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Chapter |

Introduction
and ‘
Review ol the Literature

Probloem and Objeclives

The hioh ineddence of reading and othoer learning disabil-
ibies in childeren Trom lJower socio-cconomice ¢irewmstances is pri-
marily an cdocational perobtem. Nol only is reading central to
the cducational process in Lhe Tipst Low yoears, bubt lLater subject
teuching depends hoeavily on the student's ability to read. lHow-
evoer, readine and other Jearning disabilities are also potentially
severe social probleoms.  The cehild with a reading disability is
Likely to exporicence more failure in school than is the able pead-
cr. His failures will morce than likely lead him to develop nega-
tive attitudes towanrd school i1tscolt and probably a more neuvative
and removed atbltitoude toward other sociul institutions as well.
In addition, in an incercasingly industrialized and auntomated so-
ciety, there are Jewer and toewer johs jor unski lled workeps.  Any
person who docs not develop adequate weading shills will Lind it
ihnost dmpossible to enter the shilled Labor macket.

With this wawarceness ol both thoe oreater incidence and scr-
lous implications ol reading disunilitics in the Llower socio-
cconomic groups, the tusk remains to determine the mediating fac-
tors between sccoial conditions and leamding poelormance.  Sincee
Institute resocarch has shown such striking diflerences in audi-
Llu, anvivtmwianaa, vl Lowor-crass childeen between good and poor
readers (Deuntsch, 19043 Katz and Deutsch; 19063b) it is possible
that at least a portion of the cluss discrepancy in reading re-
tardation is attributable to auditory problems, and thus develop-
ment of auditory discrimination may be one ol the mediating fuc-
tors (cf. argument in C. Deutsch, 1904).

Reading research iin general has been primarily directed
toward analysis of underlying visual and more recently, linguis-
tic, factors. Investigution of auditory factors in wreading has oc-
cupiced third place. One reason for the relative scarcity of such
research prior to initiation of the present study may be that in-
terest mainly locused on normal middle-class populations, in
which auditory discrimination problems are neither expected nor
found in signilicant numbers. It was hypothesized by the Princi-
pal Investigator that perhaps middle-class children, from their
quicter, morc speech-dirvected environments, more frequently at-
tain minimal auditory discrimination levels by the time they on-
ler first grade than do children [rom lower sociocconomic strata
(Deutsch, 1964),




With the high incidence of reading retardation among chil-
dren Irom lower-class backgrounds, it is dmportant to learn il a
major intervening variable between social conditions and reading
retardation is poor auditory discrimination. Thus, a main objece-
tive ol the prescent project was to determine il there are social
class differences in auditory discrimination ability.

A second objective was to determine the prevalence of aud-
itory diserimination difficulties coinecident with different lev-
els of reading skill within and between class groupings. The re-
lationship might differ in different age groups, and this also
was investigated.

A third objective was concerned with exploring the possi-
ble rclationship between levels of auditory discriminatic.. skills
and the visual-~perceptual skills involved in reading.

Related Research

Socioeconomic status and auditory discrimination ability.
It has Deen suggested (Deutsch, lYo4, 1968) that the environment
of the lower-class child, who is typically the poorer reader, is
an important factor in his ability to develop auditory discrimin-
ation skills. Not only does the enviromment affect the amount
and variety of stimuli to which the child is exposed, but it also
influences the nature and amount of practice he gets in learning
to discriminate stimuli from each other. Higher socioeconomic
(SES) children are exposed to a different and richer stimulus en-
vironment than are children from less privileged homes. There
is likely to be less verbal interaction, and less emphasis on dis-
criminating differences between objects and on attaching appro-
priate labels to objects in lower-class homes. The environment
of the lowen-class child might also be characterized as a much
noisier one than that of.the middle-class child.

Research on the reticular activating system lends cogency
to a hypothesized relationship between a noisy environment and
auditory discrimination difficulties. The reticular system,
which seems to be responsible for a general, over-all activating
function in the nervous system without which no stimulus is ef-
fective, is able to influence transmission of sensory messages
within the central nervous system. Animal experiments show that
when the reticular system is directly activated, sensory trans-
mission is inhibited or facilitated deperding on where the acti-
.vating stimulus is applied (Hernindez-Pebn, 1Y61). Experiments
by Hernandez -Pebdn and others indicate that activation of the
brain-stem reticular formation inhibits auditory transmission
very early in the path of that transmission. In addition it has
been found in cats that auditory evoked potentials arc reduced
when the animal is attentive to stimuli in other modalities
(Bach-y-Rita et al., 1961, reported in Hernindez-Pedn, 19061). Sim-
ilarly, the potential in other modalities is reduced when the an-



imitdl's attention is on an aunditory stimulus. It was also Lound
that alferent messaces clieitod by stimuli which are attended to

apre lUQilitutud.

While diveet dinferences from these animal. experdments Lo
human behavior arce obviously inappropriate, these animal. oxpon
ments do provide hypotheses about lunctioning in the human nep-
vous system, and these hypotheses can be viewoed in the light of
available bchavioral data. The animal Findings on the reticular
system are consistent with the information-theory findings that
the signal-to-noise ratio is influential in the stimuli per-
ceived and in the responses evoked.  The hicher the ratio, i.e.,
the greater the amount of signal as compured with noisc, the
more likely will be the accurate perception of the signal. One
could thus hypothesize that with a low ratio, i.e., with a lot
of noise in the system, the excess activation of the reticulap
system is interfering with travel of the signal up the ncural
paths.

Thus a child raised in a noisy cnvironment with little
dirceted and sustained speech stimulation might well be deficient
in his discrimination and recognition of specech sounds. He could
also be oxpected to be relatively inattentive to auditory stimuli,
and further, te have difficulty with another skill, such as read-
ing, which is partially dependent on auditory discrimination skill.

Only a few studies have focused specilically on the audi-
LLLy perccpoiiase tancitonag ol disadvantaged children as com-
pPared with advantaged children. Clark and Richards (1966) ad-
ministered the Wepman Test of Auditory Discriminution to two
groups: 29 paying and 29 non-paying Head Start Children in Mad-
ison, Wisconsin. The results showed a significant difflerencce
(p € .001) between disadvantaged and advantaged groups. McArdle
(1965) investicated the auditory discrimination ability of a
group of 24 day-care and 24 laboratory nurscery-school children in
Knoxville, Toennessee. There was a significant differcnce
(b <.001) between the groups as measured by a modified form of the
Boston University Speech Sound Discrimination Test. The investi-
gators of both studies ccneluded that the auditory discrimina-
tion abilitics of disadvantaged preschool children were poorer
than the auditory discrimination abilities of those from advan-
taged environments.

In a study comparing 27 "culturally deprived" 5 year olds
from a Project llcadstart with 27 middle class children from a
nursery school, Gichink and Mapden (1968) also found that scorcs
on the Auditory Vecal Automatice Subtest of the Illinois Test of
Psycholinguistic Abilitics were signilicantly lower for the so-
called "culturally deprived” group,

Auditory diserimination and reading. Several investiga-
tors have oxamined the relationship between auditory perceptual
functioning und reading achicvement within groups other than the

[




disadvantaged. In order to standardize the Reading Aptitude Test,
Monroce (1935) administered 2 number of readiness tests to children
in the primary grades. Correlation coeificients between ecach of
the major types of reudiness tests (auditory, language, visual,
etc.) and end of first-grade reading achievemcnt werc computed

for 85 children in four {irst-grade classrooms. There was a
higher correlation between reading and a composite auditory

score, including measures of blending, auditory memory, and cor-
rect pronunciations (.66) than for any other readiness var-

iable.

Wepman (1960) administered tests of auditory discrimina-
tion, articulation, intelligence, and reading to 156 first and
second grade children at the end of the school year in Chicago.
The Chicago Reading Tests and the Wepman Auditory Discrimination
Test wvere among the tests given. There was a significant re-
lationship between low reading attainment and poor auditory dis-
crimination, but a comparison of the data for the two grades
showed that the number of children with poor auditory discrimin-
ation decreased in the second grade.

The relationship between prereading measures of auditory
discrimination and reading achievement at the end of the first
grade was examined by Dykstra (1964) in eight Minneapolis schools.
Seven auditory discrimination subtests selected from reading
readiness tests were administered at the beginning of the school
year and two subtests of the Gates Primary keading Test were given
at the end. Complete data were gathered on 632 pupils. Results
indicated that: (a) intercorrelations among auditory discrimina-
tion measures and subsequent reading achievement were low; how-
ever five of the seven auditory discrimination measures made a
significant contribution to a multiple regression equation which
was designed to predict reading achievement; and (b) variations
in performance on the auditory discrimination and intelligence
measures accounted for less than half of the variation in per-
formance on the reading measures.

Harrington and Durrell (1965) tested 500 parochial school,
second-grade pupils in Boston. The investigators devised an audi-
tory discrimination instrument to measure the subject's ability
to perceive initial consonant sounds, rhyming at the ends of
words, final consonants, and a combination of initial and final
consonants in words spoken by the examiner. The subjects were
matched for mental age, visual discrimination ability, and pho-
nics ability. For each matched pair, a comparison of reading
ability between the high- and low-discrimination scorer was made.
It was found that the pupils with superior auditory discrimination
were also significantly superior in reading ability.

A longitudinal study of the 105 first-grade children who
entered the two clementary schools in Oxford, Ohio, in September,
1958, was conducted by Thompson (1963). In the month precceding



the fiest grade and Jin the cighth month ol the sccond grade, threeo
anditory diserimination tests were administered:  the Wepman Audi-
tory Discrimdination Test, the Boston Undveprsity Specech Sound Dis-
criminalion Test, and the Auditory Discerimination wd Oprientation
Test. In the ninth wonth of the sceond vrade, the word recosni -
tion uand the purasraph reading subtests ol the Cates Advimeed
Primapy Reading Tests wore administered.  Subjects woepe also

given the Wechsler Intelligence Scale for Children (WiSC) and an
audiomeiric test.  Two ceriteria were used to seolect good and

poor ceadewrs: (&) thouse 20 who woere at the npper and thosce 24

who were at the lower end ob the reading distribution; and (b)
those 2% whose reading ability sreatly execceded their mental, abil-
ity, and thosc 204 whose mental ability greatly exceeded theip
reading ability. The Lindings indicated that: (a) of the 20

best readers, 10 had possessoed adeguate auditory discerimination
upon entering the First grade. Examinution of the 20 poorest read-
ers, howevere, indicated that only one had demenstrated adequate
skill in making auditory discriminations at the beginning of the
Tirst grade; (b) high auditory discrimination test scores were
more likely to be characteristic ol the good readers at the upper
end of the mental ability distribution than the good recaders

wvhose rcading ability greatly exceeded their mental ability; and
(c) approximately 24 percent of the subjects had inaccurate audi-
tory discriminative ability at the end of the second grade, and
one~hall of these were classified as poor readers.

Christine and Christine (1964) used the Wepmun Auditory
Prvesde g i Lol oo ovaduate subjeets Drom a midwestern school
system. They tested 27 subjects in the second and third grades
reading at or above grade level; 15 primary-grade subjects reading
below gruade level; and 1l primary-grade subjects with speech de-
fects. The first group was significantly superior to the second
in auditory discrimination ability as measured by the WADT. They
concluded that their data supported the hypothesis that poor audi-
tory discrimination is one causal factor in reading retardation.

The auditory abilities of 188 fourth-~-grade children werc
investigated by Reynolds (1953) in four schools in Minnesota. The
schools were randomly scleeted, and no attempt was made to sep-
arate good uand poor rcuders or hearers. Included among the 1H
tests administerced were the Gates Basic Reading Test, the Bond
Silent Reading Diagnostic Test, the Seashore Piteh Discrimination
Test, and the Word Discrimination Test.

Reynolds found that auditory measurcs used for the pre-
diction of performance on two reading tests - word recognition
ability and knowledge of sound values for common word elemeonts -
were inconsistent in analyses made separately for ecach school.

In three ol the schools, the auditory measure provided a predic-
tive value that was not signilicantly better than mental age. In
a fourth school, it was found that mecasures of auditory memory

span, word discrimination ability, and pitch diserimination, when



combined in multiple regression eguations, oravide ) significantly
hetter predictions of perfcermance of the two reading tests than
mental age alone.

wWheeler and Wheeler (1954} described a study in which 0629
childrer in the fourth, fifth, and sixth grades of the Coral
Gables Elcmentary School were given the Metropolitan Achiovement
Test, the Seashore Pitch Test, and an auditory discolmination
test designed by the investigators to meusure a subjectts ability
to: (a) discriminate typical word-pairs; () discriminate be-
tween paired sound elements and determine whether each pair was
the same or different; (c) select the one word from four which
did not rhyme; and (d) select from a list of three scunds the
onc sound which he had heard in a stimulus word previously pro-
nounced by the examiner. The authors reported the following re-
sults: (a) a significant but very low correlation existed between
the Seashore Pitch Test and the Wheeler Auditory Discrimination
Test. The corpvelatiocn for the fourth grade was significant at
the .05 level and for the fifth and sixth grades at the .0l level;
(b) a significant but low correlation (.01 level) existed betwcen
pitch discrimination and reading for children in the fifth and
sixth grades, while a negligible relationship existed between
pitch and reading for children in the fourth grade; and (c) all
correlations of the auditory discrimination factor with reading
abilities were statistically significant (.01 level); however,
these correlations were low.

Pemplin (195%4) measured the ability of the fourth-grade
children in five Minneapolis schools to discriminate between
consonant sounds. The 26 subjects having the highest scores on
the Durrell-Sullivan Reading Test were classified as the upper
reading group, and the 26 having thz lowest scores were classified
as the lowcr group. The author reported no significant differene
between the scores of the upper and lower reading groups on this
group test cof sound discrimination. She conclnded that the test
was comparatively easy for fourth-grade pupils -.s evidenced by
the number of subjects who achieved the maximum possible score.

Socigceconomic status, auditory perceptual functioning and
reading. While some investigators have examined the relationship
of auditory perceptual furctioning to reading in disadvantaged
subjeccts, thesc are few in number.

Katz and Deutsch (1963b) studied the relationship of audi-
torv discrimination to reading among disadvantaged boys. Sub-
jects were black males in the second and fourth grades in two
Harlem schools. All students had a Lorge-Thorndike IQ above 70
and evidenced no severe emotional or physical disabilities. The
Gates Advanced Primary Reading Test was administered at the be-
ginning of the scheol year. Two word discrimination tests were
administerced to 72 subjecis: one with 2t English word pairs and
the other with 24 ilebrew word pairs. The inclusion of the llebrew
word pairs was to assess wihether or not anticipated differences

10



bhelveen cluildeon were due Lo di Lerooes m o diserimination abhil-
LEies or merely o i osonees in Familiapity with the material.
The rescavehors (oo fod the foll owings  (a} good and poor
readers woepre Fow s to Cidiop signdlicintly ‘'on the diserimination
Tests, with the cood pesdoers mithiug Jever orrours on both tests;g
(b) all childeen vesponded bhetter to meanineiul stimali.  Moas-
anglulness, howover, did net interact sienilicantly with reading
level, sucvestine bhat the vnderldying diserimination skills
rather than difforences in Familiarity with the stimuli difforen-
tiated the grouvps; and () the intovaction ol reading lovel with
age was significant, indicating that discrimination skills dil-
Ferentiated the sood and pour redaders best at the scecond grade
level.  1Q scores were sizniiicantly reloted to auvditory discrim-
ination at all ace levols.

Robinson and Hansan (1968) compared disadvantaged fivst,
second, and third gvade childsen on eeliability ol instruments
used to measure factors relatod to reitding success.  They found
that, among other tests, the Metropolitan Reudiness Tests and
Audiometer test were peliable in all groups; the Word Discrimina-
tion Test was reliablo with disadvantaged children in the fipst
and third grades and the Wepsan was reliable with disadvantaged
Lirst, sceond, and thind grade chiildren, ond with middle-class
children in the First grade.

Socioceconomic status, auditoryv and visual perceptual func-
fioning, und readine, Tho ability to make shiits from cne Senso
TR T e T e 0 b ernedal for the learning
of reading. The child must, for exanple, be able to develop cor-
respondences between his previous auditory perceptions and words
on a printed page,

Cye

Katz and Deutsch (1963a) studied the case with which atten-
tion is shifted between auvd.itory and visuval stimuli in 48 first,
thard, and fifth orade black children grouped according to reading
ability. A bimodal reaction time apparatus was emploved. It
avtomatically presented four separate stimuli: a red light, a
green licint, a high tone of 1200 eps, and a low tone of 400 cps.
The subject’s task was to Lift his finger from a hutten every time
d stimulus was perceived.  The results indicatod that older chil-
dren had faster cvecall reaction Times (p €.001), and that re-
tarded readers exhibited wreater dilficalty than normal readeprs
in shilting from one modality to another (p< .01),

Raab, Deutsch, and Freodman (1903) had ecarlier employed
the sawe apparaius and procodure with 14 average readers und 10
poor readers in the Lourth and fifth erades from lower-middle
and lower-class familics. As in the abovo experinent, the subject
was instructed to raise his index Finger as quickly as possiblo
whenever any ol ihe stimuli were presented.  Reaction time was
measuraed Leom stimulus onsoet to the Lifting of the [inger. Re-



sults indicated that poor readers showed signilicuntly greater
difficedty in making a crossmodal shilt than nommal readers and
signilicantly less visuul responsiveness and cofiiciency. No
significant diliercnces in pcaction time to sound were found.
Both good and poor readers Fformed scts to light but Fformed no
sets to souud.

In a later investigation, Katz and Deutsch (1964) comparved
auditory, visual, and auditory-visual leurning on a serial learn-
ing task. The subjects were good and poor readers, male, black,
and in the Iirst, thired, and fifth grades. An analysis of vapi-
ance of the number of correct results indicated that: (a) older
subjects leavned more efficiently under all the stimulus condi-
tions; (b) the differences between good and poor readers, which
were evidenced at all age levels, were greatest in younger chil-
dren; (c) auvditory presentation was most difficult for almost all
subjects; and (d) an iiteraction between reading level and mode
of presentation suggested that retarded readers had particulaxm
ditfficulty with auditory tasks. :

Weiner, Wepman and Morency (1965), studying a sample of 28
good and 28 poor readers in the fourth grade, found that low audi-
tory discrimination and low visuwal discrimination were both sig-
nificantly correlated with low reading attainment, although not
with each other. The correlation between the two perceptual tests
{(Wepman Auditory Discrimination Test and the Chicago Test of Vis-
ual Discrimination) was extremely low (.05). The authors con-
cluded that there are two different learning types, related to
ability to use vision and audition in gaining information: chil-
dren with auditory problems who have reading ditfficulties and
children with visual problems who have reading dificulties.

Lovell and Gorton (1965) investigated the differences be-
tween 50 backward readers, 9 to 10 years of age, and 50 normal
readers, both of average intelligence, on a number of selected
tests including the ITPA, the Birch and Belmont test ¢f auditory-
visual integration, Gorton's test of auditory discrimination,
the Bender Visual-Motor Gestalt, Shapiro’s test of rotation,
spatial orientation test and a motor impairment test. Backward
readers differed from normal in the expected direction on all
tests although not significantly on the test of auditory discrim-
ination, the Bender Visual-Motor Gestalt and the Shapiro. When
test scores were factor analyzed, the factor patterns of the two
groups were different, such that in the backward group reading
age was linked most strongly with auditory-visual integration and
motor performance. This suggested to the authors that some kind
ol neurological impairment, not necessarily specific, may be
linked with reading skills among backward readers.

Butenica (1968) studied advantaged and disadvantaged
first grade youngsters to see if auditory and visual tests wecre
related to sociocconomic background and also to reading achieve-
ment and spelling. He found that auditory and visual tests ac-
counted for much more variance in reading than did a group 19

1<
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test; that awlitory and visoal pereeplion werc virtually indoe-
pendent of ene another; wund that middle-class, children perloemed
hoetter than lowep-class childeen on all tasks.  The tosts hoe wsoed
ineludeds  the Revepsals and Picture Squarcs, the Visual-Motor In-
tegration Test, the Wepman Test ol Auditory biscrimination, and
the Non-Verbal Auditory Discrimination Test.

In 1969 Bruininks studicd the relationship of auditory dis-
crimination to reading among hlack disadvantaged boys. His samp Lo
of 105 subjocts had a meun age ol 8 years, 7 months. Subjects
vepe sorecned to insurce that thoy had adeguate auditory and visuul
acuity. He used a puuber of perceptual tests, among them the
tepman. There was a signifiecant association between audition and
reading, bat he did not {ind & curvilinear relationship betweoen
auditory discrimination and reading as he had predictud. He also
found that partial correlations between auditory tests and reading
deercased markedly when verbal intelligence was controlled., He
did Find that it was auditory tests rather than visual, which
were significantly, though not highly, correlated with reading
over and above intelligoence.

Weaver and Weaver (1967) reported that disadvantaged black
children earn scores on the ITPA which are significantly lowzr
than their mental ages, and that they earn scores on the subtests
involving auditory and vocal channels that are signilicantly
lower than scores obtained through visual-motor channels.

L TS

Results from studies investigating the relaticiship be-
tween auditory discrimination and reading with primary-grade,
middle~class subijects indicate a significant difference in audicory
diseprimination abilities between retarded readers and subjects
reading at, or above grade level: (with {irst grade subjects -
Monroe, 1935; Dykstra, 1964; with second grade subjects - Harring-
ton & Purrell, 1905; with first and scecond grade subjects - Wep-
man, 196G; Thompson, 1963; and with second and third grade sub-
jects - Christine & Christine, 1964) . With intermediate grade
subjects, however, findings were less consistent. With fourth
grade populations, Reynolds (1953}, in a predictive stndy using &
non-selected sample, and Templin (1954), in a comparison studv of
good and poor readers, found no significant relationship between
auditory discrimination skills and reading ability; however,
wheeler and Wheeler (1954) reported that with a non-selected sam-
ple of fourth, fifth, and sixth ¢raders, there was a low but sig-
nificant correlation between pitch discrimination skill and reud-
ing ability. They found slightly higher correlations with {ifth
and sixth graders than with fourth graders. Also, Reynolds
(1953} found that in one of the four schools in her study, audi-
tory mcas.res provided significantly better predictions of speci-
fic reading abilities than were provided by mental age.

In general the literature suggests.that with increasing
age there is a decrecasing number of subjects with poor auditory
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discrimination (Wepman, 1900 - a decrease from fiprst to second
grade; Templin, 1954 - a ceiling elfect at the fourth grade level;
and Thompson, 1903 - a decrease from first to second grade).

Also, Thompson (1963) found that for good rcaders, a high
auditory discrimination score was not characteristic of subjects
whose reading level surpassed their mental age level, and that
half the subjects with inaccurate auditory discrimination were
poor rcaders. Dykstra (1964), and Thompson (1903) found signi-
ficant relationships between intelligence and auditory discrimin-
ation ability on the primary grade level. Dykstra (1964) and
Wheeler & Wheeler (1954) found low significant intercorrelations
among auditory discrimination tests.

. The few studies investigating different SES levels in re-
lationship to auditory discrimination were all with nursery school
age subjects (Clark & Richards, 1966; McArdle, 1965; and Giebink &
Marden, 1968). They all found that the auditory discrimination
skills of advantaged subjects were superior to those of disadvan-
taged subjects.

Several investigators found that the positive relationship
between auditory discrimination and reading for middle-class sub-
jects obtained for lower-class subjects as well (Katz & Deutsch,
1963b - with second and fourth graders; Katz & Deutsch, 1964 -
with first, thir<, and fifth graders; Robinson & Hanson, 1968 -
with second anc third graders; Butenica, 1968 - with first graders;
Bruininks, 1969 -~ with third graders; and Weiner, Wepman & Morency,
1965 - with fourth graders).

The methods and findings relating auditory and visual per-
ceptual functioning to each other and to reading were varied.
Generally the relationship between auditory discrimination and
visual discrimination was either very slight or absent. Poorer
readers among both lower and micdle-class groups had more diffi-
culty with cross-modal shifts (Katz & Deutsch, 1963a; Raab,
Deutsch & Freedman, 1960).

A positive relationship between auditory discrimination
and reading, as well as between visual discrimination and reading
but not between auditory discrimination skills and visual discrim-
ination skills was found by Weiner, Wepman & Morency (1965), and
Butenica (1968).

In the research on auditory perceptual functioning and
reading performance of subjects from advantaged envirenments, the
findings have been inconclusive, perhaps as d result of variabil-
ity among the studies in methods of sample selection and stimulus
presentation. In general, the results indicate that factors such
as age, sex, mental age, and auditory perceptual functioning seem
to be interacting with reading skill; however, additional re-
search is needed to determine precise relationships.
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Studics invesbicaling the auditory perceptuals skills ol
disadvantaved subjeets arve lewer din nunber, bult the findings are
nore consistent.  Results dindicalbe that subjects Lrom impover-
ishod environments achiceve lower auditory discrimination scores
than middle-cliss subjeets, exhibit poorer auditory modality Iune-
tioning in comparison to visual functioning, and reveal. inadeguate
auditovy perceptual skills coexdistent with retarded reading
achicvement. '
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Chaptoer 2
Mcthod

subjeots

The subjects were 180 white and black males from lower and
middle socioceonomic status (SES) backurounds as measured by the
Institule's SIS seale.  They were drvawn from the Lirst, third,
and 1ilth grades in New York City public schools. There were
twelve groups ol 15 subjeets cach, categorized as follows:

Lower SLS, white [irst grade
Lover SLS, black first grade
Middle SES, white {first grade
Middle bLS, blaek first ¢rade
Lower SLS, white third grade
Lover SES, black thind grade
Midddle SES, white third grade
Middle SES, bluck third grade
Lower SIS, thLo Filth grade
10.  Lower SES, bluck f£ifth grade
1. Middle SFS, white filth grade
12. Middle SES, black fifth grade

* 4 [

]
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Extensive surveying of a large number of schools in differ-
ent areas of hew York ClLy was necessary to ohtain a sufficient
2 - ' Poons o ee The copmnpdison eroups.  Subjeets
were located in lilteen dlilerent schools in the Bronx, Manhattan,
and Queens.

Asscasment Procodures

sinece project emphasis was on the auditory modality, consid-
erable attention was given to auditory testing. The testing
procecded from the level.of sinply responding to the presence or
absence of auditory stimulation (audiometric testing), to the
level of perceptual recognition of complex auditory stimuli (ICS
Auditory Masking Test), to auditory discrimination among similar
sounding words (hepman Auditory Discrimination Test),

A. Auditory Testing

1. Auditory Scrcening: A standard audiometric test,
to ascertain whether hearing was normal, was administered to those
children for whom school authorities had no audiometric record.

2. IDS Pitch Discrimination Test (Pitech Test):
After pilot study resulls indicated that the Seashore Test, which
oriuinally wus to have bceen used, would not be appropriate (prin-
cipally becuause of the comparative language reguired in response
to test items), the Pitch Discrimination Test was constructed
which required the subject to disceriminate betwcen two tones 8,
12, 17, or 25 ecycles apart. In 15 of the 40 comparisons, the
2nd Lone wis hicher, and in 15 it was lower (8 cycle and 17 cyele
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separation blocks of 10 items~-8 hicher and 4 lower 2nd tones,

2 cqual tone items; 25 cyele block of 10 items--3 higcher and o
lower 2nd tones, 3 equal tones; 12 cyele block of 10 items-=Hit
highoer and 3 lower 2nd tones, 3 cqual tones). The subjecet had to
give a response ol "same™ or "dilferent™ which made the test con-
sistent with the Wepman Auditory Discrimination Test. The scores
for the IDS Pitch Discrimination Test included: (1) - (#) the
number of corrcet responses made for cach of the four eycle scpar-
ations (8, 12, 17, and 25 cycles); (5) the total number of corrcct
responses over the four cycle separations (Total cycles); (0) the
total number of corrcet responses made when o th tones were the
same (Samc score); (7) the total number of correct responses made
when the second tone was higher than the first (Hi score); (8) the
total nunber of corrcct responses made when the second tone was
lower than the first (Lo score); and (9) the total number of cor-
rect responscs over scores (0), (7), and (8) (Total Hi/Lo/Same
score). Scores 0-9 werc corrected for guessing.

3. IDS Auditory Masking Test (Masking Test): After
previocus masking tests failed to meet certain minimum requirements,
three masking tests were constructed for this project. They
included: .
a. Masking Test I - Word x Noise (WxN): A word was
played simultaneously with a white noise mask. The intensity of
the white noise was initially at its highest level to make the
word unintelligible. The starting point of the mask (the loudest
mask) was based on the point at which the word was first recognized
in the pilot sample, so that the number of masking steps varied
for each itocm, ranging over the three Masking Tests from 10-16
steps. The noise intensity was reduced by 2 decibel steps until
it disappeared altogether and only the stimulus was audible (this
was taped for ease of administration). Each stimulus-noise pre-
sentation was followed by a U4 second silent period during which
the subject was encouraged to identify the stimulus. The test
consisted of 12 test items and two practice items. Words were
monosyllables from Rineland (1945), and were among the 1,000 most
frequently used words by first graders. A subject's score
represented the total number oi steps over all items required for
each item to correctly identify the masked stimulus.

b. Masking Test II - Word x Word (WxW): A word was
masked by a word. The procedure was the same as for the previous
Masking Test., The test consisted of 13 test items and one prac-
tice item. A total score representing the total number of steps
over all items required for each item to correctly identify the
masked stimulus was again obtained.

c. Masking Test III - Nonsense X Noise {(NxN):
Nonsense sylluables were masked by white noise. CVC consonant-
vowel-consonant) trigrams of high meaningfulness (Glaze, 1928;
Kreuger, 1934) were employed so as to eliminate age differences
due to differential comprehension of words. There were 13 test
items and one practice item, and a total score was obtained.
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b The Wepman Auditory bDiscrviminabion Test (WADT):
The Wepman Auditory Discriminabtion Tost (WADT -Speeial), PPorm I1,
was admindstered to all subjects.  This tost evaduates ability to
perecive Fine diltcevences between similav-sounding Lnglish words.
Forty word pairs urec used. Ten of these arce same word puivs.  Of
the 30 dilferent vord pairs, 13 dilfcr in initial phonemc only
(e.g., map, nap), 13 diltcer in Linad phoneme only (¢.g., shot,
shop), and ! pairs dificr in mediul phoneme only (e.g., pet, pit).
For the present study, the word pairs were prerccorded on tupe to
insure standurdization of procedure and to avoid contaminal.ion by
the varied specch charvacteristies ol dilferent examiners. Eapr-
phones were used Lor each subjeet, who was instructed to listen
carciully, and to indicate whether the two words in cach pair
were the same or diflerent. Tour scores werce obtuined: (1) the
number ol corrveet responses when the word pairs were different in
the initial phoneme; (2) the number ol corrcct responses when the
word pairs were different in the final phoneme; (3) the number of
corrccet responses when the word pairs were dilfevent in the middle
phoneme; and (4) the total number of correct responses over (1),
(2), and (3).

B. Visual Discrimination and Memory Measuve

The Multiple-Chioice Bender-Gestall Test (Chicago
adaptation): In the first part of the test (the memory portion),
after exposure to two practice items, 15 designs were shown one
at a time to the sobjent. After each design was exposed from 3
Lty o sulunue, Lt was reoved and repluaced by a card containing
Tour designs, one of which was identical to and three of which
were similar to the presentced standard. The S was instructed to
select the one that was the same as the one he had just seen. The
second part of the test was a Matching task. After one practice
trial, the same 15 stimuli used in the Memory subtest were presented.
Here, however, the standard and the choices werce prescented simulta-
neously. The total number of correct responses was computed for
each part of the test and could be compared with the tentative norms
available. This test requires no drawing or other reproductive
motor skills--only visual perception and memory are involved,

C. Attention Mecasure

The 1DS Revision of the Continuous Performuance Test
(CPT): The Institute version of the Continuous Performance Test
is used to measurc vigilance or attention. Previous Institute
studies (Deutsch, 1904 reviews this research), have shown a dis-
tinet positive relationship between performance on this test and
good reading performance. This test presents, via tape rcecordings,
a 72 item seriecs of color names. The subject is required to re-
spond only to the one color name, "red," by pressing a button which
is linked to a timer which records his response latency. [@our
scores were obtained for cach subject: (1) median of reaction
times that fell between 100-1000 milliscconds; (2) median of ro-
action times that fell between 100-2000 milliscconds; (3) percent
of rcaction times thut Lell between 100-1000 milliscconds; and
(1) percent ol rcaction times that lell between 100-2000 milli-
seconds.
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D. Readine Tests

1. Gotes Diagnostic Battery: These are widely avail-
able standard tests. The appropriate forms were sclected for the
third and {ifth grade children. The third grade was given the
Gates Advanced Primury Reading Test, Type APR, Tomm 2, “Reading
for Grade 2 (second half) and Grade 3." This test consists of
24 paragraphs accompanied by illustrations which are to be marked
in such a way as to indicate the meaning of the paragraph. A
maximum of 32 correct markings is possible. The fifth grade was
given the Gates Basic Reading Survey, Type GS, "Reading to
Appreciate General Significance for Grade 3 (second half) through
8," which meusures speed and accuracy of rcading. Three scores
were obtained for each subject in the third and fifth grades:

Raw Score, Reading Age, and Reading Grade.

2. The IDS Reading Prognosis Test: This test was
used with the first grade children who had not yet learned to
read. It was designed to tap skills that are involved in the
reading process for use as a predictor of reading success. It
consists of six subtests grouped in three areas as follows:

(1) Beginning Reading (alphabet letters, sight vocabulary);
(2) Perceptual Discrimination (auditory discrimination, visual
diserimination); and (3) Language (vocabulary, story telling).
Total scores for each subject for each of the three areas were
obtained.

E. Intelligence Measure
The Lorge-Thorndike Intelligence Tests: The Lorge-
Thorndike Intelligence Tests were administered to all subjects,
The first grade was given Primary Battery, Level 1, Form A; the
third grade received Primary Battery, Level 2, Form A; the fifth
grade was given Verbal Battery, Level 3, Form A.

Using the preceding instruments, six test batteries were
administered to all subjects. The batteries are as follows:

Battery I :
IDS Pitch Discrimination Test
Multiple-Choice Bender-Gestalt Test
Wepman Auditory Discrimination Test
Battery II
The Gates Diagnostic Battery (3rd & 5th grades)
: IDS Reading Prognosis Test (lst grade)
Battery IIIX
IDS Auditory Masking Test I
Institute Revision of the Continuous Performance Test
Battery IV
IDS Auditory Masking Test II
Battery V
Lorge-Thorndike Intelligence Test
Battery VI
IDS Auditory Masking Test IIIX




Batterdies were individually administerced except for the
Gates Diacnostic bBatlery and the Lorge-Thoerndike Intelligence

Test  which were administered to groups ol five,
guirced approximately thirvty minutes,

Lluach battory re-
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Chaptltewr 3
Roesul Ls

Stati :j;l‘_'h'il._l _i\n:l'l_’\rr.;r:_-s

The datic were analyzed by means ol corrvelational and anal-
ysis ol variance techuigues,

Corvclations. A punber of interccorrelation matpeices wos
constructed in order to analyse the data: (1) an overall mabrix
ol intercorrelations between the andividual vardiables (Sce Table

1 for a iisting ol theue) -- a total ol 00L correlutionss; (2) two
matrices (one fop cach SELS group) dntercorvelating all variables
wilthin SLhS--a tolal ol 1922 corrclations; (3) three dintercorrela-
tion matrices (one Fay cach crade) comparving all variables within
arade~-u totul ol 2883 corvclubions; und (') two intercorrvcelation
matrices (one For cuach race) comparing all variables within racc--
a total ol 1922 covrelutions. Thus, there were literally thou-
send. of intercoreelations.

Since by chance alone there would be some significant cor-
relations outl of so large a number, in order to evaluate the sig-
nificance of those oblained, patterns of correlations were looled
for which made psychologicul scense, Certain criteria were used as
guides to the sclecticn of sueh patterns. Correlations which re-
lated to the hypotheses advanced were focused on fizst.  then,
those corrolations simmificant at p< .05 between demographic para-
e et o b G vwariaieS, and beibween reading scores and other
variables were oxamined.

Analyses ol variance, Several analyses ol variance were
carried out on the Piteh Test, the Wepman Auditory Discrimination
Test, and the Musking Test. These included: 1) two lour-factor
analyses of variuance with repeated measuvements on the Pitch
Test; 2) a three-facltor analysis of vaviance with repceated measure-
ments on the Wepman Auditory Diserimination Test; and 3) nine two-
factor anulyses oi variance on the Mushing Test.

Findinas

Sociocconomice status and aunditory_diserimination ability.
It will be recalled that a major objeclive ol this study was to
determine if there were social eclass dilferences in auditory dis-
erimination ability. Several signilicant correlations from the
overall intercorrelation matrix (Sce Appendix I, Table A) tended
to support the existence ol diflerences in performaice on auditory
discerimination tasks according to social class. Socioeconomic Sta-
tus (SK8) was signdlicuntly correlated with initial phoneuwe (1Y)
and middle phoneme (MP) scores on the WADET (r=.18, p< .05 in hoth
cases), ‘There was a corrclation ol .18 (p £ .05) bebuween SLS and
Total scores on the WADT. SIS was also signilicantly and positively
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Table 1

Variables Included in Correlational
Matrices

A. Multiple Choice Bender Gestalt Test:
1. Memory Score
2. Matching Score
B. Wepman Auditory Discrimination Test (WADT)
1. Initial Phoneme Score (IP)
¢. Middle Phoneme Score (MP)
3. Final Phoneme Score (FP)
4. Total Score
C. IDS Pitrh Discrimination Test:
1. 3 Cycle Score
12 Cycle Score
17 Cycle Score
25 Cycle Score
Total Cycle Score
Hi Score
Lo Score
. Same Score
. Total Hi/Lo/Same Score
D. IDS Auditory Masking Test (MT):
1. Word x Noise Score (WxN)
2. Word x Word Score (WxW)
3. Nonsense x Noise Score (NxN)
E. IDS Revision of the Continuous Pevrformance Test (CPT):
1. Median Reaction Time: 100-1000 Milliseconds (RT 100-1000}
2. Median Reaction Time: 100-2000 Milliseconds (RT 100-2000)
3. Percent Reaction Time: 100-1000 Milliseconds (% 100-1000)
4, Percent Reaction Time: 100-2000 Milliseconds (% 100-2000)
F. IDS Reading Prognosis Test (RPT):
1. Beginning Reading Score
2. Language Score
3. Peroc¢ptual Discrimination Score
4, Tot.' score
G. Gates Diagnostic Battery
- 1. Raw Score
2. Reading Grade Score
3. Reading Age Score
Lorge-Thorndike IQ Score
Chronological Age
Race
Sociocconomic Status (SES)
Grade in School
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correlated with a numboer of Piteh Test measuves (25 cyclosl:

r = .16, pl.05; 17 cyeles: v = .21 pl 0%y 12 eyeles: » = (19,
pL .05 and Totul eveles: » = .19, p .05, indicating that at
least some auditory diccrimination skills arce bhetter developod
in middle~eluss chiltdeen than in lower-eclass children. On the
other hand, therce were no sigadldcant correlations belween SES
and any ol thoe Masking Test (ML) or Continuous Performunce Test
(CPT) scores. '

b Among blacks (sce Table 2) there were significant correla-
tions betweare SES and Total WADT scores (r = .23, p<.05), and
between SES and Total Hi/Lo/Same Pitch Scores (r = .24, p < .05)
as well as hetween SES and three Pitceh subtest scores (17 cycles:

Table 2

Correlations Between SES and Auditory Discrimination
Measures According to Racial Groups

Blacks Whites
Wepman Auditory Discriminatios Test:
Initial Phoneme 2L .15
Middle Phoneme .19 17
Final Phoneme : .19 .08
Total J23% .13
Word x Noise .03 .20
Word x Word - O .19
Nonsense x Neise .02 .07
IDS Pitch Discrimination Test:
25 cycles .15 .18
17 ¢ icles .30%% .13
12 cycles . .20 _ .18
8 cycles .07 .03
Total cycles .20 .19
Hi L2L1¥ .07
Lo .28% A1
Same .12 .07
Total Ili/Lo/Same L2l .10
Continuous Performance Test:
R T 100-1000 msecs. .13 .10
R T 100-2000 msecs. .15 17
% 100-1000 mseecs. 01 .21
% 100~2000 msces, .0t L22%
*p £.05

'.’:'.’:p < .01

lThQse numbers, it will be recalled, refer to the number of

cycles scepapating the two tones presented.
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r= .30, p<.0L; Ui:? p = -21, pL.05;5 Lo: r = .28, p<.05).
Thus, middle SES black children did better on these tests than
did lower SES black children. There were no significant corroela-
tions on the intercorrelation matrix within the black group be-
tween SES and any ol the Masking Test or CPT measures.

The only significant correlation between SES and any ol
the auditory discrimination measures for whites was between SES
and the CPT %100-2000 scores (r = .22, p< .05).

The relationship between SES and auditory discrimination
was strongest for grade one and diminished from then to grade
three and further from grade three to grade five (See Table 3).

Table 3 :

Correlations Between SES and Auditory Discrimination
Measures According to Grades

. Grade 1 Grade 3  Grade 5
Wepman Auditory Discrimination Test:

Initial Phoneme 2h% .28% .07
Middle Phoneme .25 .22 .08
Final Phoneme 21 .10 .05
Total 27 I .16
Auditory Masking Test;
Word x Noise .05 .23 .01
Word x Word .17 .05 .18
Nonsense x Noise .04 - .02 .17
IDS Pitch Discrimination Test: ‘
25 cycles 13 .15 .21
17 cycles .20 20% .18
12 cyeles ] 24 .10 .23
8 ecyceles 2 07 A
Total cycles .19 .18 .22
Hi . 22 .15 .05
Lo «31% .13 .10
Sane _ .07 .07 .28%
Total Hi/Lo,/Same .12 Jlu 24
Continuous Performance Test:
R T 100-1000 msccs. 25% 17 .06
R T 100-2000 msces. L27% 22 .0u
% 100-1000 mseacs. .22 .15 .12
% 100-2000 mscos. .20 10 .15
*p .05
:}.&p < 01

2Hi refers to the number of correct responses made when the
second tone was higher than the first:; Lo to the number ct cor-
rect responses when the second teone was lower than the first.



AL the Thiest ovade level Lhere were signiticint correlations bo-
tween SLS and WADT indtial phoneme and Total scores (» = 25,
pCLUs;y and po= 27 PeoGUb, pespeetively), as well as beltwoeon
SES and one Pitch Test score (o v = (33, p .05, and two CPT
scores (RT LO0-100G: p = .25 p<LUs: RT 100-2000: p = 27,
p<.05). In the third srade, SLs was signibicantly correlated
with WADT iInidtial phoneme scorves (r = .48, p <.05), and one Pitel
Test score (17 eyeles: » o= 206, p <.05), whereas the only audi-
tory discrimination scores that woepo related to SES at the Fifth
grade level were the Pitceh Test Same scores (p = .28, p<.05).
Thus, as on the overall intercorrelation matrix, neither the MY
scores, Tipal phoneme (1'D) seores, 8§ oyele Pitch Test scores,
Total HisLo/Sume Pitch Test seorues, nor either of the CPT ¢
scores were related in any grade to SES. Wiile the two CPT RY
seores were signilicantly correlated with SES at the first grade
level, there were no significant correlations between SES and the
CPT at the third and 1ilth grade levels. While IP and Total WADT
Scores were significantly correlated with SES at the fivrst grade
level, only the SES-IP corrclation was significant at the thinrd
grade level. No significant corrcelations between SES and the WADT
were obtained at the fifth grade level.

A three factor analysis of variance on the Wepman data--
the factors were SES, pace and iritial/final phoneme-~with re-
peated measurcements for [irst grade subjects onlyj vielded a
significant main effect of SES (F = 4.20, p< .05), but no other
significant main or interaction effccts (Sce Table ),

Table 4
Analysis of Variance for the Wepman Auditory Discrimination Test

Scores for the First Grade in Difforent SES Groups and
Racial Groups over Phonemes (Initial and Final)

Source di’ MS F
Between Ss 59
A (SES) 1 - €7.07 b,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>