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SUMMARY

Twelve language delayed children with non-
specific etiologies were matched with children
having normal language development for age, sex
and IQ. Test instruments were given the two groups

to determine whether or not the language delayed
group differed from the normal group in their
auditory-visual integrative ability, visual-motor
integrative ability, or in perception of frequency
distorted speech.

The data were treated with the Wilcoxon
Matched-pairs Sign-ranked test. Significant diff-
erences were found between the two groups in their
visual-auditory integrative ability and the per-
ception of frequency distorted speech. There was

no difference between the two groups in visual-
motor integrative ability. Implications of the re-
sults are discussed.



BACKGROUND FOR THE STUDY

That considerable research dealing with the language impaired

child is yet needed is axiomatical. Although many researchers have

considered the development of language in both normal (Bellugi and

Brown, 1964; Berko, 1961; Brown and Frasey, 1964; Lee, 1966; McCarthy,

1954; Mecham, 1960; Menyuk, 1963a, 1963b; Miller and Ervin, 1964;

Powers, 1957; Templin, 1957; Winitz, 1959, 1966) and devient children

(Brannon and Murray, 1966; Cooper, 1965; Coda, 1959; Heider, 1940;

Lennenberg, et al., 1964; Menyuk, 1963; Myklebust, 1954; Scheull,

et al., 1964; Woods, 1959, 1964) there are still many unanswered

questions. Many of the questions have arisen since the introduction
of Chomsky's (1962) transformational grammar and the consequent
Investigations by Brown and Bellugi (1964); Brown and Fraser, (1964);

Miller (1964); Menyuk (1963, 1964a, 1964b); and Lee (1966) relative

to the grammatical rules established by the developing child. Some

of the most important information to come from these studies is that

children do not learn the language solely by imitation but develop a

set of rules to generate 1 t only the sentence he has heard, but also

other possible examples. The child with impaired language has been

found to deviate from the normal in the manner in which he developes

the grammatical rules of the language; it appears that he may not be

simply delayed in his language but that it may be qualitatively

different from that of the normal child.

Two questions which become obvious are: (1) How do the various

deviant language groups, e.g., deaf, mentally retarded, brain-damaged,

and those with non-specific etiologies' compare with the normal child

in their language system? and (2) What perceptual variables exist

within the langeage impaired child that might account for the devel-

opment of a dr_viant language system? The first of the two questions

is currently under investigation (Adams, 1968) and a descriptive

analysis comparing various groups to normals will be forthcoming.

This research will be concerned with the second of the two questions,

"What perceptual variables exist within the language impaired child

that might account for the development of a deviant language system?"

In order to pursue hdequately this question it will be necessary to

review two areas of interest considered to be prerequisite to its

understanding.

1The term "non-specific etiology" as it is used in this report

refers to the delayed language group of children whose chief diffi-

culty appears to be a disturbance of language skills. Neurological,

physiological and psychological examinations have revealed nothing

which may be considered causalyy related to the disorder.
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First we need to consider the normal deve]opment of human

language. Mowrer (1960) has offered a theory of vocal acquisition
which hc refers to as die autism theory. Re supports h5s theoretical
position with evidence from research with talking birds. According
to Powrer's theory (a) the bird rust first identify wita the trainer;
the trainer becomes a love object, (b) the trainer's voice becomes a
stimulus for the presentation of primary reinforcement, (c) the train-
er's voice takes on secondary reinforcement properties, (d) the

bird produces vccalizations because they are rewarding, and (e) the
bird will vocalize in the presence of the trainer because the trainer
provides a stimulus for primary reinforcement.

Winitz (1966), following Nowrer's theory, suggests three stages
of pre-language utterance learning: (1) fractional anticipatory goal

response during which stage the human infant's chewing and sucking
responses become conditioned to the events that occur during feeding.
"Prominent in the feeding situation are such stimulus elements as

(a) the food, (b) the individual administering the food, (c) sensory

changes such as variation in light intensity, and (d) the vocalizations
of the individual administering the food" (1966, p. 48). (2) Vocal-

izations as secondary reinforcers. The vocalizations produced by the
child become associated with the vocalizations made by the mother

preceding presentation of food and thus serve as a secondary rein-
forcement to him. (3) Verbal stimulus. The acquirement of word mean-
ing is explained by Winitz in terms of a classical conditional media-
tional model. The presentation of a "cookie" elicits a certain be-
havioral pattern. When the word "cookie" has been uttered prior to
the presentation of the object cookie, the word comes to elicit

some portion of the behavior. Using the notational system provided
by Osgood (1957) Winitz describes in detail the learning to the word
"cookie." The mediational paradigm is given below:

; )R
. t

s

,-,,---,r -1>s
m m

aP

)Rx

We will assume that the stimulus of cookie (g) has come
to elicit certain behavior patterns (Re) such as salivating,

chewing, etc. When the word ( a ) 'cookie' has been uttered
consistently and repeatedly prior to the presentation of the
object cookie, the word 'cookie' comes to elicit some portion
of the total behavior described above (Rx). Rx is not iden-

tical to Rt, but is a distinctive portion of Rt. The short
circuited process (is not) identical to Rt, but Ls a distinct-

ive portion of Rt. The short circuited process by which S
elicits Rx is presumed to occur in thisway: S elicits a

mediating response rm; rm is an implicit or representational
portion of Rp. The implicit mediating response rm elicits the

mediating stImulus sm; the self stimulation of sm evbkes
the external overt response Rx (Winitz, 1966 p. A).
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Winitz feels that by replacing the parents utterance of "cookie"

by the child's utterance of the word, this or paradigms similar to

it may possibly be used to explain how the child learns to produce

words and eventually sentences. The utterances of the child will at

some time be recognized by the parent as words and will be reinforced.

The reinforced words will gradually approximate adult forms. Skinner

(1957) had discussed the process:

The parent sets up a repertoire of responses in the child

by reinforcing many instances of a response. Obviously a re-

sponse must appear at least once before it is strengthened by

reinforcement. It does not follow, however, that all the com-

plex forms of adult behavior are in the child's unconditioned

vocal repertoire . . . In teaching the young child to talk,

the formal specifications upon which reinforcement is conting-

ent are at first greatly relaxed. Any response which vaguely

resembles the standard behavior of the community is reinforced.

When these begin to appear haquently, a closer approximation

is insisted upon. In this manner very complex verbal forms

may be reached.

Once a vocabulary is established through the process of reinforce-

ment grammar is developed by a generative or transformational model.

This model is analogous to a categorization theory of learning which

is based on the hypothesis that the organism learns to categorize

and assign class membership to given stimuli. In a transformational

model it is hypothesized that the child ". . . has incorporated both

the generative rules of the grammar and heuristic component that

samples an input sentence and by a series of successive approximation

determines which rules were used to generate this sentence (Nenyuk,

1964)." ...

Menyuk (1964) sees the rules of the language developing in the

same manner as outlines by Skinner, i.e., a "series of successive

approximations."

the data obtained . . . indicate that language

acquistion and development are not just dependent on imita-

tion. Some intervening operations seem necessary for the

child to be able to organize the data he hears in terms of the

grammar of his language and to reproduce them in these same

terms. If language production is merely an imitative function,

then children snould be producing sentenceslirst with omiss-

ions, because of the limitations of memory, and then complete

sentences (Menyuk, 1964 p. 486).

It appears from the evidence presented that language learning

is the result of S-O-R connections. While this may essentially be

the case Osgood (1957) and Birch (1949) point out that learning .

cannot be accounted for in S-O-R theory alone but that learning has

been demonstrated to occur as a result of sensory integration (S-S

association) as well.
4



Language, then, is a learned behavior based on bonds formed by
a response to stimuli or the temporal contiguity of stimuli. There

is inherent in such a theory of learning the demand for accurate

perception of the stimuli to which the organism is to respond. This

logically leads to a second arca which needs to be reviewd in order
to allow further consideration of the question under investigation;

the role of perception in learning.

In the paradigm of Winitz it can readily be seen that if the
mediating response (rn) does not occur with the repeated utterance of
the word "cookie" no Mediating stimulus (sr) occurs to evoke the ex-

.

ternal response R. Thus no verbal learnillIg will occur in this case.

Perception obviously plays an important role in learning for the
events which take place between S-R are contingent upon the processes
which mediate between the sensory impressions and the response to
them, Indeed, many studies have demonstrated faulty learning to be
the result of perceptual disturbances (Berko, 1954; Berko and Berko,
1954; Dolphin and Cruicksbnk, 1951; Dunsing and Kephart, 1965; Getman,
1965; Strauss and Lehtinen, 1957).

Strauss and Lehtinen describe perception in terms of Gestalt
psychology as a process in which each part of a "whole" is seen or
heard or felt in relationship to the other parts, resulting in a

figure which is recognized immediately and uniquely. This process

may be spoken of as one of integration of parts into a new whole
which is more than a mere summation of the parts. This ability to
integrate is dependent upon the organization and integrity of the

nervous system and the integrity of the entire'organisr.

Another charcteristic of normal perception is the fact that a

"whole" is perceived as a foreground against a backgrolind. We do

not give equal importance to the numerous sensations received while
standing in a room but select a foregiound, disregarding all else as

background. Every activity is always performed against a background
ofvarying visual, auditory, kinesthetic.and cutaneous perception
(Strauss and Lehtinen, 1947).

Birch (1962).has posited that the determination which aspects
of the environment constitute figure and which constitute background
is dependent upon the heirarchical organization of the sensory

systems. He illustrates this with a discussion of the hierarchical
structuring sequences that the developing child undergoes. In the

young infant interioceptive sensory modalities and visceral sensations

are predominant. Visual and auditory stimulation are only of second-

ary importance and constitute background rather than figure in the
organization of responses. In rormal development the telecreceptive

systems come to dominate over visceral and proximal reception. Event-

ually a complex patterning of behavior comes to be organized around
information derived from audition and vision. Not only is there a

shift in the hierarchical organization there is also a change in the

direction of greater integration of information arriving from the

5



various sense modalities. Birch and his associates have developed a

particular interest in sensory integration and have considered it from

a phylogenetic and ontogenetic point of view.

Birch and Lefford (1963) have pointed out that from fish to ran,

the nervous system has progressed in terms of improved interaction

among the separate sensory modalites. Multimodal and intersensory

control mechanisms develop. In lower pbylum the sensory modalities

may function independent of each other, whereas in man they become

well co-ordinated. The authors discuss two experiments which serve

.to iliustrate the uneveness of development of tntersensory liaison:

As long ago as 1882, the naturalist physician Abbot (1)

demonstrated that the frog was incapable of modifying a

visually determined response on the basis of information ob-

tained through pain sensation thus, n frog who was permitted

to strike at a live fly impalled upon a central post which

was surrounded by a sharp pallisade of stakes continued to

strike at the moving fly despite the fact that every out-

thrust of its tongue resulted in its being impelled upon the

sharp points of the pallisade.

In contrast, in the same organism, the visually deter-

mined striking response is capable of being modified by in-

formation received through 3ustator:- avenues of stimulation.

Thus, as Schaeffer ha:; pointed out, a frog in very few trials

will learn to inhibit its visually determined striking re-

sponse to a bitter hairy caterpillar (Birch and Lefford, 1963

p. 3).

In contrast to the uneven development of sensory interaction

of the amphibian, information deriving from all sense modalities in

the adult mammal may be adequately integrated. This'liaison con-

stitutes one of the major functions of the cerebral cortex.

i

Birch and Lefford (1963) and Birch and Belmont (1964a, 1964b,

1965) have made development studies of intersensory integration in

normal children and have considered visual-haptic, visual-kinesthetic,

haptic-kinesthetic, auditory-visual, and visual-motor integration.

Their results have led them to sugger,t that the interioreceptive

sensory modalities develop first ontogenetically while the exteriocep-

tory serve as background for the orginization of a response. Eventu-

ally the exterioceptor systems become dominant and the interiocept-

ors serve as background. Their data show that developmentally, the

integration of the various modalites (visual-haptic, haptic-kinesth-

etic, etc.) seem to follow a growth curve and that discrimination

abilites precede synthetic abilties.

These same researchers have compared perceptual performance in

brain-damaged and normal subjects with reference to their inter-

sensory functioning and found that, although the two groups do not



differ significantly from one another in their intra-sonsc:y abilities,

the brain-damaged group displayed a significant deficiency in their

ability to utilize intersensory information.

4Idditionally Russian researchers (London, 1954) have amassed a

considerable amount of information relative to intersensory liaison.

The accumulated evidence suggests strongly that even for relatively

simple sensory function the effects produced by the application of a

stimulus to a given sense organ is continuously modified by "ongoing

activities in the other sense modalities."

Perception, then, is a developmental product in which the inter-

pretation of sensation is not only modified by a previous history of

experience with the stimulus but by its association with other stimu-

li in the same or different sense modalities. It appears that a

lack of intersensory liaison will result in a reduction of perceptual

performance. It is thought that the reduction of perceptual perform-

ance in turn affects the learning processes of the organism.

The question considered in this study was: "What perceptual

variables might exist within the language impaired child that might

account for the development of a deviant language system?" It was the

intent of this investigation to pursue this question in terms of in-

tersensory liason, and specifically to test the following null

hypotheses:

1. The language impaired child does not differ from the

normal child in auditory-visual integrative ability.

2. The language impaired child does not differ from the

normal child in vidual-motor integrative ability.

3. The language impaired childdoes not differ from the

normal child in the perception of frequency distorted

.speech.



STATEMENT OF THE PROBLEM

The capacity cf the individual to assimilate and organize multi-

modal information underlies man's ability to exhibit behavioral
plasticity, as well as to modify his behavior. Any disruption in the

multimodal integrative process will dimisi, assimilation of informat-

ion and hence limit ability.

Birch (1962, 1965), Birch and BelmonC:1 (1964a, 1964b, 1965), and

Birch and Lefford (1963) have developed a test of audiovisual inte-
gration and have shown that retarded readers are very poor in their
auditory-visual integrative processes. Many cerebral palsied indi-

viduals have been shown to exhibit very poor visuomotor integrative
abilities (Birch and Belmont, 1964, 1965; Mecham et al, 1960).
McCarthy and Kirk (1963) have developed a test of psycholinguistic
abilties based on a model presented by Osgood in which they measure

certain integrative processes. Three dimensions are postulated by

them to specify a given psycholinguistic ability.

(1) Level of organization, which is broken down into two

sublevels: representational level, (activities requiring meaning of
linguistic symbols) and automatic-sequential level, (the level which
-mediatr,s activities requiring retention of linguistic symbol

sequences.)

(2) Psycholinguistic processes including decoding (habits re-

quired to obtain meaning from visual and auditory stimuli), encod-

ing (habits required for expression), ancf association (total habits

required to manipulate linguistic symbols internally).

(3) Channels of communicatioa desctibe the sensory-motor path

over which linguistic symbols are received and responded to.

In order to test only decoding ability, it is necessary to test

only reception of auditory or visual stimuli.. To test encoding

ability only the response need be specified. When testing associ-

tive ability it is 'necessary to specify the entire channel.

The test (ITPA) is designed to examine nine psycholinguistic

abilities. None of the nine subtests, however, directly examines
intermodality integration, but is concerned with the examination of
decoding, association, and encoding of visually and auditorially

presented stimuli. While McCarthy.and Kirk have emphasized the

importance of association between decoding and encoding abilities,
i.e., visual-motor ani auditory-vocal, they have not stressed associ-

ation between decoding channels, i.e., visual-auditory, visual-

tactile, and auditory-tactile.
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Numerous studies of language acquisition of normal children and

of children with specific neurological disorders have been cited in

the literature (Berko, 1961; Berko, 1954; Berko and Berko, 1954;

Mecham et al., 1960; Mecham and Jex, 1963; Myklebust, 1954; Strauss

and Lehtinen, 1947; Strauss, 1947; Woods, 1959, 1964). The visual

perceptual processes have been explored thoroughly (Abercrombie,

1964; Bendel, 1958; Frostig et al., 1964), and the auditory processes

have received some attention. While :host clinical groups with speci-

fic etiologies have been thoroughly examined for perceptual disturb-

ances there is a group of children variously labeled as "delayed

.speech" or "delayed language" (with non-specific etiologies2) who

have, for the most part, been considered only in descriptive studies.

There is a need to consider the perceptual intzgrative abilities of

this clinical group.

This investigation intends to examine the perceptual integrat-

ive abilities of language delayed children with non-specific etiol-

ogies2. Interest will be confined to two perceptual modalities,

vision and addition, both separately and as an integrative unit. It

is felt that more information relative to the function of these two

perceptual avenues in a group of language delayed children will

provide greater insight into their learning problems and suggest

therapeutic measures which might lead to greater facilitation of the

habilitative process.

This study, theq,proposes to answer the following questions:

(1) What are the auditory perceptual components of the

delayed language syndrome?

(2) Does this clinical group display visual perceptual

disabilities?

(3) Do .language delayed children have sub-normal inter-sensory

integrative abilities?

41.
2
Previously defined.

9
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METHODS

Selection of.subjec.ts

Subjects for this study were six (6) to nine (9) year old child-

ren drawn from the St. Louis County, Missouri, Public School system.

The experivental group consisted of twelve (12) children previously

diagnosed by the diagnostic staff of the St. Louis County, Missouri,

Special School District Speech and Hearing Center as language delayed

with non-specific etiologies. That is to say, no known etiology that

contributes to the delay in language development. The criteria used

by the diagnostic staff of the Special School District for determin-

ing when a child is language delayed is as follows: two years delay-

ed on the composit score of the Illinois Test of Psycholinguistic

Abilities (ITPA), a language age equivalence two years retarded on

the Mecham Ve-:bal Language Scale, expressive abilities reduction in

productivity as measured by sentence length, delayed morphological

acquisition and/or delayed development of syntax, and composit score

on the WISC within normal limits but with a discrepancy between

performance and verbal scores greater than ten points. Additionally

the following restrictions were imposed on the experimental group;

normal auditory and visual acuity and absence of obvious neuromuscular

involvement. These determinations were made by an audiologist and

civalified physician. No child was included in the study who came

from a bilingual home or is a twin (Day, 1932).

Each subject in the experimental and control subject was matched

within + 5 IQ points, full scale on either the W1SC or Stanford Binet.

The mean IQ score for the control group was 97.5 points, while the

mean score for the experimental group was 95.6 pointss. Subjects

were matched in age within + 3 months; The mean age for both groups

was 8 years 1 month.

l'estim

Initial evaluations of the children were performed several months

before they were experimentally tested for the present study. In order

to insure that auditory acuity remained within normal limits, the sub-

jects were screened at 15 dB (ISO, 1964), and only those who passed

the screening were allowed to serve as slbjects.

The following test battery was administered to the experimental

and control groups:

(1) Distorted speech test using a 960 Ez low pass filter (See

Appendix C) was presented to the subject at 40 dB above the ambient

noise level of the test room. This provides a measure of the integrity

of the higher auditory centers (Bocce et al,.1955; deQuirose, 1964;

speech sound discrimination can be broadly considered as the inter-

pretation of meaningful sound stimuli by the central mechanism of

10



Flowers and Costello, 1963).

The.filtered speech consisted of a picture word test and was
pattcrened after the procedure discussed by Flowers and Costello (1963).

The test consisted of sixty pictures representing familiar mono-
syllabic words. Thirty-one of the pictdres represented the key word,
e.g.: dish, bat; nineteen of the pictures represented a similar sound-
ing word from the key word, e.g., fish (key word), dish (similar
picture word). Ten of the pictures served as control items to insure
that the child understood the test and was responding properly (See
Appendix A).

An example of the distorted speech picture word test is as
follows: The key word was fish; the subject was presented a picture
and a binaurally presented undistorted carrier phrase, "Is this the
picture of a . . .," followed immediately by the binnurally present-
ed distorted word "fish." The subject was requested to answer "yes"
or "no" and was scored on his response. In the case of similar words
the child was shown the key word (dish) and asked, "Is this the
picture of a fish (dish being the key word). Again a yee or no answer
was required. After every fifth distorted presentation the carrier
phrase and the test word were both presented undistorted to the child
to allow the examiner to determine if the child was responding correctly.

(2) The Berry-Buktenica Developmental Test of Visual Motor Inte-
gration (1967). This test is designed to test visuo-motor integrity
through reproduction of geometric forms by the child.

While the Berry-Buktenica Test is a test of visual-motor integra-
tion it also examines visual perception.and motor control. It is ob-
vious that poor visual perception per se, or poor motor control will
affect the level or quality of form reproduction. ,Berry (1964) be-
lieves "pure" cases of visual imperception or lack of motor control
occur only infrequently. If, however, the existing problem is one of
visual imperception or lack of motor control rather than a breakdown
of intersensory liason,such may be identified. Koppitz (1964) has
provided a guideline. If the problem is motoric, the child will
recognize his errors of reproduction; if it is perceptual he will not
recognize his errors.

The child was required to copy geometric forms with a pencil,
withoug erasing or marking over, in the order prescribed by the test.
The child copied the form until he-failed three consecutive items.

(3) The Birch audio-visual integration test. This examines the
integrative perceptual performance of the subject by having him match

acoustically perceived taps with visually presented dots (Birch, 1965;
Birch and Belmont, 1964, 1965).

11



Various patterns (See Appendix B) of dots separated, in time were

presented to the child and the corresponding patterns, spatially

separated were immediately presented upon completion of the auditorially

presented pattern placed among a group of similar but different patterns.

The following testing procedure was as follows: The child sat opposite

the examiner. The examiner said, "I am going to tap out some patterns

with this small hammer. Listen." Using the top of the table, the ex-

aminer then tapped out several patterns while he simultaneously dis-

played the visual pattern. The examiner then told the child, "See,

the taps sound like the dots look, Now listen carefully and see if you

can match the taps with the dots you see. Listen carefully, for I may

try to fool you." The sample patterns were then tapped out and matches

made by the child. If he understood the task, the test items were pre-'

sented and scored.

The specific null hypothesis to be considered are:

1. There will be no difference between the experimental and

control group in their ability to understand distorted

speech.

2. There will be no difference between the experimental and

control group in their visual-motor integrative ability.

3. There will be no difference between the experimeratal and

control group in their auditory-visual integrative

ability.



FINDINGS AND ANALYSIS

The aata were treated with a non-parametric measurement, the
Wilcoxon matched-pairs sign-ranked test (Siegel, 1956) using the

formula:
.

Z = T - 1;I+N1)

4-

11.1...Ime.....11.............

14(N=1) (2N=1)

There were no significant differences in the scores obtained between
the experimental and control group for the Berry Buktenica Develop-

mental Sequence test. Signigcant differences did exist, however,

between the experimental and control groups for both the Birch
Auditory-visual test and the distorted speech test; with poorer per-

formance by the experimental group of both tests. The data are pre-

sented in Tables I through III.

The null hypothesis related to no difference between the language

impaired and the normal child for visual-motor integrative abilities

was not rejected. However, the hypothesis of no difference between

the language impaired and normal child for both auditory-visual, and
frequency distorted speech test were rejected in favor of the alter-

nate hypothesis:

Discussion

The forgoing questions can, of course, only be answered specific

to the measuring tools used by this study. The mean score achieved

by the language delayed on the filtered speech test group was signif-

icantly poorer than the mean scores achieved by the normal subjects,
suggesting poorer auditory perception.

The distorted ipeech tests which have been utilized (Bocca et al,
1955) are generally capable of identifying these patients who may have
various central nervous system pathology including the central audi-

tory system. Additionally it has been shown that such a procedure

can differentiate those suspected of subtle aberration of central

hearing (Flowers and Costello, 1963) from a normal population.

It appears, then, that the delayed language population considered
in this investigation does exhibit some auditory perceptual diffi-

culty probably due to subtle aberration of central hearing. While

the relationship between poor performance on distorted speech test-
ing and poor articulation skills has been demonstrated (Flowers and

Costello, 1963) no such relationship has been shown to exist between

poor distorted speech discrimination ability and language skill. If

13



TABLE 1

BERRY DUKTENICA DEVELOPMENTAL FORM SEQUENCE TEST:

Experimental dnta and statistical treatment

Control
Croup

Exp.
Diff. Rank

Rank with less
frequent siTn

15

11

16

_Group.

10

16

14

5

-5

2

8

.8

5

-8

15 16 .1 -2.5 -2.5

13 14 -1 -2.5 -2.5

9 17 .8 -11 -11

11 14 -38 -6 -6

16 11 5 8

12 11 1 2.5

,

13 12 1 2.5

18 18 0

20 14 6 10

Pill T030

1)) .05

14



TABLE IT

DISTORTED SPEECH WORD PICTURE TEST:

Experimental Data and Statistical Treatment

Control Exp. Rank with less

cmul__Sula -...--Piff. Rank ftaTASILALPA._

30 22

35 26

23 23

22 19

37 32

23 20

35 28

19 25

34 25:.

33 20

31 34

30 30

Ooor000ooooOooOoO00000O00000000r000000000000.olloooo

8 7

9 8.5

0

3 2

5 4

3 2

7 6

-6 -5 -5

9 8.5

13 10

-3 -2 -2

0

Nolo

N=10 T2=7

p< .05

15
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TABLE III

BIRCH AUDIO-VISUAL INTEGRATION TEST:

Experimental Date and Statistical Treatment
i

Control
Croup_

9

Exp.

Groslo_

4

Diff.

5

Rank

9

Rank with less
frequent sifm

10 4 6 10.5

3 6 -3 -5.5 5.5

7 5 2 2.5

8 2 6 10

8 4 4 8

6 9 -3 -5.5 5.5

5 2 3 5.5

8 2 6 10.5

7 5 2 2.5
,

5 4 1 1

6 3 3 5.5

16

N=12 Tmll

P < .05

we
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speech sound discrimination can broadly be considered as the inter-

pretation of meaningful sound stimuli by the central mechanism of

hearing, then it follows that any aberration which interfers with the

central aliditory processes will disrupt (however slight) interpreta-

tion of meaningful stimuli by the organism. It may be that such a

disruption plays a much larger role in articulation skills than

languabe skills; this determination was iot made in the present research.

Closely related to the problems involved with auditory percep-

tion are those associated with inter-sensory integrative abilities.

Do language delayed children have sub-norral abilities? Generali-

zations cannot be made to all sensory modalities; only those con-

sidered specifically in this investigation. There was no difference

between the experimental and central groups in their visual-motor in-

tegrative abilities, there were, however, significant differences

between the two groups for auditory-visual integration. Some diffi-

culties arise, however, in attempting to answer the question. There

was, a significant difference between the two groups in auditory

perception, thus one cannot know if the difference found between the

two groups for the auditory-visual integraLive task is a difference

which can be attributed to lack of inter-sensory liasion or merely

to the auditory perceptual component. More research is required to

determine which is more disturbed in the language delayed child;

auditory perception or the auditory integrative processes.

17



APPENDIX A

Picture Word Test

1. Is this a picture of a dish? .

2. Is this a picture of a wreck?

3. Is this a picture of a cat (hat)?

4. Is this a picture of a nest?

5. Is this a picture of a clown?

ft. Is this a picture of a bear (chair)?

G. Is this a picture of a bus?

7. .Is this a picture of a rat?

8. Is this a picture of a bat?

9. Is this a picture of a dog?

10. Is this a picture of a tire (fire)?

* Is this a picture of a ball?

11. Is this a picture of a frog?

12. Is this a picture of a rose?

13. Is this a picture of a cat?

144 Is this a picture of a dish (fish)?

15. Is this a picture of a bug?

* Is this a picture of a ball (doll)?

16. Is this a picture o7 a vase (facel?

17. Is this a picture of a peg (bed)?

18. Is this a picture of a tree?

19. Is this a picture of a tire?

20. Is this a picture of a cat' (bat)?

18
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* Is this a picture of a bear?

21. Is this a picture of an ax?

22. Is this a picture of a rock (sock)? .

23. Is this a picture of a nose?

24. Is this a picture of a bee?

25. Is this a picture of a suit?

* Is this a picture of a baby (lady)?

26. Is this a picture of ants?

27. Is this a picture of a box?

28. Is this a picture of fire?

29. Is this a picture of a five (hive)?

30. Is this a picture of a dog (log)?

* Is this a picture of a horse?

31. Is this a picture of a knife?

32. Is this a picture of a bug (rug)?

33. Is this a picture of a cart (dart)?

34. I's this a picture of a tree (key)?

35. Is this a picture of a ship?

* Is this a picture of a desk?

36. Is this a picture of a nurse (purse)?

37. Is this a picture of a sled?

38. Is this a picture of a purse (nurse)?

39. Is this a picture of a box (fox)?

40. Is this a picture of a room (broom)?

* Is this a picture of a top?

,

i



41. Is this a picture of a homa (bone)?

42. Is this a picture of a nose (hose)?

43. Is this a picture of a rake?

44. Is this a picture of sheep?

45. Is this a picture of an elf?

46. Is this a picture of a shop (mop)?

* Is this a picture of a wolf?

47. Is this a picture of a screw?

48. Is this a picture of a dad?

49. Is this a picture of nuts?

50. Is this a picture of a barn?

* Is this a picture of a mouse (house)?
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APPENDIX C

In order to achieve the desired spectrum shaping it was

nece.ssary to use carefully controlled instrumentation. Inas-

much es Flowers and Costello (1966) repprted a 960 Hz Low pass

filter to be the most effective with children the instrument-

ation was arranged such .hat this value could be achieved.

White noise was passed through a Bruel and Kjaer Spectrum

Shaper, Model 123, and recorded on magnetic tape by a Wollensak,

Model T-10. The recorded white noise was then fed through a

Bruel and Kjaer Artificial Ear, Model 452 and into a Bruel and

Kjaer Graphic Level Recorder, Model 2305. After examination

of the graphic recording of the frequency response the Spect-

rum Shaper was adjusted until the desired cutoff (960 Hz) was

obtained. (See the figure below).

A speaker then talked into a Bruel and Kjner condensor

microphone, Type 4132, connected to the Spectrum Shaper, which

in turn was connected to a Wollensak, Model 10 recorder. The
11

speaker spoke the carrier phrase, "Is this a picture of

without the filtering network in the circuit. The network was

mechanically placed into the circuit with a toggle switch and

the distorted word presented. Thus the undistorted carrier

phrase, "Is this a picture of
n was immediately followed

with the distorted word. Sentences were repeated in fifteen

second intefvals.

22
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ABSTRACT

A review of the literature dealing with language impaired child-

ren revealed that while many studies have dealt with language acquisi-

tion of normal children and children with specific neurological dis-

orders, and their perceptual modalities explored thoroughly, that

children with non-specific etiologies have beeri considered only in

descriptive studies.

The present investigation examined the perceptual integrative

abilities of language delayed children with non-specific etiologies.

Specifically the investigation compares the visual-auditory inte-

grative ability of twelve language-delayed children with twelve nor-

mal children matched for age, sex and IQ.

Test instruments were given to the two groups to determine whether

or not the language group differed from the normal group in their audi-

tory-visual integrative ability, visual-motor ability, or in percep-

tion of frequency distorted speech.

The data were treated with the Wilcoxon Matched-pairs. Sign-

ranked Test. Significant differences were found between the two

groups in their visual-auditory integrative ability and the percept-

ion of frequency distorted speech. There was no difference between

the two groups in visual-motor integrative ability. Inasmuch as the

two groups were significantly different for the auditory perceptual

task it is difficult to determine if the differences which exist

between the two groups in the area of auditory-visual integrative

skills is due to poor integration between these two modalities or due

merely to the auditory component. Further research is indicated.


