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CHA.PTER I 

INTRODUCTION 

One of the most perplexing problems facing the 

speech pathologist is that of proper diagnostic proce

dures for children with severe articulation dysfunction. 

Speech pathologists realize that the majority of these 

children could not be classified as true "articulation 

problems." Moreover, these children need special differ

ential diagnostic procedures. Clinicians, on occasion, do 

attempt to classify some of these children simply as chil

dren with articulation problems and proceed in the tradi

tional manner.'' The diagnostic tests employed in evalua

tion of these children are primarily rigidly structured 

psychological tests. Such tests, if used strictly as 

standardized tests, fail to provide for differential 

diagnosis and resulting therapy. Furthermore, not only 

is valuable therapy time lost, but the child may easily 

1 

H. Burke, "The Affect of Brain Pathology on 
Learning," Exceptional Children. XX (1957), PP. 169-172. 

^Judith Christie, "A Comparison of the Performance 
of Non-verbal and Normal, Verbal Children on a Battery of 
Verbal and Non-verbal Tests" (unpublished Master's thesis, 
Department of Speech, Texas Technological College, August, 
1966), 
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develop a failure-oriented self-concept.' Also, many times 

a picture of the common problems that are present among 

these children is not presented in the prevailing test 

batteries. Thus, if groups found in a general classifi

cation could be delineated from others with different spe

cific characteristics and needs, then perhaps the approach 

to therapy would become more concise and beneficial to the 

child. 

A review of previous research pointed up the lack 

of a diagnostic testing battery that will enable the speech 

pathologist to gain clear and comprehensive insight con

cerning the assets and liabilities of a particular child. 

On the basis of a need to determine a relevant test battery 

for differential diagnosis, it was the purpose of this 

study to compare the test performances of three groups of 

children; Group I—Children with minimal brain dysfunction 

(MBD), defined as those children who have been diagnosed as 

MBD as a result of a psychological and neurological evalu

ation; Group II—Children with severe articulation prob

lems ̂  defined as those children who have been diagnosed 

as cases with an unusually larger number of misarticulated 

speech sounds for their age group, with previously no 

apparent organic etiology and no apparent progress follow-

''Louis Lerea and Bruce Ward, "Speech Avoidance 
Among Children with Oral-Communication Defects," Journal 
Ql Psychology. LX (2, 1965), PP. 265-270. 



ing at least six months of therapy; and Group III—Normal 

children, defined as children who exhibit normal verbal 

and academic progress with no indication of organic learn

ing or language disabilities.'' The tests were selected on 

the basis of their comprehensive measurement of the verbal 

and non-verbal abilities of each subject. This study 

attempts to stimulate research in this area, in the antici

pation that a comprehensive and more concise battery of 

tests might be developed concerning the possibilities of 

establishing a common response profile among children 

with severe articulation problems. 

The follo\d.ng hypotheses were formulated prior to 

the initiation of this study: 
V 

1. The severe articulation group will perform 

less like the normal, control group than like 

the minimal brain dysfunction group on the 

Illinois Test of Psycholinguistic Abilities 

(ITPA),2 

2, The severe articulation group mil perform 

less like the normal, control group than like 

the minimal brain dysfunction group on the 

^Helmer R. Myklebust, "Learning Disorders, Psycho
neurological Disturbances in Childhood." Reprint DR-3J+ 
(Chicago: National Society for Crippled Children and Adults), 
from Rehabilitation Literature. XXV (December,- I96V), pp. 
35^-3^0: 

2James J. McCarthy and Samuel A. Kirk, Illinois Test 
of Psycholin.^uistic Abilities., Examiner's Manual, Experi
mental Edition (I96I). 
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Wechsler Intelligence Scale for Children (V/ISC).'' 

Revievr of Previous Research 

The main emphasis of much of the literature was the 

determination of the point at which a child's speech may be 
r-

considered defective. Van Riper and Irwin defined abnormal 

articulation as beginning when a person produces phonemes 

that vary so v/idely from the average that the variations 
2 

or differences interfere with communication. The degree of 

abnormality of articulation may be found in the level of 

intelligibility of an individual's speech. The research of 

Dietze,3 Miller,^ Hudgins,5 and McWilliams" appeared to 

substantiate this general statement. Another judgement of devi-
''p, Wechsler, Wechsler Intelligence Scale for Chil

dren (New York: Psychological Corporation, 19^9). 

Charles Van Riper and John Irwin, Voice and Articu
lation (fifth printing, Englewood Cliffs, N, J.: Prentice-
Hall, Inc, 196V), pp, VI-V8, 

% • Dietze, "A Study of the Understandability of 
Defective Speech in Relation to Errors of Articulation," 
M. S, Thesis, University of Pittsburgh, 1952), 

^ . Miller, "The Relative Efficiency of Two Methods 
of Articulation Testing in the Diagnosis and Description of 
a Group of Children with Cerebral Palsy," M. A, Thesis, 
University of V/isconsin, 195^. 

5*C, V, Hudgins, "A Comparative Study of the Speech 
Co-ordinations of Deaf and Normal Subjects," Journal of 
r.pnptic ?,sychQlQ£Y, ̂ IV (193V) 5 pp. 3-^8, 

^B. J, McWilliams, "Some Factors in the Intelligi
bility of Cleft Palate Speech," Journal of Speech and Hear
ing Disorders, XIX (195^), PP. 52^-52?. 



ancy involves the number of errors heard by the listener 

and the consistency with which they occur. Usually the 

more frequently or consistently the errors occur, the 

sooner a judgment of abnormality is made. However, many 

studies demonstrate that the majority of articulation 

cases are inconsistent in their errors. The sounds that 

are difficult are not always misarticulated.'' 

Certain phonemes have a larger sound-family than 

others. For example, there are more acceptable variations 

of the /s/ sound than there are variations of the A / 

sound* Thus, a larger acoustic and kinesiologic variance 

would have to be made to produce a misarticulated /s/ than 

to produce a defective A:/. In addition, if a child has 

many errors in the initial position of a word or syllable, 

these errors are very noticeable. 

Minimal Brain Dysfunction 

In comparing the test response of the child with 

articulation problems to the child with minimal brain dys

function, it is necessary to understand the possible rela

tionships between minimal brain dysfunction and misarticu-

lation. Whatever the degree of brain dysfunction, it may 

have a decided part in the child's language development. 

''Van Riper and Ir\d.n, op. cit. 

^Ibid. 



One of the effects of gross brain damage may be lack of 

control in motor behavior, thus affecting speech. In most 

cases, gross brain damage will reveal itself in recognizable 

symptomatologies. However, minimal brain dysfunction may 

manifest itself in more subtle ways, as shovm by Myklebust,'' 

Orton,^ and Garrison and Force.^ For example, minimal 

brain dysfunction may be expressed as difficulty in per

ceptual tasks such as auditory and visual perception and 

memory; lack of emotional control; misunderstanding of 

oral commands; writing difficulty; hyperactivity; and 

difficulty in oral expression.^? 5 The manifestation of 

these characteristics in children has been studied by 

several individuals, including Myklebust,^ Yates,7 

"•HelJiier R. Myklebust and T. Boshes, "Psychoneuro
logical Learning Disorders in Children," Archives of Pedi
atrics (June, I960), pp. 2^7-256. 

'2samuel T, Orton, Readingy Writing, and Speech Prob
lems in Children (New York: W, V/, Norton and Co,, Inc, 
1937). 

^Carl C. Garrison and Dewey Force, The Psychology of 
Exceptional Children (Fourth edition. New York: The Ronald 
Press Co,, 1965), PP. 188-195. 

^ . E, Thelander, J, K, Phelps, and E, Walter Kirk. 
"Learning Disabilities Associated with Lesser Brain Damage," 
Journal of Pediatrics, LIII (October, 1958), p. ̂ 09. 

^ , J, Doyle, "The Organic Hyperkinetic Syndrome," 
The Journal g£ School Health. XXXII (October, 1962). 

Myklebust and Boshes, op. cit. 

7A. J, Yates, "Disorders of Speech, Brain Damage, 
and Learning Theory," Education, XXIX (1959), PP. V^-¥f7. 
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Hardy,'' Barry,^ McGinnis,3 and Doyle.^ There appear to 

be certain basic principles which undergird the afore

mentioned characteristics.5 For instance, one principle 

might be a perception problem. This problem would involve 

disabilities to receive, hold, scan, and selectively screen 

out stimuli in a sequential order.^ Clements states that 

these children lack the ability "to sustain a repertoire 

of background gestalten which allow proper socialization 

to take place."7 Proprioception may be an area of diffi

culty in some of these children, "as a deficiency in the 

ability to perceive, discriminate between, and retain 
o 

images of sequential body movements in space."^ 

The child may have difficulty in inhibitory func

tions. This difficulty may be manifested in the inability 

**William G, Hardy, "On Language Disorders in Young 
Children: A Reorganization of Thinking," Journal of Speech 
and Hearing Disorders^ XXX (January, 19o5), PP. 3-16, 

^Hortense Barry, The Young Aphasic Child: Evalua
tion and Training (Washington, D. C : Alexander Graham 
Bell Association for the Deaf, I96I), 

3Mildred McGinnis, Aphasic Children (Washington, 
D. C : Alexander Graham Bell Association for the Deaf, I963) 

^Doyle, op. cit. 

^Thelander, Phelps, and Kirk, op, cit. 

^Doyle, OP, cit, 

7s. D. Clements and J. E. Peters, "14inimal Brain 
Dysfunction in the School-Age Child," Archives of General 
Psychiatry." VI (March, 1962), pp, 185-191. 

^Ibid, 
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of the child to control or check verbal and/or motor activ

ity until there has been a chance for the incoming sensory 

data to be encoded and decoded in the brain hierarchy,'' 

Delayed Myelinization and Synaptic Failure 

Another possible cause of misarticulation may be a 

delay in maturation or what is termed a disorganization in 

the neuromotor synergy related to speech production. There 

are several people who support this theory with slight modi

fications of their own. Berry and Eisenson present the 

possibility that the delay may be the result of slow matura

tion of the proprioceptive impulses which furnish the stim

uli for synergic muscle action. The cues to motor co-ordi

nation are the proprioceptive impulses. The motor impulses 

to the various speech articulators would be delayed and 

unrhythmic if the proprioceptive impulses were delayed or 

arrived with less than sufficient intensity to function 

effectively upon the efferent pathways.^ 

Others suggest that perhaps the sensory fibers are 

myelinated before motor association fibers.3 There is also 

''A. A. Strauss, "The Education of the Brain-injured 
Child," American Journal of Mental Deficiency, LVI (1951), 

^Mildred F. Berry and Jon Eisenson, Speech Disorders 
(New York: Appleton-Century-Crofts, Inc., 1956). 

3l. W. Karlin, A. C, Yountz. and L. Kennedy, "Dis
torted Speech in Young Children," American Journal of Dis
eases of Children, LIX (June, 19^0), pp. 1203-1218. 



the possibility that the difficulty is a result of an 

absence or delay in the development of the motor, sensory, 

and speech areas in the cerebral cortex, thalamus, basal 

nuclei, or the cerebellum. Finally there is the possi

bility that the problem is produced as a result of a lack 

of power at the synapses of connecting and projecting neu

rons. The physical condition of the area may be intact, 

but the connections between the various areas are incom

plete or malfunctioning because of a low connecting poten

tial. As a result of delay at the synapses or a delay in 

myelinization or a combination of the two, a defect in 

timing of fine muscle co-ordination of the speech mechanism 

develops, which is apparent in many children with defective 

speech,1 

Intelligence and Articulation 

The use of intelligence and linguistic tests as an 

important aspect of a test battery for both children with 

minimal brain dysfunction and children with severe articu

lation problems has been shovm by numerous investigators 

of these disabilities, including Balthazar,^? 3 Morri-

"̂ Berry and Eisenson, op, cit, 

2E, E, Balthazar, "The Alleged Refactory Nature of 
Verbal Subtest Scores in Brain-Damaged Cases," American 
Journal of Mental Deficiency, LXVII (I963, 6, 87), p. 878. 

3E. E. Balthazar and D, Morrison, "The Use of Wechsler 
Intelligence Scales as Diagnostic Indicators of Predominant 
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son,'' Wintz,2 Prins,3 Fisher and Parsons,^ and Crookes 

and Green.5 Balthazar and Morrison, in an attempt to 

determine whether a 7-point or greater spread between 

verbal and performance scores on the Wechsler-Bellevue 

tests had diagnostic value in determining left-right and 

in determining unilateral brain damage, found that the 

difference of scores used appeared to have some diagnostic 

value. However, in another study by Balthazar,^ the verbal 

subtest scores on the Wechsler-Bellevue Intelligence Scale 

revealed no evidence of cerebral damage to the speech centers 

of the brain. Also, Irwin7 found that results on artic-

Left-right and Indeterminate Unilateral Brain Damage," 
Journal of Clinical Psychology, XVII (I96I, 2), pp. I6I-I65. 

Ilbid. 

^Harris Wintz, "Temporal Reliability in Articulation 
Testing," Journal of Speech and Hearing Disorders^ XXVIII 
(1963), pp. 2^7-251. 

3David Prins, "Relations Among Specific Articulatory 
Deviations and Responses to a Clinical Measure of Sound Dis
crimination Ability," Journal of Speech and Hearinp; Disorders^ 
XXVIII, (1963) pp. 382^:388: 

^G, M, Fisher and P, A, Parsons, "The Effect of Intel
lectual Level on the Rate of False Positive Organic Diagnosis 
from the Hewson and Adolescent Ratios," Journal of Clinical 
Psychology, XVIII (1962, 2), pp, 125-126, 

^T, J, Crookes and M, C, L, Green, "Some Characteris
tics of Children with Two Types of Speech Disorder," British 
Journal of Educational Psychology, XXXIII (I963), pp. 31-^0, 

^Balthazar, op, cit, 

70rvis C, Irwin, "A Note on the Comparison of Articu
lation of Children with Cerebral Palsy V/ho V/ere Given Mental 
Tests and Those l̂/ho Were Not," Cerebral Palsy Review, XXIV 
(1963), p. 15. 
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ulation tests administered to those mentally tested are 

therefore presumably not affected by any selective factor 

such as mental testability. Yet Prins'' found significant 

correlation coefficients between a sound discrimination 

test and articulation errors similar to what Eisenson foimd,2 

Individuals with right cerebral damage performed less pro

ficiently than a normal group on certain verbal tasks. 

In spite of these contradictions, considerable re

search has been done relating articulation and intelligence. 

The level of intellectual functioning has been shown to be 

important in the determination of articulation development 

and the acquisition of speech sounds in words,3 This find

ing in part may be derived from the numerous studies showing 

the proportion of articulation errors greater for children 

with I, Q.*s below 70 than for the children with I. Q,'s 
h ^ f. 

above this point, ' -̂' Thus the important relationship 

''Prins, OP. cit. 

2Berry and Eisenson, op, cit, 

3M. H. Powers, "Functional Disorders of Articulation-
Symptomatology and Etiology," in L, E, Travis (ed.) Hand
book of Speech Pathology (Appleton-Century-Crofts, 1957). 

^J, L. Bangs, "A Clinical Analysis of the Articula
tory Defects of the Feebleminded," Journal of Speech Dis
orders, VII (19^2), pp, 3^3-356. 

5F. G. Goodwin, "A Consideration of Etiologies in h^ 
Cases of Speech Retardation," Journal of Speech and Hearing 
Disorders, III (1955), PP. 300-303. 

^J. Sirkin and W. Lyons, "A Study of Speech Defects 
in Mental Deficiency," American Journal of Mental Deficiency, 
LXVI (19^1), pp. 7^-oO. 
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between articulation and intelligence for children who are 

within the normal range of intelligence and who appear to 

be without psychological and organic involvements has not 

been clearly established in past research.'' The investi

gations concerned with relating intelligence and articu

lation have been of two predominant types. They attempted 

either a correlation between initial intelligence and artic

ulation or a correlation betv;een initial intelligence and 

articulation improvement.^ 

In six developmental studies, conducted by Schnei-

derman,3 Wellman,^ Williams,5 Templin,^ and Wintz,7 there 

was agreement among three that either M. A, or I. Q. was 

•I 

Harry Wintz, "Research in Articulation and Intel
ligence," Child Development, XXCV (196^), pp. 287-297. 

2Ibid. 

3N. Schneiderman, "A Study of the Relationship Be
tween Articulatory Ability and Language Ability," Journal 
of Speech and Hearing Disorders, XX (1955), PP. 259-36^. 

^B. L. Wellman, I, M, Case, I, G. Mengert, and D, 
E, Bradbury, "Speech Sounds of Young Children." University 
of Iowa Study on Child Welfare, V (1931, No, 2), 

^ , M, Williams, "An Analytical Study of Language 
Achievement in Preschool Children, Part I, Development of 
Language Vocabulary in Young Children," University of Iowa 
Study on Child Welfare, XIII (1937, No, 2), pp, 9-1oT 

6M. C. Templin, "Certain Language Skills in Children, 
Their Development and Interrelationships," University of 
Minnesota Institute of Child Welfare Monographs, No. 2 (1957). 

7H. Wintz and M. Lawrence. "Language Skills of Male 
and Female Kindergarten Children," Journal of Speech and 
Hearing Research, II (1959), PP. 337-386^ 
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correlated with articulation at certain age levels. The 

correlations for these three studies ranged from ,2^ to 

.^8, There was agreement among Schneiderman, Templin, 

and Wintz. 

Basically, Wellman and others,'' along with Williams,2 

did not agree with the findings of the three above-mentioned 

studies. Perhaps an explanation might be found in the fact 

that in addition to the grouping of subjects over a wide age 

range, these particular investigators only reported the 

findings for a select group of the total number of subtests 

analyzed. 

The clinical studies by Reid^' ̂  and Yedinak5 reveal 

that their correlations were not significantly different 

from zero between articulation and I. Q. for the groups of 

children determined as articulatory defectives. Even though 

the correlation coefficients that were obtained by Reid for 

I. Q. and articulation (r=,l6) were less than that for M. A, 

''Wellman and others, op. cit. 

^Williams, op, cit, 

3G. Reid, "The Efficiency of Speech Re-education of 
Functional Articulatory Defectives in the Elementary School," 
Journal of Speech Disorders, XII (19^7), PP« 301-313. 

^G. Reid, "The Etiology and Nature of Functional 
Articulatory Defects in Elementary School Children," Journal 
of Speech Disorders, XII (19^7), PP. 1^3-150. 

^J. G. Yedinak, "A Study of the Linguistic Func
tioning of Children with Articulation and Reading Disabili
ties," Journal of Genetic.Psychology, LXXIV (19^9), PP. 23-
59. • ~ • 



^k 

and articulation (r=.29), neither correlation was signifi

cantly different from zero.l? ^ 

Numerous studies were concerned with correlations 

of intelligence \d.th articulation improvement, Reid found 

that after an interval of six months, the articulation im

provement was not significantly correlated with M. A,, but 

had a slight correlation, ,3^, with I. Q.3, k pettit^ 

found no significant positive correlation between articu

latory improvement and I. Q. Other researchers found no 

significant correlation between I. Q. scores and articu

lation achievement. This almost perfect agreement in find

ings would appear to be open to further investigation be

cause (a) children of different ages were involved in these 

investigations; (b) the interval of time over which improve

ment was measured varied; and (c) in some cases speech in

struction was not provided.^ 

•1 

Wellman and others, op, cit, 

2williams, op, cit. 

3Reid, Journal of Speech Disorders, XII (19^7), PP. 
301-313. 

^Reid, Journal of Speech Disorders, XII (19^7), PP. 
1^3-150. 

5c, W. Pettit, "The Predictive Efficiency of a Bat
tery of Articulatory Diagnostic Tests," Speech Monographs, 
XXIV (1957), pp. 219-226, 

oV[intz, OP, c i t . 
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The results of these tests have various clinical 

and prognostic utility. The various correlations pre-
• 

sented in the studies indicate a low positive relation

ship that exists betv/een articulation and intelligence. 

This low positive correlation might appear to indicate 

the extreme care which must be taken in using intelligence 

as a valid indicator of the degree of articulation prob

lems. Moreover, these same findings might also indicate 

the relative unimportance of the global intelligence rating 

as an etiological consideration in articulation disorders,1 

Basically the findings might also appear to indicate no 

relation to intelligence. These particular conclusions 

contradict the effect of intelligence as a basic criterion 

for the selection of subjects that may improve with or with

out speech instruction.^ 

However, even in view of all these findings and 

seemingly logical conclusions, it is possible that intelli

gence may still be one of several measures that may help 

in prediction of articulation scores, especially in the 

application of the various multiple-correlation techniques.3 

After analyzing the literature in the area of artic

ulation problems in children as associated with various 

''ibid, 

2lMd. 

3lbid. 
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tests of intelligence and linguistic capabilities, several 

distinct findings were obvious. One area of main concern 

appeared to be in the definition of the problem, Hov/ever, 

one of the most important recurring aspects of the research 

literature was the almost constant comparison of the total 

intelligence with the level of the articulation problem. 

The investigators appeared to be searching for a cause, 

rather than a measurement of assets and liabilities in 

their diagnostic testing. Basically, the previous research 

appeared confused and cause-oriented. There appeared to 

exist a need for research which attempts to correlate the 

intellectual and linguistic assets and liabilities of the 

child with his level of articulation. Perhaps in this 

manner, a cause can be assumed and successful therapy estab

lished for the child with severe articulation problems. 



CHAPTER II 

METHODS AND PROCEDURES 

This chapter discusses the methods and procedures 

utilized in this study. The methods and procedures include 

the selection of subjects, the instruments employed, the 

methods of administration, and the statistical measures 

employed. 

Subjects 

The subjects employed in this study were eight chil

dren with minimal brain dysfunction, eight children with 

severe articulation problems, and eight normal children. 

The subjects with minimal brain dysfunction were obtained 

from private and public schools in Lubbock, Texas, The 

subjects with severe articulation problems were obtained 

from the Texas Technological College Speech and Hearing 

Clinic, The normal subjects were obtained primarily from 

a private school in Lubbock, Texas, 

Minimal Brain Dysfunction Group 

The following criteria were established for the 

selection of each subject with minimal brain dysfunction: 

(1) age range of 5 to 9 years; (2) evidence of a minimal 

17 
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brain dysfunction verified by a psychological and neuro

logical examination; (3) a composite test profile within 

at least the average range and the total not more than six 

months below chronological age; and (h) no gross neurolog

ical dysfunction. 

Severe Articulation Group 

Subjects with severe articulation problems were 

selected on the basis of the following criteria: (1) 

severe articulation problems for the subject's age level 

as determined by the articulation test; (2) a history of 

speech therapy for at least six months with no apparent 

success; and (3) no previous history of neurological in

volvement o ' " 

Normal Group 

The follomng criteria vjere established for the 

selection of the normal subjects: (1) normal academic 

progress for age and grade placement; (2) no previous 

history of learning or language disabilities; and (3) 

no errors of articulation on a standard articulation test. 

Instruments 

The following tests V7ere administered to each of 

the subjects in each group: the Illinois Test of Psycho-
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linguistic Abilities'' and the Wechsler Intelligence Scale 

for Children.^ A discussion of each follows: 

The Illinois Test of Psycholingulstic Abilities 

(ITPA) was used for two purposes—both diagnostic and 

classification testing. The goal of classification testing 

is the assignment of the subject to a group, category, or 

type. Tests which yield a global score, such as I. Q. or 

M. A., can be used for this purpose. The goal of diagnostic 

testing, however, is the detection of specific abilities and 

disabilities within the subject so that an educational or 

remedial program can be initiated, based on these findings.3 

The nine subtests of the ITPA are divided into two 

levels. The first is the representational level, which or

ganizes the stimuli in order for the subject to handle activ

ities which require the meaning or significance of linguis

tic symbols. The automatic-sequential level, which activates 

the organization requiring the retention of linguistic symbol 

sequences and automatic response actions comprises the second 

level. Each of these two levels has various subtests. The 

tests at the representational level have one common character

istic in that they measure some aspect of the subject's abil

ity to handle meaningful symbols. The representational level 

subtests are listed below. 

I. Decoding tests—These subtests attempt to measure 

1McCarthy and Kirk, op. cit, 

2Wechsler, op. cit, 3McCarthy and Kirk, op. cit. 
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the ability of the individual to understand the 

meaning of symbols. 

A. Auditory decoding—This subtest attempts to 

measure the ability of the individual to 

understand the spoken word. 

B. Visual decoding—This subtest attempts to 

measure the ability of the individual to 

understand pictures and written words. 

II, Association tests—These subtests attempt to 

measure the ability of the individual to re

late symbols on a meaningful basis. 

A. Auditory-Vocal association—This subtest 

attempts to measure the ability of the indi

vidual to relate spoken words in knowledgeful 

and meaningful ways, 

B. Visual-Motor association—This subtest 

attempts to measure the ability of the in

dividual to relate and integrate meaning

ful visual symbols to his past experiences, 

III. Encoding tests—These subtests attempt to mea

sure the ability of the individual to express 

meaningful concepts in various symbols, 

A, Vocal encoding—This subtest attempts to 

measure the ability of the individual to 

express himself in spoken word. 
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B. Motor encoding—This subtest attempts to 

measure the ability of an individual to 

express his ideas \i±th various gestures. 

The automatic-sequential level subtests are listed 

I, Automatic—This subtest attempts to measure the 

ability of the individual to handle the execu

tion of automatic response patterns, 

A. Auditory-Vocal Automatic—This subtest 

attempts to measure the ability of the in

dividual to predict future linguistic ex

periences from past experiences, 

B, Visual-Motor—No visual-motor counterpart 

to the auditory-vocal test has been developed 

that would be adequate at the present time, 

IV. Sequencing tests—These subtests attempt to 

measure the ability of the individual to repro

duce correctly the order of symbols, whether 

they require visual and/or auditory memory. 

A. Auditory-Vocal sequencing—This subtest 

measures the ability of the individual to 

repeat correctly the order or sequence of 

previous auditory stimuli. 

B. Visual-Motor sequencing—This subtest 

attempts to measure the ability of the in

dividual to reproduce correctly a sequence 
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of symbols previously seen,1 

The Wechsler Intelligence Scale for Children (WISC) 

consists of a minimum of five verbal subtests and five per

formance subtests, 

1. Vocabulary—The vocabulary subtest measures 

acquisition automatically picked up in natural 

maturation. The natural endov/ment of the child, 

as well as wealth of early endowment, are the 

basis for level of attainment, 

2. Information—The information subtest is a meas

urement of memory development and function. 

The test developers felt that memory assumes 

that experience, v/ords, and facts, and rela

tionships necessarily become integrated into 

each individual's unique frame of reference 

because of the distinctive appeal to his needs, 

interests, and strivings. This particular test 

requires mostly effortless recall on the part 

of the subject, 

3. Similarities—The similarities subtest measures 

verbal concept formation. There are three 

basic levels of concepts measured: concrete, 

functional, and abstract. 

''james J. McCarthy and James Olson, Validity Studies 
on the Illinois Test of Psvcholinguistic Abilities (196^). 
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h. Comprehension-judgment—This subtest measures 

the individual's ability to use factual infor

mation integrated with emotional liability to 

comprehend a situation and make accurate judg

ments in regard to its solution. 

5. Digit span—Primarily, this is a test of atten

tion and auditory memory, 

6. Block design—The block design test requires the 

analysis and synthesis processes that occur along 

with concept formation between pattern and avail

able concrete material. 

7. Object assembly—The object assembly subtest re

quires anticipatory reproduction and a certain 

degree of eye-hand co-ordination. This test 

also measures the visual perception that an 

individual demonstrates in forming of antici

pations. 

8. Digit symbol--The digit symbol subtest primarily 

measures the imitative activity of the individ

ual. This imitative activity is primarily con

cerned with the fine tuning together of visual 

organization and motor activity. 

9. Picture arrangement—The picture arrangement 

subtest measures the ability of the individual 

to anticipate situations and plan the organiza-
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tion or formation of following parts in a logical 

sequence. This test primarily requires the abil

ity of visual organization. However, a certain 

level of social comprehension is also measured, 

10, Picture completion—The picture completion sub

test requires visual organization and concentra

tion. Also this test measures the ability of 

the individual to integrate internalized patterns 

into his response pattern. 

After a subject has completed the V/ISC, the examiner 

has a comprehensive picture of the individual's intellectual 

and linguistic response patterns. However, while the global 

picture is important, the subtest and subtest deviation pro

files are also important. 

Various investigators have attempted to isolate a 

single subtest pattern within the WISC, which would be of 

diagnostic value for minimal brain dysfunction diagnosis,'' 

Clements and Peters have isolated three basic patterns,^ 

The first pattern is the scatter in either the Ver

bal or Performance Scales or in both. Many times the final 

verbal and performance I, Q, scores are almost eqyial, with 

the internal variation being present in the subtest of both 

1H, S, Beck and R. L, Lam^ "Use of the WISC in Pre
dicting Organicity." Journal of Clinical Psychology, II 
(1955), pp. 15^-158, 

2ciements and Peters, op. cit. 
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sections. Usually a variance of more than three points on 

a subtest from the average for that scale is considered to 

be deviant.'' 

The second most frequently found V/ISC pattern re

veals itself in a higher verbal I. Q. than performance I. Q,, 

ranging from 15 to ̂ 0 points, with the former above the 

latter. Often times the final results in this particular 

pattern show the performance I, Q. to be in the mentally 

deficient range, while the verbal I. Q, results show it to 

be in the normal range and perhaps above the normal range. 

When such a pattern is demonstrated, the full-scale I, Q, 

has little value as a measurement of over-all intelligence. 

This particular aspect has been overlooked consistently in 

previous research.^ 

The least frequent WISC pattern is the reverse of 

the second pattern. In this pattern the Performance I, Q. 

is 10 to 30 points higher than the Verbal I. Q. A child 

who demonstrates such a pattern has difficulty expressing 

himself verbally. The child must use every available cue 

to find the words necessary to express his usual concrete 

solution to this abstract problem.3 

The WISC would appear to facilitate diagnostic 

''ibid. 

^Ibid. 

^Ibid. 
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testing a great deal if the various patterns were analyzed, 

as well as the Full-Scale scores. 

Conditions of Admini stration 

Before formal testing procedures were begun, the 

examiner endeavored to establish rapport with each subject. 

Rapport was established in different ways, depending upon 

the particular subject. 

Both the ITPAI and the WISC2 were administered to 

each subject of each group. Each subject of each group had 

the same test order. Both tests were administered in a room 

that was relatively free of extraneous noises and distrac

tions. Each test was administered to each subject within 

six months. The testing sessions varied in length from 

thirty minutes to over an hour, depending upon co-opera

tion and attention of each individual subject. Each sub

ject in each group was permitted to rest between the sub

tests of each test. 

Statistical Method 

An analysis of variance was applied to the con

verted scores of each subtest of each test taken by each 

subject. The raw scores of each subtest were converted to 

1McCarthy and Kirk, op. cit. 

^Wechsler, op. cit. 
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standard scores on the ITPA and on the WISC the raw scores 

were converted to test ages (mental ages) from which devia

tion scores were calculated. The use of two different types 

of scores necessitated a separate analysis of variance for 

the WISC and for the ITPA, The analysis of variance consis

ted of a treatments by levels design.15 ^ The .05 level of 

significance was considered to be acceptable for the purpose 

of this study. 

Iv/illiam K. Ickes, "Applied Statistics in Speech 
Pathology and Audiology," Unpublished Manual, Department 
of Speech, Texas Technological College, March 10, I967. 
(Mimeographed.) 

2E. F. Lindquist, Design and Analysis of Experi
ments iji Psychology and Education (Boston: Houghton-
Miff lin"Co., 1956. 



CHAPTER 3 

RESULTS Al\fD DISCUSSION 

In this chapter are presented the results of this 

study and a discussion of the statistical analysis of the 

data gathered in the investigation, A treatments by levels 

design was employed for the analysis of variance, 

A separate analysis of variance was made of the 

scores obtained on the WISC and on the ITPA during the 

experiment. This separate analysis was necessary because 

each instrument used a different scale for comparison of 

subjects with normative population. The raw scores obtained 

on the V/ISC were converted to test ages (mental ages),'' and 

the raw scores obtained on the ITPA were converted to stan

dard scores,^ The mental age of each subject on each sub

test was subtracted from the mean mental age of each subject 

for all subtests, giving a deviation score. The deviation 

score was used for the analysis of variance. Standard scores 

are defined as a deviation from the mean divided by the stan

dard deviation,3 

1 Wechsler, op, cit. 

2McCarthy and Kirk, op, cit, 

3Lindquist, op, cit, 

28 
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WISC 

On the WISC, the F ratios of the analysis of var

iance among groups (B), among subtests (A), and interactions 

of subtests and groups (AxB) were not significant at the pre

determined ,05 level of significance, as seen in Table 1, 

TABLE 1 

ANALYSIS OF VARIANCE (WISC) 

Source SS df M/S F 

Among Subjects ^511.80 2J 
Among Groups (B) 107^.56 2 537.28 3.27 NS 
Error 3^37.2^ 21 163,68 

Within Subjects 23672,70 216 
Among Subtests (A) 1̂ +3̂ ,20 9 159*35 1.̂-9 NS 
Interactions (AxB) 2006.86 18 111.^9 1.0^ NS 
Error 20231.6^ I89 107.05 

Total 2818̂ -. 50 239 

NS—Not significant at the .05 level 

The failure of the WISC analysis of variance to re

veal any significant information tends to suggest that devi

ation scores among subtests fail to differentiate the three 

groups. 

ITPA 

On the ITPA, the F ratios of the analysis of var

iance among groups (B), among subtests (A), and the inter

actions of subtests and groups (AxB) were significant at the 

predetermined .05 level of significance, as shown in Table 2 
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i plus three points was added to each item score to eliminate 

legative numbers before the analysis was done. The addition 

>f three points to each score should have had no effect on 

:he analysis because each item still maintained the same rela

tionship with all other items, 

TABLE 2 

ANALYSIS OF VARIANCE (ITPA) 

Source SS df M/S F 

\mong Subjects 
Among Groups (B) 
Error 

26,09 
1V,36 
11.73 

23 
2 

21 
7.18 

.56 
12,82* 

21 ,56 

Within Subjects 2^7.98 192 
Among Sub tes t s (A) 22,52 8 2.8l 2,87* 
I n t e r a c t i o n (AxB) 60.11 16 3.76 3-73* 
Er ror 165.35 168 ,98 

Cotal • 27^.07 215 

''Significant at the .05 level 

Groups.-Since the ITPA analysis of variance revealed 

significant F ratios among several means without revealing 

ŝ iich of those means was significantly different from any other 

lean, a critical difference was determined by the following 

formula: CD = t,o5 x / 2(0\72) ĉ n. This formula indicated 

;he critical difference to be 17.28. The differences between 

totals were determined and the results with significance were 

'ecorded in Table 3. Table 3 indicated that the normal group 

)f children (B^) was significantly different in psycholinguis-

file:///mong
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'Ac functioning from the minimal brain dysfunction group (B2_) 

md the severe articulation group (B^). Table 3 also indi-

jated that there appeared to be no significant difference in 

psycholingulstic functioning between the performances of the 

ninimal brain dysfunction group (B2) and the severe articula

tion group (B^). 
C--, - /-•• 

TABLE 3 

CRITICAL DIFFERENCES BETWEEN 
. TOTALS OF EACH GROUP 

Bl 

B2 

B2 B3 

31.3^* ^7.29* 

15.95 

* A critical difference of 17.28 
is significant 

It would appear that children with severe articula

tion problems, as a group, tend to respond to certain lin

guistic stimuli in much the same manner as a group of chil

dren with minimal brain dysfunction. 

Subtests.-The formula for critical difference was 

used on the totals of the subtests. It indicated the crit

ical difference between totals to be 1^.16. The results with 

significance indicated were recorded in Table h. The Audi

tory-Vocal Automatic subtest (A-̂ ) differed significantly from 

the following tests: Auditory-Vocal Association (Al}.), Visual-

l̂ otor Sequencing (A5), and Auditory-Vocal Sequencing (A7). 
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?he Visual-Decoding subtest (A2) appeared to have differed 

significantly from the Auditory-Vocal Sequencing subtest (Ay) 

ĥe Motor-Encoding subtest (A3) differed significantly from 

:he following tests: Auditory-Vocal Association (Al̂ .), Visual-

4otor Sequencing (A5), Vocal-Encoding (A5), Auditory-Vocal 

sequencing (A-^), and Visual-Motor Association (A3). It was 

round that the Auditory-Decoding subtest (A9) differed sig-

lificantly from the Visual-Motor Sequencing subtest (Aj) and 

the Visual-Motor Association subtest (As). 

TABLE h 

CRITICAL DIFFERENCES AMONG TOTALS OF EACH SUBTEST 

h ' 
^? 
^ 

^h 
^5 
^6 
^7 
^8 

A2 A3 

1.68 5.35 
7.03 

A1+ 

12.6^* 
11.06 
18.09* 

A5 

16.02* 
^ . 3 ^ 

21.37* 
3.28 

A6 

9.16 
7.^8 

II+.51* 
3.58 
6.86 

A? 

22.38* 
20.70* 
27.73* 

9.6^-
6.36 

13.22 

A8 A9 

9.^7 2.^1 
8.79 ^.09 

1^-.82* 2.9^ 
3.27 11.88 
6.55 18.^3* 

.31 11.57 
12.91 2^.79* 

2.88 

*= A critical difference of 1^.16 is significant 

The significant differences found among subtests 

aight be attributed to several factors. The ITPA is an ex

perimental test and not all of the standardization results 

md revisions have been incorporated with previous findings. 

Moreover, this study used a different population from the 

)opulation used with the ITPA, which may have influenced the 
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results. In any event, the fact remains that the totals 

on some subtests for the three groups combined are signifi

cantly different from the totals of other subtests. The 

reason for this fact is not clear. 

Interactions.-A f̂ lrther explanation of the groups 

by subtests (AxB) interaction was made possible through the 

use of the formula for critical differences among totals. 

This formula indicated the critical difference to be ̂ .32. 

The differences among totals were determined and the results 

with significance indicated were recorded in Table 5. 

TABLE 5 

CRITICAL DIFFERENCES BETl^EN THE TOTALS 
FOR SUBTESTS BY GROUPS INTERACTION 

Minimal Brain Dysfunction Group (B2) 
Ai A2 A3 A1+ A5 A6 A7 A8 A9 

Bl 1.25 3.̂ 0 ^.31 2,25 10.9* 3.^ .10 1.21 7,̂ -8* 

Severe Articulation Group (B3) 
A-j A2 A3 Ai|. A5 A5 A7 A3 A9 

B2 8,^3* 1,92 2,9^ 6,0̂ +* 6,88* 3.1^ 1.17 .21 ^,^-6* 

Normal Group (B-i) 
A-i A2 A3 Al̂. A5 A5 A7 A3 A9 

B3 7,18* 5.32* 1.37 8.39* ^.03 6,58* 1,27 1.31 11.9^* 

* A critical difference of ̂ +,32 is significant 



3̂ ^ 

The results indicated that the normal group (B-j) 

differed significantly from the severe articulation group 

(H3), but not the minimal brain dysfunction group (B2), on 

the subtests of Visual-Decoding (A2) and Vocal-Encoding (A6). 

Visual-Decoding attempts to measure the ability of the indi

vidual to understand pictures and written words. The other 

subtest, Vocal-Encoding (A5), which appeared to differentiate 

between the normal group and the severe articulation group, 

attempts to measure the ability of the child to express him

self with the spoken word.1 It appeared that the severe artic

ulation group had more difficulty than the normal group in un

derstanding graphic symbols and expressing themselves verbally. 

The severe articulation group (B3) differed signifi

cantly from both the minimal brain dysfunction group and the 

normal group on Auditory-Vocal Automatic (A-j) and Auditory-

Vocal Association (Alf). The Auditory-Vocal Automatic subtest 

attempts to measure the ability of the individual to predict 

future linguistic experiences from past experiences.^ It 

would appear that the severe articulation group would ex

perience more difficulty in predicting future linguistic 

events from past experiences than either the normal group 

or the group with minimal brain dysfunction. The Auditory-

Vocal Association subtest (AI4.) attempts to measure the abil-

1McCarthy and Kirk, op. cit, 

2lbid. 
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/ of the individual to relate and integrate spoken words in 

Dwledgeful and meaningful ways.1 The severe articulation 

Dup appeared to have more difficulty relating the spoken 

rd on a meaningful basis than did either of the other two 

oups. The performance of the severe articulation group on 

9 subtests of Auditory-Vocal Automatic (A-j) and Auditory-

cal Association (A1+) tends to suggest that tasks involving 

auditory-vocal interaction could be used to differentiate 

e severe articulation group from the other two groups. 

Both the normal group and the severe articulation 

oup differed significantly from the minimal brain dysfunc-

on group on Visual-Motor Sequencing (A5). This particular 

btest (A5) attempts to measure the ability of the individual 

reproduce correctly a sequence of symbols previously used.2 

ese results tend to substantiate past research findings 

ich suggested that children with minimal brain dysfunction 

ve more apparent difficulty with tasks which involve a corn-

nation of visual-perceptual problems. 

All three groups differed significantly on Auditory-

coding (A9). This subtest (A9) attempts to measure the abil-

y of the individual to understand the spoken word.3 The 

vere articulation group scored the lowest. The minimal brain 

sfunction group scored slightly higher than the severe artic-

ation group. The normal group was much higher than either of 

''ibid. ^Ibid. 3it,id. 
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the other two groups. This finding tends to suggest that 

the severe articulation group has more understanding of 

the spoken word than either the minimal brain dysfunction 

group or the normal group. 

The results shô /n in Table 5 indicated that all 

three groups did not perform significantly different from 

one another on the subtests of Motor-Encoding (Ao), Audi

tory-Vocal Sequencing (A7), and Visual-Motor Association 

(As). The Motor-Encoding subtest (A3) attempts to measure 

the ability of the individual to express his ideas with 

various gestures. The Visual-Motor Sequencing subtest (Aj) 

attempts to measure the ability of the individual to repro

duce correctly a sequence of symbols previously seen. The 

Visual-Motor Association subtest (As) attempts to measure 

the ability of the individual to relate and integrate mean

ingful visual symbols to his past experiences.'' It would 

appear that the subtests (A3), (A7), and (A3) may not be 

useful in differentiating among severe articulation, minimal 

brain dysfimction, and normal groups. 

The significant variance of (AxB) appeared to be a 

reflection of the high scores obtained by the control or 

normal group and the low scores obtained by the severe artic

ulation group and the low middle range scores of the minimal 

brain dysfunction group, 

1lbid, 
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On the basis of the results of this study, it 

)pears that there v̂ as a similarity between the severe 

^ticulation group performance and the minimal brain dys-

mction group performance as related to the ITPA, There 

is a significant difference between the performance of 

le severe articulation group and the performance of the 

)rmal group on the ITPA with particular attention to the 

Lsual-Decoding (A2) and Vocal-Encoding (A5) subtests, 

le first hypothesis—that the severe articulation group 

)uld perform less like the normal, control group than 

Ike the minimal brain dysfunction group on the Illinois 

3st of Psycholinguistic Abilities (ITPA)''—can be accep-

3d, The second hypothesis—that the severe articulation 

[•oup would perform less like the normal, control group 

lan like the minimal brain dysfunction group on the Wechsler 

itelljgence Scale for Children (WISC)2—must be rejected. 

''ibid. 

2Wechsler, op, cit. 
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SUMMARY AND CONCLUSIONS 

urpose 

This study was designed to investigate the use of 

;he WISC and the ITPA as possible instruments to differen-

;iate between the performances of children with severe artic-

dation, children with minimal brain dysfunction, and normal 

children. This investigation appeared important because of 

;he need for research correlating the intellectual and lin-

;uistic assets and liabilities of the child with his level 

)f articulation. 

The following hypotheses were formulated prior to 

•Jhe initiation of this study: 

1, The severe articulation group will perform less 

like the normal, control group than like the 

minimal brain dysfunction group on the Illinois 

Test of Psycholingulstic Abilities (ITPA).'' 

2. The severe articulation group will perform less 

like the normal, control group than like the 

minimal brain dysfunction group on the Wechsler 

Intelligence Scale for Children (WISC).^ 

1McCarthy and Kirk, op. cit. 

2Wechsler, op. cit. 

36 
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rocedure 

The subjects employed in this study were eight chil-

ren with minimal brain dysfunction, eight children with 

svere articulation problems, and eight normal children. The 

rPA and the WISC were given to each subject. The ITPA was 

sed for two purposes. It was used for both diagnostic and 

lassification testing. Classification testing has as its 

oal the assignment of the subject to a group, category, or 

ype. Diagnostic testing, however, has as its goal the detec-

ion of specific abilities and disabilities v/ithin the subject 

0 that an educational remedial program can be initiated based 

n these findings. The V/ISC was used primarily for the eval-

ation of the general and specific assessment of intellectual 

unctioning. 

Each subject of each group had the same test order, 

oth tests were administered in rooms that were relatively 

ree of extraneous noises and distractions. The tests were 

dministered according to a standardized procedure by either 

he examiner or other qualified personnel. The testing ses-

ions varied in length from thirty minutes to over an hour, 

spending upon the co-operation and attention of each indi-

idual subject. Each subject in each group was permitted to 

est between the subtests of each test. 

An analysis of variance was employed for the data 

n this study, with a predetermined .05 level of signifi-



cance needed i'or acceptance of the hypotheses. 

Results 

On the WISC, the F ratios of the analysis of var

iance among groups (B), between subtests. (A), and inter

actions of subtests and groups (AxB) were not significant 

at the .05 level of significance. 

On the ITPA, the F ratios of the analysis of var

iance among groups (B), between subtests (A), and interac

tions of subtests and groups (AxB) were significant at the 

.05 level of significance. 

The significance of variance of (B) and (AxB) ap

peared to be a reflection of the high scores obtained by 

the control or normal group and the low scores obtained | 

by the severe articulation group with the scores obtained i 

by the minimal brain dysfunction group ranging in the I 
• 

middle. The average subtest score for the normal group I 

was 27.^-^; the average subtest score for the minimal brain 

dysfunction group was 23,85; and the average subtest score 

for the severe articulation group was 22.19. Ihe average 

over-all subtest score was 2V,^6, The significance of var

iance obtained between subtests (A) was not clear. The first 

hypothesis can be accepted and the second rejected on the 

basis of the results obtained in this experiment. 

Conclusions 

1, It appeared that the subtests involving audi-
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'Ory-vocal tasks best discrimate the severe articulation 

roup from the other two groups, 

2. The psycholingulstic performance of children 

1th severe articulation problems appears to be more like 

hat of children with minimal brain dysfunction than like 

.ormal children. 

3. It would appear that intelligence is possibly 

.ot a significant factor in differentiating children with 

evere articulation problems from other children, 

mplications for Fiirther Research 

This study needs to be replicated V7ith a larger 

ample of subjects, additional instruments, and more rigid 
« 

ontrols. It is hoped that the study reported vrill make a ! 

ontribution to the research concerned with the differential \ 

iagnosis of children with severe articulation. : 

Perhaps a related study might be done by constructing | 

test battery involving a number of auditory-vocal taks, 

he tests could be administered to a severe articulation 

roup, a minimal brain dysfunction group, and a normal group. 
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APPENDIX A: RAW SCORES FOR THREE 
SUBJECT GROUPS ON THE WISC 

A1 

1S1 5 
1S2 6 
1S3 h 
^s^• 7 
1S5 5 
1S6 h 
187 5 
1S8 h 

2S1 10 
2S2 9 
2S3 7 
2S4- 6 
2S5 6 
2S6 8 
2S7 6 
2S8 8 

3S1 18 
3S2 10 
383 6 
3Si+ ^ 
385 1^ 
386 13 
387 7 
3S8 5 

1=Severe 

A2 

5 
7 

10 
2 
0 
6 

11 
6 

13 
8 
7 

10 
3 
7 
5 
h 

^h 
10 

8 
5 

12 
20 

6 
8 

A3 

5 
6 

2 
^ 

V 
5 
0 

10 
5 
5 
h 
5 
6 
^ 

^ 

^h 
6 
2 
3 

10 
13 
5 
6 

Â -

3 
h 
2 

^ 

5 
5 

15 
8 
6 
6 
h 
3 
if 
^ • 

18 
6 
^ 

^ • 

11 
13 
10 

6 

A5 

8 
27 

h 
18 
21 
19 

13 
25 
27 
26 
18 
16 
23 
18 

39 
25 
^7 
2h 
28 
39 
13 
22 

A r t i c u l a t i o n Group 

A6 

6 
11 

8 
10 
10 

7 
8 
8 

10 
8 

10 
10 
5 
6 
6 
8 

10 
10 

6 
6 

10 
11 
15 

8 

2=Minimal B r a i n Dysfunc t ion Group 
3=Normal Group 
A=Subtes t 
S=Subjec t 

A7 

8 
12 
h 
5 
6 

26 
17 
h 

10 
10 
2^ 
10 
5 
5 

11 
5 

26 
8 
7 

16 
26 
32 

6 
20 

A8 

6 
6 

10 
10 

6 
10 

6 
0 

8 
10 
5 
^ 

5 
3 
2 
5 

30 
12 

6 
6 

10 
33 

8 
1^ 

A9 

16 
13 
16 
17 

6 
20 
17 

9 

16 

,5 
1^ m-

6 
8 
6 

22 
25 
15 

7 
22 
21 

6 
20 

A10 

26 
37 
38 
25 
22 
hh 
36 

8 

1 -̂
31 
25 
29 
30 
35 
9 

12 

37 
28 
23 
15 
37 
k2 
17 
39 
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APPEN] DIX B : RAW SCORES.] 
1 
FOR THREE J 
m S ITPA 

SUBJECT GROUPS ON 

B1S1 
B1S2 
B1S3 
B1S1+ 
B1S5 
B1S6 
B1S7 
B1S8 

B2S1 
B2S2 
B2S3 
B2SH-
B2S5 
B2S6 
B2S7 
B2S8 

B3S1 
B3S2 
B3S3 
B3S^-
B3S5 
B3S6 
B3S7 
B3S8 

Al 

13 
8 

10 
10 
13 
12 

5 
16 

15 
16 
1^ 
21 
7 

15 
16 
17 

19 
10 
22 
12 
22 
12 
20 
20 

A2 

''7 
^h 
12 
19 
11 
15 

9 
9 

15 
15 
19 
17 
16 
13 
18 
17 

18 
12 
18 
1^ 
15 
19 
21 
18 

A3 

22 
19 
17 
27 

8 
18 
10 
15 

18 
2^-
18 
20 
15 
16 
2h 
^k 

2 5 
17 
23 
19 
18 
18 
22 
20 

A^ 

16 
13 
20 
21 
18 
12 
13 
10 

20 
20 
16 
22 
1̂ 1-
19 
22 
18 

7 
20 
2lf 
17 
2 5 
22 
23 
23 

A5 

12 
11 
11 
15 

]l 
15 

2 

11 
30 
17 
1^ 
9 

13 
10 
1^ 

12 
11 
2 ^ 

9 
2 5 
16 
28 
22 

A6 

20 
20 
15 
12 

9 

]i 
7 

20 
11 
19 
22 
23 
21 
1^ 
18 

26 
15 
21 
13 
20 
27 
21 
17 

A7 

18 
19 
19 
19 
11 
32 

't 
2? 
1^ 
23 
21 
17 
21 
31 
23 

20 
15 
27 
15 
27 
20 
2h 
30 

A8 

16 
17 
19 
20 

8 
21 

]t 
21 
19 
15 
15 
12 
21 
19 
17 

29 
25 
30 

?̂ 3^ 
31 
33 
33 

A9 

27 
17 
25 
26 
27 
21 
2h 
13 

33 
11 
23 
26 
2 5 
21 
29 
25 

29 
25 
30 

?̂ 3^ 
31 
33 
33 

B1=Severe Articulation Group 
B2=Minimal Brain Dysfunction Group 
B3=Normal Group 
A=Subtest 
S=Subject 






