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ABSTRACT 

The impetus behind this investigation was a little

understood syndrome of retarded language development known 

as developmental dysphasia. Little agreement exists with 

respect to the characterization of children classified 

dysphasic, and even less is known regarding the etiology of 

this problem. One theoretical position postulates a lag in 

the maturation of systems relevant to language acquisition. 

A second position is oriented toward specific deficits which 

impede the development of language skills in some children. 

An emerging theme ties the difficulties of dysphasic chil

dren to some type of cerebral dysfunction. 

Another issue concerns the scope of the problems of 

developmentally dysphasic children. The bulk of research in 

this area focuses on language-related measures although it 

has been suggested that the difficulties underlying develop

mental dysphasia may extend to non-language areas. The 

paucity of studies of non-language abilities of dysphasic 

children has contributed to conceptualizations of develop

mental dysphasia as exclusively a language-related problem. 

The principal aim of this investigation was to 

attempt to characterize children with developmental 

dysphasia within a neuropsychological context, evaluating 

viii 



the adequacy of current theories concerning the etiology of 

developmental dysphasia and looking at the abilities of 

dysphasic children in non-language areas. A group of 

children classified as developmentally dysphasic were com

pared with groups of normal and brain damaged children on 

measures of language (Reitan-Indiana Aphasia Screening 

Test), sensory-perceptual (Reitan-Klrlve Sensory-Perceptual 

Examination), and motor (Finger Oscillation Test and grip 

strength) abilities. A scoring procedure was designed which 

allowed for the qualitative evaluation of responses as they 

relate to the integrity of brain functions. 

Results indicated that children with cerebral damage 

perform more poorly than do control subjects on measures of 

normal language and sensory-perceptual and motor abilities, 

showing evidence of abnormalities across all areas. Chil

dren in the dysphasic group performed deficiently in the 

language area and had difficulties in the sensory-perceptual 

area. Motor performances of children in the dysphasic 

group, were substandard when compared to the motor abilities 

of normal children. These results support a theory of brain 

dysfunction as a contributing factor in the retarded 

development of language and other abilities in develop

mentally dysphasic children. 

ix 



CHAPTER 1 

INTRODUCTION 

A substantial amount of literature has been 

generated regarding retarded language development in seem

ingly normal young children. The syndrome is commonly' 

referred to as developmental dysphasia. Although numerous 

other classifications such as congenital word deafness, 

developmental speech disorder syndrome, alogia, congenital 

auditory imperception, idiopathic alalia, and idioglossia 

have been applied, reflecting the many different perspec

tives on the problem, it seems that the problem being 

addressed is the same. Benton (1964) pointed out that it 

has been all too readily accepted that "when language 

retardation occurs, it is always a part expression of a more 

pervasive disability, such as mental deficiency, hearing 

loss, generalized motor disability, or psychiatric disorder" 

(p. 51). It has since been realized that when those cases 

of language retardation, both receptive and expressive, that 

can be attributed to these more general factors are 

excluded, there remains a group of children who do not 

acquire normal language skills and in whom no immediately 

apparent reason can be found (Benton 1964; Ingram 1974; 

Eisenson 1972; Rourke 1975). These children are said to 

have a primary language disorder, a diagnosis which reflects 

1 
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the apparent lack of sufficient sensory or cognitive impair

ment which might account for their language delays (Ludlow 

1980). Thus the diagnosis of developmental dysphasia has 

been primarily diagnosis by exclusion. While questionable, 

this practice has served as a preliminary step toward 

delineating the developmental syndrome. Diagnosis. by 

exc1 usion fail s to e1 ucida te the etiological, therapeutic, 

or prognostic considerations, but with a population thus 

defined, investigators have turned toward these issues. 

A recurring source of confusion with respect to 

developmental dysphasia is observations (Menyuck 1978; 

Benton 1964, 1978; Rapid & Wilson 1978; Ingram 1972) that 

children classified as such present an array of difficulties 

with respect to language skills, and are often as different 

from one another as they are from children with normal 

language development. As a result, definitions of develop

mental dysphasia vary in breadth and depth regarding the 

manifestations of language difficulties to be considered. 

Some definitions found in the literature are very general, 

such as failure to learn to speak (Ta11al and Piercy 1973) 

and failure of the normal growth of language functions 

(Benton 1964). Other definitions are quite specific, for 

example, deficits at the level of receiving, processing, 

and/or expressing language (Rapin and Wilson 1978); retarda

tion of word sound acquisition or spoken language develop

ment, or impaired comprehension of language <Ingram 1972); 
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and the inability to attach meaning to printed or written 

verbal material (Critchley 1959). It is important to 

realize that the way in which delayed language processes 

have been conceived often reflects the authors' own assump

tions and orientation regarding language behavior as well as 

the scope of his particular investigation. In spite of the 

many different terms and qualifiers that have been employed, 

what appears to be the central issue is the seemingly 

specific retardation of the development of language and 

related skills in children who appear normal in other ways. 

Language facility depends upon a number of factors including 

receptive and expressive capabilities with respect to oral, 

visual, and auditory language symbols. The observation that 

there are many permutations in the ability structures of 

developmentally dysphasic children should actually be 

expected rather than merely noted in passing. 

The individual differences with respect to language 

abilities among children classified as developmentally 

dysphasic have made it difficult to address the issue of 

underlying processes responsible for this condition. 

Language retardation with "no immediately apparent reason" 

(Benton 1964, p. 51) has been attractive bait for those 

interested in I anguage disorders. Thus linguists, psycho

linguists, psychologists, educators, and neuropsychologists 

have shown interest in this area. Although orientations and 

approaches differ among professionals with respect to 



specific underlying processes involved 

dysphasia, two major themes have emerged: 

lag hypothesis and the deficit hypothesis. 

4 

in developmental 

the developmental 

In their strict-

est forms thes~'hypotheses are contradictory (Mittler 1972). 

The developmental lag hypothesis with respect to 

developmental dysphasia posits that the delay in the 

acquisition of language skills is due to a lag in the 

development or maturation of relevant systems (Menyuck 1974; 

Birch 1962). Satz and Van Nostrand (1973) suggest a lag in 

the maturation of the cerebral cortex in general. Inherent 

in this theory is the belief that children with develop

mental dysphasia reflect normal language development but lag 

behind normal children because they are maturing at a slower 

rate (Mittler 1972; Rourke 1976), Menyuck (1964, 1974) and 

others (Lee 1966; Morehead and Ingram 1973) have attempted 

to demonstrate this lag in dysphasic children by comparing 

them with normal children on language-related variables such 

as M.M.U. (mean number of morphemes per utterance), the 

usage of lexical categories, and syntactic structures. 

Although the dysphasic children displayed deficient 

performances, as might be expected, it was not so readily 

apparent that this reflected normal speech at lower levels 

of development. There were abnormalities in the speech of 

dysphasic children which did not appear in the speech of 

normal children at any level of development studied. None

theless, the developmental lag idea is still a popular one. 
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From a therapeutic standpoint it is attractive because it 

assumes that these children who lag behind in the develop

ment of language skills will continue to move progressively 

through a normal sequence of stages and eventually catch up 

with their peers, to be "late bloomers," so to speak 

(Critchley 1959; Satz and Van Nostrand 1973; Rourke 1976). 

Although this catching up has not been demonstrated, 

Critchley (1959) offers his observation that developmental 

dyslexia is not often seen in adulthood as evidence that 

catching up does occur with respect to developmental dis

orders. This explanation is by no means adequate support 

for the "catching up" notion in spite of its attractive 

simplicity. In fact, longitudinal studies such as that of 

Trites and Fiedorowicz (1976) have reported that deficits 

did not change and that the gap between age-expected 

achievement and actual achievement "grew larger over time in 

spite of remedial help in all cases" (p. 41). Of the numer

ous studies of the neurodeve10pmenta1 lag theory, Rourke and 

Gates (1981) point out that support for this model has been 

limited to fairly simple, early emerging visual-spatial, 

visual-motor, verbal-expressive, and verbal-encoding abili

ties. Thus the developmental lag theory, viewed simply, 

does not provide an adequate explanation for the existence 

or persistence of language-related deficits in children. 

Opponents of the developmental lag hypothesis empha

size the probability of specific deficits underlying the 
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improper development of language skills in some children. 

Specific processes investigated vary in accordance with the 

orientation of the investigator, but in general it is 

believed that deficits in higher level functions which con

tribute to the assimilation of language stimuli account for 

the observed delays in development. It has been suggested 

(Eisenson 1972) that dysphasic children exhibit sequencing 

difficulties with respect to both auditory and visual 

stimuli. Ta11a1 and Piercy (1973) have found that auditory 

processing of even non1inguistic material presents 

difficulty for dysphasic children. Levy and Menyuck (1975) 

have uncovered difficulties in dealing with tasks involving 

visual-motor memory. In a recent review of the literature, 

Menyuck (1978) offers the postulate that dysphasic children 

present impairment in their ability to identify essential 

characteristics of categories regarding both speech and non

speech materials, and have problems in recalling relation

ships between categories. Still others point toward 

specific impairment of rhythmic abilities (Kracke 1975), 

impairment of the auditory storage system (Eisenson 1968), 

and specific linguistic system impairment (Cromer 1975). 

Ross (1980) feels that the common factor among children with 

problems in learning areas is an inability to sustain selec

tive attention so that, whatever the specific complaint, 

upon close examination there will be found an underlying 

difficulty in.employing selective attention. In evaluating 
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theories concerning specific disabilities in dysphasic 

children, one must consider whether the described disabili

ties are a primary caU3e of dysphasia, part of a more 

pervasive disability, or merely an effect of dysphasia. To 

illustrate further this pOint, note that dysphasic children 

are often compared not only to normal children, but in 

certain experiments, to deaf children. It ~s interesting 

that when experimentation shows the deaf children to perform 

more poorly than normal children in temporal sequencing, for 

example (Olson 1961), no one supposes tha,t their inability 

to perform a task is a cause of their deafness. A more 

comprehensive view is taken by Rourke (1975), Reitan (1964), 

and Selz and Reitan (1979a), who assert that some type of 

cerebral dysfunction may underlie the many manifestations of 

developmental dysphasia. This more general viewpoint is not 

incongruent with the theories presented above, but. suggests 

that the problem in dysphasia lies deeper than the specific 

manife sta tions. In further contrast with the developmental 

lag position, there is no necessary expectation that 

children who suffer deficits which affect language systems 

will ever catch up with their normal peers. However, the 

deficit position does allow for adaptation to and/or 

compensation for the deficits in question, possibly by 

enlisting other systems. Rourke et ale (1983) discuss 

mechanisms currently under investigation with respect to 

recovery of impaired brain functions. These mechanisms 
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include regenerative and collateral sproutin~ within the 

central nervous system, equipotentiality of the two cerebral 

hemispheres, functional substitution, and functional 

reorganization. \-lith the brain being the organ of adapta

tion, the possibility of positive adaptation to brain

related deficits is not unconscionable if the nature of such 

deficits is fully understood. 

Menyuck (1968) in her review of research results 

comparing dysphasic children with normal children discusses 

two important issues with respect to further research in 

this area. She makes the point that the difficulties under

lying the language impairment of dysphasic children relative 

to normal development may extend to nonlinguistic areas as 

well. Selz and Reitan (1979a) demonstrated this point quite 

clearly. Second, there is concern with whether children 

with developmental dysphasia show abnormalities in their 

linguistic performances or follow the same pattern of 

language development seen in normal children with only a 

delay in the rate of acquisition. Unfortunately, the design 

of many of the studies of dysphasics have precluded any 

consideration of these issues. When only linguistic 

variables are compared between dysphasic and normal 

children, results show that children with deficits in 

language skills represent a lower level of linguistic 

development. This result is no less than expected because 

of the extent to which the independent variable (dysphasia) 
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overlaps the dependent variable (linguistic development). 

While it appears that the deficits and abnormalities in 

language development of dysphasic children often go beyond 

what could be classified as an earlier stage of normal 

development, investigators as yet have not described or 

attempted to ~xplain the nature of these abnormalities. The 

probability of cerebral impairment or dysfunction is often 

discussed, but with the impression that cerebral involvement 

was turned to on a last resort, alternative hypothesis basis 

(see McCarthy and McCarthy 1969; Eisenson 1972; Clements 

1966). However, one is hardly justified in deducing a 

brain-related basis in incidences of delayed or deviant 

language development without ever having looked at dysphasic 

children in comparison with brain damaged children, as well 

as in comparison with normal children. Thus one can see 

that the studies themselves have been somewhat biased toward 

concluding that children with developmental dysphasia show 

only a lag or delay in their pattern of language development 

in relation to normal children, rather than a defective 

pattern typical of brain damaged children. 

It was the purpose of this investigation to attempt 

to add to knowledge with respect to the nature of the 

deficits seen in children with developmental dysphasia 

relative to the abilities and disabilities of both normal 

and brain damaged children. This could be achieved only by 

effecting comparisons between groups of normal, dysphasic, 
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and brain damaged children on measures related to both 

language and non-language areas, which have been demon

strated to be sensitive to the integrity of brain-related 

functions in children. A battery of tests covering a wide 

range of abilities has been developed and validated for use 

with children (Reed, Reitan and KIDve 1965; Boll 1974). 

An adequate assessment of language behavior must 

include demonstrations of both receptive and expressive 

abilities as well as the many modes of language behavior 

such as understanding spoken language, speaking, reading, 

and writing. Selz and Reitan (1979b) observed that the 

Reitan-Indiana Aphasia Screening Test, in combination with 

several other neuropsychological measures, contributed to a 

system by which normal, learning disabled, and brain damaged 

children could be differentially classified with 73.3 

percent accuracy. While it was found that both learning 

disabled and brain damaged children showed evidence of many 

more language-related difficulties than normal children, it 

could not be gleaned from that study· whether demonstrable 

differences in language-related difficulties existed between 

the children with learning problems and those with brain 

dysfunction. A primary goal of the present investigation 

was to examine the language-related difficulties of normal, 

dysphasic, and brain injured children in more detail, 

looking at language facility as a whole as well as the 
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various subgroups of language abilities such as reading, 

writing, and spelling. 

A second aim of this study was to attempt to charac

terize the abilities of dysphasic children relative to 

normal and brain damaged chiildren in areas that fall out

side the boundary of language skills. Just as assessment of 

language-related functions must be comprehensive enough to 

include its many subgroups, an assessment of non-language 

areas must exclude measures that rely on language in any 

significant way. Two areas of non-language abilities that 

could meet such a criterion were pure motor abilities and 

perception of simple stimuli through the senses. Measure

ments of these types are well established within the field 

of neuropsychology as having clinical utility (Boll 1974). 

The specific hypotheses under investigation in this 

study are 'related to the adequacy of current theories with 

respect to the underlying problem contributing to develop

mental dysphasia, the neurodevelopmental lag theory, and the 

specific brain-related deficit theory. It was the conten

tion of the author that comparisons of children with 

developmental dysphasia with children with known brain 

damage and normal children would show evidence of cerebral 

impairment in dysphasic children not unlike the impairment 

seen in children with demonstrated brain damage. Further, 

the impairment of brain-related functions in children 

diagnosed as developmentally dysphasic would extend beyond 



12 

language-related abilities alone. No specific hypotheses 

concerning the types of language-related deficits that would 

be most prominent in either dysphasic or brain damaged 

children was made, but it was noted that problems in reading 

have been the most recognized in the literature in this area 

(Critchley 1964; Rourke 1976; Satz and Van Nostrand 1973; 

Trites and Fiedorowicz 1976). 



CHAPTER 2 

METHODS 

Subjects 

Three groups of children aged 9 to 14 were composed 

from data available in Dr~ Ralph Reitan's case files. Care 

was taken to make the groups comparable with respect to age 

and size. Comparability of gender and handedness between 

groups was not sought for two reasons. First, reported 

ratios of the incidence of learning problems favor males as 

much as six to one over females (Ross 1980). Second, there 

was the consideration of pathological left-handedness (Satz 

1972, 1973). A disproportionate percentage of children with 

brain dysfunction may be left handed as a compensatory 

response to early damage to the left hemisphere, even if the 

damage was subtle. While this consideration was more 

specifically in reference to the group with demonstrated 

brain damage, an argument could be made that it would apply 

equally to the children with developmental dysphasia, as 

etiology of this syndrome is a debated issue. Therefore, if 

the groups had been matched for gender and handedness, the 

result could have been a misrepresentation of the population 

in question. 

The control group was composed of volunteers from 

two Midwestern school systems, 10 children from a suburban 

13 



14 

school and 15 from a small town school. All of the children 

in the control group were functioning normally without 

special academic problems or complaints. No effort was made 

to select only those students doing exceptional work or to 

restrict from membership students not performing ideally. 

The criterion was that no subject included in this group 

have documented learning problems. Also, no child in the 

control group had evidence of brain dysfunction or a history 

indicative of brain impairment. There were 15 boys and 10 

girls in this group. Three children in the group were left 

handed. The mean age or the group was 138.16 months (S.D. = 

13.08). 

Subjects for the second group, hereafter referred to 

as the group with developmental dysphasia or DD, came from a 

pool of subjects referred for neuropsychological evaluation 

primarily on the basis of deficient school-related perform

ance. Nine of these children attended city schools, four 

attended suburban schools, and twelve were enrolled in small 

town schools. Significant academic deficits were seen in 

all the children included in this group. Four children had 

been held back one year in school, one child had repeated 

iwo years, and another child had repeated three grades. 

Wide Range Achievement Test (WRAT) scores showed that 22 of 

the children in this group were a year or more behind their 

grade level in reading and/or spelling. The three children 

who did not show deficiencies in terms of their WRAT 
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performances were from professional families and had well 

documented evidence of learning problems. All the children 

with developmental dysphasia obtained a Full Scale IQ of 80 

or greater. The mean age of the 19 boys and 6 girls in this 

group was 134.88 months (S.D. = 14.79). Five children in 

this group were left handed. 

The third group was called the brain damaged or BD 

group, and included only those children in whom a thorough 

neurological examination had uncovered definitive evidence 

of structural brain damage or clinically significant 

biological brain disorder. Subjects were selected for 

inclusion into this group solely on the basis of neurologi

cal evidence without reference to neuropsychological 

findings or academic performance. No attempt was made to 

select children for this group according to location, type, 

or severity of cerebral damage. Thus the BD group included 

children with a range of brain damage from relatively mild 

to more severe. The composition of the group with regard to 

lesion type was as follows: closed head injury, two; open 

head injury, four; birth injury with intracranial bleeding, 

three; arteriovenous malformation, three; encephalitis, two; 

cerebral palsy, two; intracranial tumor, two; fibrous 

dysplasia of the right sphenoid ridge, one; left infantile 

hemiplegia, one; cerebral abscess, one; major motor 

seizures, three; and minor motor seizures, one. Nine of the 

children in this group were enrolled in city schools, seven 



16 

in suburban schools, and nine attended small town schools. 

There were 15 boys and 10 girls in this groups. There were 

six left-handed children in this group. 

133.8 months (S.D. = 17.31). 

The mean age was 

Dependent Measures 

Subjects were administered the Reitan-Indiana 

Aphasia Screening Test (Wheeler and Reitan 1962), the 

Reitan-Klove Sensory-Perceptual Examination (Reitan 1969), 

the Finger Oscillation Test of the Halstead Neuropsychologi

cal Test Battery for Children (Reitan 1969), and a measure 

of grip strength. These procedures were administered by 

trained technicians who had no knowledge with respect to 

group classification of individual subjects prior to 

testing. These tests were grouped in this study according 

to the nature of the performance required. 

Language Measures 

The ~eitan-Indiana Aphasia Screening Test represents 

Reitan'R modification of the Halstead-Wepman Aphasia Screen

ing Test (Halstead and Wepman 1949). The test provides a 

survey of possible aphasic and related deficits. During the 

course of the examination, the subject is required to name 

common objects, spell simple words, identify numbers and 

enunciate, understand write, calculate, 

identify body parts, 

letters, read, 

spoken language, 

right and left, 

differentiate between 

and copy simple shapes. The test is 
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composed of 32 individual items, although additional mathe-

matica1 computations are given if the subject has difficulty 
. 

with standard items and additional copies of the drawings 

are often requested by the examiner in an attempt to elicit 

the subject's best performance. The performance of a 

subject is judged in terms of specific deficits in 

performance, with attention paid to the receptive and 

expressive requirements of the various items. Since all of 

the items are of a simple nature, errors are not expected of 

the normal adult subject. However, it is not unusual for 

normal children, because of differences in developmental 

level and educational experiences, to show evidence of'minor 

difficulties on some items. A more complete description of 

the test items and the range of responses elicited from 

children can be found in Appendix A. 

Sensory-Perceptual Measures 

The Reitan-K16ve Sensory-Perceptual Examination is 

composed of several measures designed to assess the adequacy 

of sensory-perceptual abilities on the two sides of the 

body. The first three procedures attempt to determine the 

accuracy with which the subject can perceive bilateral 

simultaneous sensory stimulation after it has been deter-

mined that perception of unilateral stimulation on each side 

is essentially intact. Standard procedure calls for as 

minimal a stimulus as is necessary to achieve consistently 
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correct responses to unilateral stimulation. This procedure 

was applied to the tactile, auditory, and visual sensory 

modalities in separate tests. During actual testing, uni

lateral stimulation is interspersed with bilateral simul

taneous stimulation; any failures to report stimulation when 

both sides of the body were stimulated were recorded as 

errors on the side not reported. There were four trials of 

bilateral stimulation for each combination inv 7stigated. 

Tactile stimulation, produced by a light touch of the 

examiner's finger, included hand-hand as well as contra

lateral face-hand combinations. Testing for auditory 

imperception made use of an auditory stimul us, produced by 

rubbing the thumb and a finger together next to the 

subject's ears. The visual examination required the subject 

and the examiner to sit facing each other. The subject 

focused on the examiner's nose while the examiner executed 

discrete movements of his fingers at the periphery of the 

subject's upper, middle, and lower fields of vision. 

The Tactile Finger Recognition portion of the 

Sensory-Pe~ceptual Examination tests the ability of the 

subject to identify individual fingers on each hand follow

ing tactile stimulation of each finger. This test, as with 

others involving tactile stimulation, is given without the 

subject's use of vision for identification. Trials for each 

finger were presented in a random sequence with no adjacent 

fingers touched on consecutive trials. Four trials were 
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given for each finger, yielding a total of 20 trials for 

each hand. The number of erroneous r.eports was recorded. 

The Fingertip Number Writing Perception Test 

requires the subject to perceive and r~port numbers written 

on the fingertips of each hand. The numbers are written in 

a standard sequence. There were four trials for each 

finger. The numbers are formed in a standard manner with an 

adjustment made if the subject normally forms numbers in a 

different manner. Again, the number of errors of identifi

cation for each hand was recorded. 

Data from the Tactile Finger Recognition and Finger

tip Number Writing Perception components were also evaluated 

with respect to right-hand/1eft-hand absolute differences in 

performances. 

Motor Measures 

The Finger Oscillation Test is another component of 

the Halstead Neuropsychological Test Battery. This particu

lar test is the same in both the adult and older child 

versions of the neuropsychological test battery. The test 

is a measure of finger tapping speed, and uses a mounted 

tapper with an· automatic counter. The subject was first 

asked to tap using the index finger of his preferred hand 

(defined as the hand he normally uses to write) for five 

consecutive la-second trials. Timing started when the 

subject began his first tap. Taps occurring after the 10-

second limit were subtrac ted from the tota 1 showing on the 
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counter. Short rest periods are advisable between trials; 

standard procedure calls for at least one minute of rest 

between the third and fourth trials. Additional trials may 

be indicated when the results are too variable from one 

trial to another for a given hand. The test procedure calls 

for five consecutive trials with each hand that do not 

deviate more than five points from highest to lowest score. 

This procedure is followed in order to avoid instances in 

which a single deviant score, which may result when the 

subject's finger slips off the button or becomes extremely 

fatigued, unduly influences the total performance. A 

comparable set of measurements were obtained using the non

preferred hand. The five scores obtained for each hand were 

then averaged to obtain a single score for each hand. 

Measurements of grip strength made use of the 

Smedley Hand Dynamometer. The dynamometer was adjusted to 

the size of the subject's hands. Alternating trials were 

given for the preferred and nonpreferred hands for a total 

of two trials for each hand. An average for each hand was 

then calculated. 

When evaluating motor performances from a neuro

psychological perspective, one is chiefly.interested in the 

comparison of the performances on the two sides of the body, 

although the number of taps obtained by the preferred hand 

is of interest neuropsychologically, as this measure has 

demonstrated validity with respect to the differentiation of 
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normal and brain damaged children (Boll 1974). In this 

study, the number of taps obtained by the preferred hand as 

well as the preferred/nonpreferred hand differences in 

tapping and grip strength were evaluated. 

Scoring 

For the purpose of this study, a scoring method was 

devised based on the intuitive clinical judgments the 

experienced examiner makes when evaluating performances on 

the aphasia screening test, and on the system of rules 

devised by Se1z and Reitan (1979b). The scoring method 

involved a three-step process. In general, each item or 

test score was evaluated in terms of a normal versus an 

abnormal performance dichotomy. The rationale behind the 

use of a dichotomous separation of performances into normal 

and abnormal categories was to supply a qualitative aspect 

to the evaluation of these data and to remove them from a 

simple level of performance continuum which merely puts 

performance in a best-to-worst order and makes differentia

tion between normal and abnormal performances rather 

arbitrary. After a decision was made concerning the 

normalcy of the performance, it was scored with respect to 

the adequacy of the response if it was judged normal, or 

with respect to the severity of the problem if it was judged 

abnormal. The separa te 1 y summed sc ore s for normal and 

abnormal performances yielded a total normal score and a 
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total abnormal score for each subject in each of the areas 

of interest in this study. The third step in the scoring 

process involved grouping items of the aphasia test 

considered to tap the same abilities in order to obtain 

separate component scores for the different aphasic symptoms 

revealed in the test. ·For example, the subject was asked on 

four occasions to copy figures on a piece of paper. These 

four items were grouped together for the purpose of deriving 

a drawing ability score. Each subject obtained a normal and 

an abnormal score for each of 12 different component 

abilities. Component scores within the sensory-perceptual, 

and motor areas were obtained by breaking the summary scores 

into their constituent parts. As the item-by-item scoring 

of the aphasia test is quite involved, an appendix has been 

devoted to a complete description of the scoring procedure 

along with examples of obtained responses in the five 

response-point categories (see Appendix A). 

Evaluation of sensory-perceptual performances made 

use of the rules system of Selz and Reitan (1979b). For the 

most part, normal performance is equated with perfect 

performance. However, the rules system takes into account 

the fact that normal children tend to make more errors than 

do adults. The specific response-point breakdown for 

sensory-perceptual measures was as follows: 

Normal performance, 2 points - no errors of im

perception of tactile, auditory, or visual 



stimuli; no errors in finger recognition; no 

errors in fingertip number identification; no 

difference between hands in finger recognition; 

and likewise for fingertip number identifica

tion. 

Normal performance, 1 point - 1 error of im

perception; fewer than 4 errors of finger 

recognition; fewer than 8 errors of fingertip 

number identification; a difference between 

hands of 1 for finger recognition and of 1 or 2 

for fingertip number identification. 

Abnormal performance, 1 point - 2 errors of im

perception; 4 or 5 errors of finger recogni

tion; 8 to 10 errors of fingertip number iden

tification; a hands difference of 2 for finger 

recognition and of 3 or 4 for fingertip number 

identification. 

Abnormal performan~2 poin'cs - 3 or more 

errors of imperception; 6 to 8 errors of finger 

recognition; 11 to 14 errors of fingert~p num

ber identification; a hands difference of 3 for 

finger recognition and of 5 or 6 for fingertip 

number identification. 

Abnormal performance, 3 points - inability to 

perceive any bilateral stimulation; 9 or more 

errors of finger recognition; 15 or more errors 

23 



of fingertip number identification; a differ

ence between hands of 4 or more for finger 

recognition and of 7 or more for fingertip 

number identification hands difference. 

24 

Scoring of motor performances also followed scaling 

criteria laid out by Selz and· Reitan (1979b). Tapping speed 

of the preferred hand was evaluated using 34 taps as the 

criterion for normal performance. The normal tapping speed 

score was derived by assigning one point for every tap over 

34, inclusive. In a similar manner, the abnormal tapping 

speed scor~ comes from an assignment of points equal to the 

difference between the obtained score and the criterion. 

With respect to right-left differences in tapping speed and 

grip strength, a 10 percent decrement in performance is 

expected of the nonpreferred hand relative to that of the 

preferred hand. The first step in the evaluation of these 

performance differences involved calculating the percentage 

by which the performance of the nonpreferred hand deviated 

from that of the preferred hand. According to the Selz and 

Reitan (1979b) rules, differences ranging from 4 to 16 

percent (or + 6 percent) are normal performance differences 

in tapping speed, while differences between 0 and 20 percent 

(or ~ 10 percent) are considered normal for grip strength. 

Thus performance differences were judged normal or abnormal 

according to these criteria. Hhen the performance differ

ence was judged normal, a point was awarded to the normal 
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side of the normal/abnormal dichotomous tally for motor 

performances. An abnormal performance led to the assignment 

of one point for tapping differences of +7 to 15 percent and 

grip strength differences of +10 to 16 percent; two points 

for tapping differences of +16 to 25 percent and grip 

dif£erences of +17 to 22 percent; three points for differ

ences in tapping speed of ±26 percent or more and +23 per

cent or more in grip strength differences. 

Data Analysis 

Due to the simple nature of the tasks involved in 

the derivation of the summary scores within the language, 

sensory-perceptual, and motor areas, the theoretical con

ceptualization of the distribution of both normal and 

abnormal performance scores across these three areas 

deviates seriously from a normal distribution. To illus

trate, for all tasks the expected normal performance is 

perfect performance, no imperception, no errors, or the 

expected 10 percent motor decrement from preferred to non-

preferred hand performance. Thus the performances of con-

trol children would be expected to accumulate not in the 

middle of the score range as in a normal distribution, but 

rather at the high end for normal performances and at the 

low end for abnormal performances. That this indeed 

occurred can be seen quite clearly in Figures 1, 2, and 3. 
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With respect to normal performances, higher scores were 

normal performances, higher scores were representative of 

better performances while the opposite is true of abnormal 

performances, where lower scores represent better 

performances. Where the other two groups fell in the 

distribution relative to normal control children was of 

primary interest with respect to analyzing the results 

obtained using the scoring procedure developed in this 

study. 

Given skewed data, there are two common avenues to 

follow in properly analyzing the distributions statis

tically. One involves a transformation of raw scores in an 

attempt to "normalize" the distribution and equalize the 

variances in order to justify the use of parametric statis

tical procedures. Several transformations are available, 

such as the square root, logarithmic, or rec iprocal trans

formations, with formulae for choosing the transformation 

appropriate for the given data set (Kirk 1984). Intuitively 

this procedure would seem inappropriate in that a skewed 

distribution was the predicted population distribution and 

did not arise from lack of precision in measurement of an 

otherwise normal distribution of scores. Changing the shape 

of the given distribution merely for the ease of using 

standard statistical procedure did not seem wise. In 

general, standard parametric tests are robust with respect 

to departures from normality and heterogeneity of variance, 



30 

and it is common practice in the behavioral sciences to use 

the more powerful parametric tests even when the assumptions 

are only approximately fulfilled. However, in the case at 

hand it was felt that the assumptions associated with the 

classical parametric procedures not only could not be met 

but, conceptually, were not even tenable. The other 

approach to skewed data employs nonparametric or distribu

tion-free methods, which do not depend upon a knowledge of 

the population distributions or associated parameters. 

These procedures compare distributions, irrespective of 

shape, rather than parameters of distributions (Kirk 1968). 

Nonparametric procedures analogous to the one-way analysis 
'; 

of variance have been developed and have gained a fair 

amount of respect (Marascuilo and McSweeney 1977). The 

Kruskal-Wallis one-way analysis of variance by ranks 

(Kruskal and Wallis 1952) is an extension of the Mann-

Whitney U test for two independent samples (Mann and Whitney 

1947), It tests the hypothesis that ~ independent samples 

were drawn from ~ identically distributed populations. The 

te st sta ti stic !!. has a sampl ing distribution tha t approx i-

mates the chi-square distribution with v = k - 1 degrees of 

freedom. The Kruskal-Wallis test is based on a substitution 

of ranks for the pooled raw scores. Ties are assigned the 

average rank for that set of scores and the corrected 

statistic H* is then used. The asymptotic relative effi-

ciency of the Kruskal-Wal1is test relative to its parametric 
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analog, the F test, is always at least 0.86, regardless of 

the population distribution that is sampled. When the 

population in question does satisfy the assumptions of 

normality and common variance, the asymptotic relative 

efficiency of the Kruskal-Wallis test relative to its para

metric alternative is 0.955 (Maracuilo and McSweeney 1977). 

Thus nonparametric procedures would enable examination of 

differences between groups with efficiency and without 

abandonment of theory. 

A series of Kruskal-Wallis analyses of variance were 

conducted. In each instance, raw scores were pooled across 

groups for the measure under examination and ranked from 1 

(for the 10'dest score) to 75 (for the highest score). When 

the hypothesis of identical probability distributions was 

rejected, post hoc comparison procedures were employed. 

Simultaneous post hoc confidence intervals for the pairwise 

comparisons of mean ranks were calculated and the signifi

cant differences between the groups themselves were 

uncovered. Graphic representation of the distributions of 

ranks and the mean ranks across groups for the six measures 

can be found in Appendix B. 

For ease of visual inspection and comparisons be

tween measures, measures were subjected to a z-score trans

formation of raw scores. The shapes of distributions were 

in no way altered by this transformation; rather, distribu

tions with vastly different scales were converted to the 
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same scale for the purpose of illustration and discussion. 

Points earned for abnormal performances on language 

component abilities were weighted with respect to the judged 

significance of impaired or deficient performance of a 

particular task for chilrden in the 9 to 14-year-old age 

range <Selz and Reitan 1979b). A weight factor of one was 

applied to points earned in component areas which were 

representative of types of deficits that are not of great 

significance with respect to the overall biological status 

of the brain. This included spelling ability and right-left 

orientation. Tasks such as drawing, writing, reading, 

articulation, and calculation, whose associated deficits are 

more serious and which definitely contribute to an impres

sion of brain dysfunction, had a weighting factor of two 

applied to their scores. A weighting factor of three was 

reserved for tasks such as naming, auditory-verbal compre

hension, visual number and letter recognition, and body 

parts identification. These tasks are considered relatively 

easy or overlearned for chilrden between the ages of 9 and 

14 years; thus, deficits in these areas almost certainly 

imply the presence of brain dysfunction. 

In a practical setting one does not usually find 

matched groups of children among which to make performance 

comparisons. In an effort to provide clinically useful 

information with possible implications for classification of 

individual children on the basis of neuropsychological data, 
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the differences between normal and abnormal performance 

scores within each of the assessed areas w~re calculated for 

each child. The difference value which maximally separated 

control group children from brain damaged children was 

selected as a cutoff point. A separate cutoff score for 

each of the language, sensory-perceptual, and motor areas 

was derived. These cutoffs were then applied to the 

difference scores of the children in the dysphasic group, 

and the pattern of performances across the language, 

sensory-perceptual, and motor areas relative to the cutoffs 

was examined. 



CHAPTER 3 

RESULTS 

Results of a series of one-way analyses of variance 

(ANOVA) of five variables relating to the characteristics of 

the three groups are presented in Table 1. The ages of 

children within any group did not differ significantly from 

those of children in the other two groups. The groups did 

differ significantly with respect to Full Scale IQ (I = 

16.08, p < .01). Group comparisons using !-tests s1:owed 

that each group was statistically distinguishable from the 

other two groups, with the dysphasic group occupying an 

intermediate position between the control and brain damaged 

groups. On the two measures of academic achievement, WRAT

Reading and WRAT-Spelling, both the dysphasic and brain 

damaged groups performed at levels significantly lower than 

their normal peers (F = 10.88, P < .01; I = 11, P < .01). 

In regard to the number of grades of schooling completed at 

the time of assessment, the control group differed only from 

the group of children with developmental dysphasia with a 

probability of less than .05 that this difference was due to 

chance variation. 

The Kruskal-Wallis analyses of variance performed on 

the normal and abnormal performance scores of language, 

sensory-perceptual, and motor measures yielded the resuJ. ts 

3~ 



Table 1. Means, Standard Deviations, F Ratios, and Results of tlultiple Com
parisons of Age, Full Scale IQ, Wide Range Achievement Test Reading 
and Spelling, and Grades of Schooling Completed for Control, Devel
opmentally Dysphasic (DD), and Brain Damaged (BD) Groups. 

Control DO BD F .e Comparisons8 

AGE 
Mean 138.16 134.88 133.80 • 56 ns 
S.D. 13.08 14.79 17.31 

FULL SCALE IQb 
Mean 110.04 95.64 85.96 16.08 • 01 C/DD/BD 
S.D. 10.92 10.83 21.17 

WRAT-R 
Mean 6.64 4.37 4.43 10.88 .01 C/DD+BD 
S.D. 2.02 2.37 2.14 

WRAT-S 
Mean 5.86 3.46 3.80 11.34 .01 C/DD+BD 
S.D. l. 71 l. 99 l. 95 

SCHOOLING 
Mean 4.88 3. 92 4.08 3.77 .05 C/DD 
S.D. 1.05 1.46 1.41 

at-test comparisons; I indicates which groups differed significantly from others. 
bapproximately half of the children in each group had been administered the Wechsler-
Bellevue and half the Wechsler Intelligence Scale for Children; t-test comparison scores 
for the two tests in the three groups did not show a significant difference and the W-B 
and WISC scores were pooled within groups. 

w 
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Table 2. All of the six measures of neuro-

performance showed statistically significant 

effects due to group membership, with a probability of error 

of .025 or less. Transformation of raw score means to z

score means is presented in Table 3. In separate figures 

(Figures 4, 5, and 6), ~-score means for normal and abnormal 

performances in the three areas of interest are represented 

graphiea11y. Th~ control group was found to differ signifi

cant1y from one or both of the other two groups on all 

measures. No differences in overall normal or abnormal 

language performance was seen between the dysphasic and the 

brain damaged groups (see Figure 4). Hith respect to 

sensory-perceptual performances, the control group performed 

significantly better than the brain damaged group in both 

normal (!!.* = 8.43, p < .025) and abnormal (H* = 11.89, P < 

.005) performances. The dysphasic group occupied an inter-

mediate position relative to the control and brain damaged 

groups, but differed from neither group in a statistically 

significant way (see Figure 5). On measures of motor 

performance, the group with known brain damage performed 

more poorly in both normal and abnormal performances than 

did the control and dysphasic groups. However, as Figure 6 

ill us t rat e s, t he d y s ph a sic. g r 0 up 0 c cup i e d a po sit ion v e r y 

close to the control group with respect to abnormality in 

motor performance but fell short of being identical to the 

control group in terms of normal motor performance. 



Table 2. Results of the Kruskal-Wallis One-Way Analyses of Variance by Ranks 
and Post Hoc Multiple Comparisons of Six Measures of Performance 
Control, Developmentally Dysphasic (DD) , and Brain Damaged (BD) 
Children. 

Raw Score Mean Rank Score Mean Group 
Measure C DD BD C DD BD H* ~ Comparisons 

Language 

Normal 57.00 44.16 43.84 56.38 28.54 29.08 . 26.08 .001 C/DD+BD 

Abnormal 4.72 15.24 15.48 18.86 50.32 44.82 29.15 .001 C/DD+BD 

Sensory-
Perceptual 

Normal 6.92 6.08 4.64 46.50 39.28 28.22 8.43 .025 C/BD 

Abnormal l. 44 2.72 4.72 27.08 38.62 48.30 11.89 .005 C/BD 

Motor 

Normal 6.32 4.56 1.72 49.16 42.56 22.28 20.36 .001 C+DD/BD 

Abnormal 1.92 2.04 8.12 29.28 3l. 46 53.26 18.32 .001 C+DD/BD 

a I separates groups that differed from one another statistically 

LV 
........ 
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Table ~ Raw Score and ~-Score Transformed Group Means of oJ • 

Normal and Abnormal Performances on Neuropsycho-
logical Measures. 

Group 

Developmental Brain 
Measure Control Dysphasia Damage 

Mean Z-score Mean Z-score Mean Z-score 

Language 

Normal 57.00 0.81 44.16 -0.39 43.84 -0.42 

Abnormal 4.72 -0.67 15.24 0.32 15.48 0.35 

Sensory-
Perceptual 

Normal 6.92 0.39 6.08 0.08 4.64 -0.46 

Abnormal 1.44 -0.47 2.72 -0.08 4.72 0.54 

Motor 

Normal 6.32 0.51 4.56 0.09 1.72 -0.60 

Abnormal 1. 92 -0.36 2.04 -0.34 8.12 0.69 
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The adeguacy of performance within each group rela

tive to the performance of the entire sample on the six 

measures can be examined by noting the percentage of each 

group whose performance on each measure exceeds the combined 

median for all subjects on each measure (see Table 4). At 

least 68 percent or about two thirds of the control group 

exceeded the combined median on all measures. The dysphasic 

and brain damaged groups had comparable percentages of 

children (32 percent) exceeding the combined median on the 

normal language measure, while only 28 percent of the 

dysphasic group exceeded the combined median compared to 40 

percent of the brain damaged group and 88 percent of the 

control group in abnormal language performance. Roughly 50 

percent of the dysphasic group exceeded the combined median 

on the four remaining measures of sensory-perceptual and 

motor performances, while never more than 36 percent of the 

brain damaged group exceeded the combined median on these 

same measures. 

Table 5 shows the breakdown of summary scores for 

abnormal language, sensory-perceptual, and motor perform

ances into their components. Twelve components relate to 

the language area, five to the sensory-perceptual area, and 

three to the motor area. There were five component areas in 

which more than 50 percent of the combined sample showed 

evidence of abnormality in performance. From highest to 

lowest percentage, these areas were Constructional Dyspraxia 
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Table 4. Percent of Each Group Exceed ing* the Combined 
Median Normal and Abnormal Performances on 
Measures of Neuropsychological Abilities. 

Group 

Combined Developmental Brain 
Measure Median Control Dysphasia Damage 

Language 

Normal 49.6 88 32 32 

Abnormal 9.2 88 28 40 

Sensory-
Perceptual 

Normal 5.9 76 60 36 

Abnormal 2.1 76 48 36 

Motor 

Normal 2.5 68 56 24 

Abnormal 2.1 72 64 28 

* exceeding in terms of performance higher than the median -
for normal performances, lower than the median for abnormal 
performances 



Table 5. Number of Children, Percentage of All Subjects, and Total Number 
of Points Amassed by Children in Each Group Exhibiting Specific 
Symptoms of Abnormality in Language, Sensory-Perceptual, and Motor 
Performances. 

Group Combined 

Symptom C DD BD 

N \ Pts N \ Pts N , Pts N \ Pts 

Language 
Dysnomia 3 4 -4 10 13 14 9 12 23 22 29 n 
Spelling Dyspraxia 11 15 26 21 28 78 20 26 83 52 69 187 
Dysgraphia 4 5 6 16 21 34 15 20 45 35 46 85 
Dyslexia 3 4 5 19 25 74 14 19 54 36 48 133 
Central Dysarthria 6 8 7 18 24 39 13 17 24 37 49 70 
Dysca1culia 5 7 6 20 28 42 16 21 39 n 56 87 
Auditory Verbal Dysgnosia 1 1 1 0 0 0 6 8 9 7 9 10 
Visual Number Dysgnosia 1 1 2 3 4 5 7 10 10 11 15 17 
Visual Letter Dysgnosia 1 - 1 1 4 5 5 4 5 6 9 11 12 
Right-Left Confusion 7 10 8 12 16 24 7 10 12 26 36 44 
Body Confusion 0 0 0 0 0 0 2 3 3 2 3 3 
Constructional Dyspraxia 23 31 53 25 33 66 22 29 75 70 93 194 

Sensory-Perceptual 
Sensory Imperception 2 3 3 8 11 14 9 12 18 19 26 35 
Finger Dysgnosia 5 7 11 12 -16 26 16 21 36 33 44 73 

Hands Comparisona 5 7 11 3 4 4 B 11 15 16 22 26 
Fingertip Number Writing 8 11 14 11 15 21 14 28 32 33 54 67 

Hands Comparisona 1 1 1 2 3 3 1 10 17 10 14 21 

Hotor 
Finger Tapping Pref. Hand 8 11 26 1 10 23 18 24 122 33 45 171 

Hands Comparisona 10 13 11 15 20 18 21 28 37 46 61 66 
Grip Strength 

Hands Comparisona 5 7 11 5 7 10 16 21 44 26 35 65 

aComparison is made between performances with the preferred and nonpreferred hands. .j::--

.j::--
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(93%), Spelling Dyspraxia (69%), Finger Tapping Hand Com

parison (61%), Dysca1cu1ia (56%), and Fingertip Number 

Writing Perception (54%). On these measures, except Finger

tip Number Writing, more than half of both the brain damaged 

and dysphasic groups showed evidence of abnormality in their 

performances while, with the exception of Constructional 

Dyspraxia, less than half of the control group showed evi-

dence of abnormal ity. Looking at components on which less 

than 20 percent of the sample showed abnormality in 

performance, one finds that the majority of these children 

belonged to the brain damaged group. The components which 

had low percentages of incidence were Visual Number Dys-

gnosia (15%), Fingertip Number Writing Hands Comparison 

(14%), Visual Letter Dysgnosia (11%) , Auditory Verbal 

Dysgnosia (9%) , and Body Confusion (3% ). There was only one 

child from the control group in each of four of the above 

component categories, and none showe'd evidence of Body 

Con fusion. The number s 0 f chi 1 d ren in the dys pha sic group 

showing evidence of the above-listed problems were also low, 

less than five in three instances and none showing Auditory 

Verbal Dysgnosia or Body Confusion. Of the remaining ten 

components, there were five in which more children from the 

dysphasic group than from either control or brain damaged 

group showed evidence of significant abnormalities in their 

performances. These included Dyslexia (19 DDs, 14 BDs, 3 

control), Central Dysarthria (18 DDs, 13 BDs, 6 controls), 
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Dysgraphia (16 DDs, 15 BDs, 4 controls), Right-Left 

Confusion (12 DDs, 7 BDs, 7 controls), and Dysnomia (10 DDs, 

9 BDs, 3 controls). However~ in terms of pOints assessed 

for abnormal performances, the brain damaged group obtained 

more points. than the dysphasic group or the control group 

for signs of Dysgraphia and Dysnomia. The brain damaged 

group stood apart from the other groups in terms of both 

number and points amassed, in abnormalities in Finger 

Tapping by the preferred hand, and in Grip Strength Hands 

Comparison. Many more children in the dysphasic and brain 

damaged groups showed evidence of Finger Dysgnosia and 

Sensory Imperception than in the control group. 

The weight conversions of abnormal performance 

points on language components for the three groups of 

children are presented in Table 6. The group of children 

with developmental dysphasia showed evidence of rather out

standing difficulty in reading abilities when the weight 

factor was applied, while the importance of spelling 

problems, which were also quite common in children of the 

control group, was diminished in comparison. The dysphasic 

group surpassed the brain damaged group in terms of the 

magnitude of abnormalities in four areas, Dyslexia, Dys

calcu1ia, Central Dysarthria, and Right-Left Confusion. 

Although right-left orientation difficulties are fairly 

common among normal children, and thus were given a weight 

of one, the dysphasic group earned twice as many points as 
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Table 6. Weighted Points Earned by Chi 1dren in Each Group 
for Aphasic Symptoms. 

Symptom Wt. C DO BD 

Dysnomia 3 12 42 69 

Auditory Verbal Dysgnosia 3 3 0 27 

Visual Number Dysgnosia 3 6 15 30 

Visual Letter Dysgnosia 3 3 15 18 

Body Confusion 3 0 0 9 

Constructional Dyspraxia 2 106 132 150 

Dysgraphia 2 12 68 90 

Dyslexia 2 10 148 108 

Central Dysarthria 2 14 78 48 

Dysca1cu1ia 2 12 84 78 

Spelling Dyspraxia 1 26 78 83 

Right-Left Confusion 1 8 24 12 
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the brain damaged group and three times that of the control 

group. The brain damaged group obtained more weighted 

points than either the dysphasic or the control group in the 

five areas in which problems have the most serious implica

tions for the integrity of brain functions. The dysphasic 

group did earn 42 weighted points for Dysnomia, which was 

high in comparison to 15 points for both Visual Number. and 

Letter Dysgnosia and no points for Auditory Verbal Dysgnosia 

and Body Confusion. However, the Dysnomia score was based 

on f i v e it ems, w hi 1 e Bod Y Con f u s ion was bas ed 0 n two it ems 

and the remaining symptoms on one item each. All groups had 

weighted scores over 100 pOints for Constructional Dys

praxia. The great majority of abnormal performance points 

in this area for all of the groups represented difficulties 

in copying the Greek cross and the key. Aside from this 

score and 26 points for Spelling Dyspraxia, the control 

group had less than 15 weighted points for abnormalities in 

performances of language-related tasks. 

The cutoff scores and percentages of each group 

whose difference scores fell above and below the cutoff 

point are presented in Table 7. That a majority of the 

control group (76% overall) and a minority of the brain 

damaged group (20% overall) exceeded the cutoff points was 

mandated by the manner in which the cutoff points were 

selected. The pattern of interest was that of the dysphasic 

group in relation to the control and brain damaged groups. 



Table 7. Percent of 
and Below 
Language, 
formances. 

Difference Cutoff 

Language 

Above 

Below 

Sensory-Perceptual 

Above 

Below 

Motor 

Above 

Below 

Patterna 
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Children in Each Group Falling Above 
the Difference Score Cutoffs for 

Sensory-Perceptual, and Motor Per-

Group 

C DO BD 

50 

72 8 16 

28 92 84 

5 

76 44 20 

24 56 80 

0 

80 68 24 

20 32 76 

+++ --+ 

Percent following pattern 76 72 80 

a + means falling above cutoff, - means falling below cutoff 
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In the language area, 92 percent of the dysphasic group fell 

below the cutoff and 56 percent below that for sensory

perceptual performance, but 68 percent exceeded the cutoff 

in the motor area. Seventy-two percent of the dysphasic 

group could be characterized by a pattern of deficient 

language and sensory-perceptual performances with adequate 

motor abilities. 



CHAPTER 4 

DISCUSSION 

The results of this investigation were consistent 

with earlier research with regard to the sensitivity of 

neuropsychological measures of language, sensory-perceptual, 

and motor functions to cerebral damage in children. On all 

measures relating to the integrity of brain functions, the 

group of children with known brain damage demonstrated 

deficiencies in performance. Meanwhile, the children in the 

control groups performed within expected limits for normal 

children in this age range. Few children from the control 

group made errors beyond what migh~ be explained in terms of 

inexperience or lack of educational exposure to relevant 

material, while children in the brain damaged group had 

quite definite abnormalities in language, sensory-perceptual, 

and motor areas. The children in the developmentally 

dysphasic group presented a mixed pattern of neuropsycho

logical performances, showing evidence of rather serious 

deficits in language-related behavior, moderate difficulty 

in sensory-perceptual abilities, and little difficulty in 

pur e mot 0 r a b iIi tie s . Th ere suI t sin the 1 an g u age and 

sensory-perceptual areas lend strong support to the theory 

that developmentally dysphasic children suffer from cerebral 

dysfunction not unlike that seen consequent to known brain 

51 
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insult. The motor abilities of the dysphasic children were 

less adequate in terms of normal performances, with little 

significant abnormality in performance. The neurodevelop

mental lag theory may have found some support here. This 

'would be consistent with the assertion by Rourke and Gates 

(1981) mentioned earl ier. 

In looking back at the characteristics of the groups 

themselves, a question may be raised as to the possibility 

that the significant differences in Full Scale IQ across the 

groups may explain the resulting differences in abilities, 

especially with respect to language abilities. The answer 

would be no, for three reasons. First, Selz and Reitan 

(1979a) demonstrated using multivariate analysis of 

covariance that when IQ was statistically controlled, neuro

psychological measures alone were capable of separating 

groups of children with brain-related impairment from con

trols. Second, the possible limitations in educational 

experience and/or exposure to various concepts were foremost 

considerations in the development of the scoring procedure 

used in this investigation. The very essence of the 

procedure was to differentiate between "normal" errors of 

inexperience and deviant performances in a qualitative 

manner. Third, although the groups did differ significantly 

in Full Scale IQ, the control and dysphasic groups had mean 

IQ scores in the normal ranges while the mean IQ for the 

bra;in damaged group fell in the dull normal range. Thus, 
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IQs were not low enough, if you will, to be considered an 

adequate explanation for the observed deficiencies in such 

basic skills as were involved in this study. 

In terms of statistical significance, it appeared 

that there was no difference between brain damaged and dys

phasic children in terms of overall level of performance of 

language-related tasks. However, the dysphasic group had 

consistently lower normal scores and consistently higher 

abnormal scores than the brain damaged group (a point made 

more clear when raw scores were converted to ranks) whose 

raw score mean was spuriously deflated by a few extreme 

scores. 

Examination of component abilities revealed that 

dysphasic children actually had more difficlllty than did 

brain damaged children in the areas of reading, calculating, 

drawing simple figures, enunciation, and right-left orienta

tion, while having very little problem with other tasks such 

as number and letter recognition, auditory verbal compre

hension, and identification of body parts, in which the 

brain damaged group did show deficits. In general, very 

basic language-related skills did not present a problem for 

dysphasic children, while higher-level language-related 

skills showed serious deficiencies. Both dysphasic and 

brain damaged groups had fairly comparable showings with 

respect to naming and writing difficulties, with the 
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performances of brain damaged children showing more serious 

deviations from normal expectations. 

In all probabiiity, the result that all groups had 

rather poor drawing skills suggestive of Constructional 

Dyspraxia reflects a shortcoming of the scoring procedure. 

It is apparent that normal children had more difficulty 

copying moderately complex figures such as B Greek cross and 

a key from a model than one might anticipate. The abnormal 

drawing scores of the dysphasic and brain damaged groups did 

not greatly exceed those of the contro1'group, but it may be 

noteworthy that their drawing difficu1 ties, when apparent, 

were not limited to the Greek cross and the key, but were 

evident in renderings of the square and the triangle as 

well. 

In the sensory-perceptual area the overall level of 

performance of the dysphasic group could not be justly 

characterized as brain damaged, but neither could it be 

called normal. Of the five component measures, children in 

the dysphasic group had difficulty with simultaneous 

bilateral sensory stimulation (with the majority of errors 

in the tactile modality), finger recognition, and recogni

tion of numbers written on the fingertips, at levels very 

close to those of the brain damaged group. The two measures 

of performance comparisons between the preferred and non

preferred hands were normal for all but a small number of 

children in the dysphasic group. 
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Performances on components of motor ability by 

children in the dysphasic group were not unlike those of 

children in the control group. The relationship between 

performances by the preferred and nonpreferred hands was 

deviant for a substantial number of children across all 

groups, 61 percent of the total sample. However, the group 

with brain damage did contribute more heavily to the total 

than did either the dysphasic or the control group. It 

should be noted in explanation of the significant motor 

abnormalities that were evident in the group with brain 

damage, as compared to the dysphasic and control groups, 

that serious motor impairment such as hemiparesis or weak

ness often accompanies structural brain damage, of which the 

origin can vary greatly. This was definitely a factor in 

the performances of seven of the children in the brain 

damaged group. As unilateral motor deficit is a valid sign 

of structural brain damage which would be obtained during a 

thorough physical neurological examination, any candidate 

for inclusion in either the control group or the group with 

developmental dysphasia would have been excluded on these 

grounds. 

In a broader context, the results obtained in this 

investigation of children with developmental dysphasia may 

contribute to current conceptualizations of learning 

problems in children. As Reitan (1984) points out, the 

selection criteria applied for both developmentally 
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dysphasic and learning disabled children generally concern 

retardation in the development of language-related capa

bilities and deficient use of language symbols for purposes 

of communication. The emphasis in the area of learning 

disabilities is directed toward the retarded development of 

academic abilities, while the slow development of language 

abilities is emphasized with respect to developmental 

dysphasia. Although it would not be warranted to say that 

the terms "developmental dysphasia" and "learning dis

ability" are synonymous, as significant difficulties in 

learning academic subject matter have also been seen as a 

result of brain damage, brain dysfunction, emotional prob

lems, and hyperactivity, it is fair to point out that there 

appears to be a large degree of overlap between the two, 

conceptually. Reitan (1984), in a review of current theo

ries and models of learning disability, discusses a trend 

toward dividing learning disabilities into two categories: 

(1) verbal difficu1 ties stemming from left hemisphere dys

function, and (2) nonverbal, visual-spatial difficulties 

reflecting right hemisphere dysfunction. This theory of two 

separate types of brain-related difficulties arising from 

selective dysfunction of either the right or left hemisphere 

does not find support in the results of the present investi

gation. Studies involving adults with 1atera1ized brain 

damage (Hhee1er and Reitan 1962; Wheeler 1963) have demon

strated that certain components of the Aphasia Screening 
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Test are more frequently related to damage of either the 

right or the left hemisphere. Specifically, the incidence 

of Constructional Dyspraxia was high in groups of subjects 

with right hemisphere damage or diffuse generalized cerebral 

dysfunction, while subjects with left hemisphere damage 

showed evidence of visual-spatial difficulties with roughly 

the same low frequency as subjects in a control group. At 

the same time, the group of subjects with demonstrated left 

hemisphere damage had high frequencies of occurrence, in 

comparison with either the group with right hemisphere 

damage or the control group, of 11 language-related areas 

assessed within the Aphasia Test. The component area break

down of the Aphasia Screening Test used by Wheeler (1963) 

was the same as was employed in this study. However, the 

separation of verbal and visual-spatial abilities hemi

spherically that has been demonstrated in adults with local

ized cerebral lesions could not be found among children in 

the dysphasic group. In fact, there was only one child in 

the group of children with brain damage who showed the 

pattern of Constructional Dyspraxia in the absence of 

language-related difficulties. This particular child had 

had an arteriovenous malformation of the vein of Galen which 

bled and was surgically excised via a right posterior bone 

flap. She was tested postoperatively. The deficit patterns 

of individual children in both the dysphasic and brain 

damaged groups were highly variable. However, the 
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difficulties of children classified as developmentally dys

phasic rarely extended into areas in which deficits have 

serious implications for the presence of brain damage (those 

deficits assigned a weight factor of 3), while deficits of 

these types were not uncommon among children with brain 

damage. At the same time, children in the dysphasic group 

showed evidence of deficits in other areas, which definitely 

contributed to an impression of brain dysfunction. 

In summary, the results of this investigation 

suggest that the deficient abilities that were seen in 

children diagnosed as developmentally dysphasic were more 

characteristic of definite cerebral dysfunction than of 

maturational lag. Further, although difficulties in higher 

level language-related skills were by far the most 

pervasive, deficits in sensory-perceptual abilities also 

existed in selected areas. Basic motor abilities, as 

measured in this study, were not impaired among dysphasic 

children. This pattern, while requiring cross-validation, 

suggests that dysphasic children represent a distinct group 

that can be distinguished neuropsychologically from both 

normal and brain damaged children. 



CHAPTER 5 

CONCLUSIONS 

The first conclusion of this investigation relates 

to comparisons between children with brain damage and 

control subjects on measures of language abilities (Reitan

Indiana Aphasia Screening Test), sensory-perceptual abili

ties (Reitan-K10ve Sensory-Perceptual Examination), and 

motor abilities (Halstead's Finger Oscillation Test and grip 

strength). It was found that the group of children with 

brain damage performed more poorly than did the control 

group in terms of both normal and abnormal performances on 

all measures. Thus it can be concluded that brain damage in 

children produces deficits in language, sensory-perceptual, 

and motor abilitiies as assessed in a neuropsychological 

context. 

The second conclusion of this study arises from the 

comparison of language-related abilities among groups of 

children with known brain damage, with developmental dys

phasia, and with no significant neurological or academic 

problems. It was found that dysphasic children show 

evidence of serious and definite abnormalities in language

related skills very much like the deficient language-related 

performances of children with demonstrated brain damage. 

Both dysphasic and brain damaged children had deficient 
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abilities with respect to linguistic material which were 

distinct from the errors of inexperience or lack of educa

tional exposure that occur in the responses of normal 

children. 

Comparisons of performances among the three groups 

of children in areas not related to or dependent upon 

language led to a third conclusion. The results indicate 

that the disabilities of children with developmental dys

phasia are not limited to language skills. Children in the 

dysphasic group had moderate-difficulty with perception and 

recognition of sensory stimuli, tasks which are significant 

with respect to the integrity of brain functions. However, 

children classified as dysphasic did not have serious 

abnormalities in abilities related to motor skills. Rather, 

the motor performance of these children could be character

ized as falling at the low end of the range of normal 

performances. 

When deficiencies were apparent in the performances 

of dysphasic children, the actual responses obtained were 

not different from the abnormal responses of brain damaged 

children. However, the range of disabilities seen in 

dysphasic children was not as extensive as that for children 

with known brain damage. Both dysphasic and brain damaged 

children had significant problems with higher level language 

skills such as reading, writing, calculation, and articula

tion, while more basic language skills such as letter and 
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number recognition, auditory-verbal comprehension, and body 

parts identification presented little difficulty for 

children in the dysphasic group. 

Finally, a general pattern of serious language 

difficulties, moderate sensory-perceptual deficits, and 

satisfactory motor abilities emerges with respect to 

developmentally dysphasic children. However, in terms of 

the individual case, the types of disorders vary from one 

dysphasic child to the next within a range of difficulties 

including sensory-perceptual, visual-spatial, and higher 

level language components. The results, therefore, do not 

support a conceptualization of distinct right hemisphere and 

left hemisphere classifications of children with impaired 

brain-related functions even though other studies have 

suggested that such subtypes characterize children with 

learning problems. 



APPENDIX A 

SCORING OF THE APHASIA SCREENING TEST 

The Aphasia Screening Test, as the name implies, 

screens for a number of aphasic symptoms. In order to 

appreciate fully and uti1 ize the test, an understanding of 

the language-related abilities and the test items which call 

for the use of specific abilities must be gained. Included 

here also are descriptions of the administration of various 

tasks and explanation of the criteria used for determining 

normal and abnormal responses. Table Al 1 ists examples of 

the range of both normal and abnormal responses along with 

their respective point valuation used in computing scores. 

Figure Al gives examples of normal performances of the 

various writing and drawing tasks, while Figure A2 shows 

examples of abnormal renderings of the same tasks. Tn 

general, performance points were assigned in the following 

manner: 

Normal performance, 2 points - the answer was cor

rect, complete, and came without prompting or great 

delay on the first attempt. 

~££~~!_Eerformance, I point - the child showed 

evidence of some difficulty, but produced a response 

that was within the range of normal responses for 
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Table AI. Examples of Normal and Abnormal Performances of the Different 
Point Valuations on the Aphasia Screening Test. 

Numbers in parentheses indicate the test item number. 

NORMAL PERFORMANCE 
POINTS 

ABNORMAL PERFORMANCE 
POINTS 

2 

"square"(2) 
"cross"(S) 
"triangle" (8) 
"baby" (10) 
"fork"(12) 
"key"(27) 

"s-q-u-a-r-e" (3) 
"c-r-o-s-s"(6) 
"t-r-i-a-n-g-I-e" 

(9) 

"See the black 
dog" (1S) 

"He is a friendly 
animal, a famous 
winner of dog 
shows" (16) 

"seven"(22a) 
"Place left hand 

to right ear"(30) 

1 

"plus" then 
"cross"(S) 

1 

Naming 

"rectangle" (pause) "tiango"(8) 
mean triangle" 
(8) 

"s-q-u-a-i-r U (3) 
"t-r-i-a-n-c-I-e" 

(9) 
"t-r-i-a-n-g-e-l" 

(9) 

"See the back dog" 
then corrected 
(1S) 

"He is a friendly 
animal, a famous 
winner of the 
dog shows" then 
corrected self(16) 

Spelling 

"s-q-u-a-r"(3) 
"s-q-w-a-r-e"(3) 

Reading 

"See the brown 
dog" then cor
rected (1S) 

"He is a friendly 
dog, a famous 
winter of dog 
shows"(16) 

"seeven" (22a) "He is a 
, a 
of dog 

shows"(16) 

2 3 

"picture box"(2) "I donlt know" 
"oval"(8) 
"like a church "I canlt" 

window"(8) 
u a square is a no response 

triangle" (2) 
"spoon" (12) 

"c-r-a-r" (3) "I donlt know how" 
"begins with either 

q or c"(6) "I canlt" 
"q-r-a-r-e" (3) 

"He's a bad dog" 

"He is a frenly 
animal and a "I canlt read it" 
farmer's winner 
from dog watch- no response 
ing"(16) 

"s-n-d-e-f"(22a) 
"Please lift your 

hand to right ear" 
"Please let hand 
to reach each"(30) (J\ 

w 



Table Ai, Continued 

NORHAL PERFORHANCE 
POINTS 

2 

"triangle" (18) 
"Hassachusetts" 

(19) 
"Hethodist 
Episcopal"(20) 

"seven"(22) 
"He shouted the 
warning"(23) 

58 (25) 

51 (26) 

1 

"triango"(18) 
"Hassachuches" 

(19) 
"Hessadis Epis
sipal"(20) 

"He shoud the 
(23) 

27 85, then 
corrected (25) 

ABNORHAL PERFORHANCE 
POINTS 

1 2 

far t f culat: fOn-and-Eniiric fat ion 
"Hasasschuses-(19) "Ha-chu-ha-uh" (19) 
"Hethodis Etisco- "Hesthodis Episol" 
pal"(20) (20) 

"Hesody Principal" "Hanochist 
(20) (20) 

"saven-(22) 
"A-shouted the 
war" (23) 

" 

3 

"Hextamela ll (20) 

no response 

Calculation 
85 - 27 = 62 (25) 
"can't take 7 

from 5" then 
performed 96-42 
correctly (25) 

85 - 27 = 111 (25) 85 - 27 
85-27 = 97 (25) 
85-27 .. 112 (25) 
"210 no 93, 42" 

(26) 

Audi tory VerbalComprefiEiilSfon 
"lie yell to tell 
about some dan
ger"(23) 

"To tell them to "He yelled at "A gorilla or lion "I don't know what 

"seven, six, 
two"(13) 

look out"(23) them"(23) or something"(23) it means U (23) 
"something bad"(23) 

Visual Number Identification 
"seven, s-i-x, 

two"(13) 
"seven hundred 
sixty two" (13) 

-~wo plus seven" 
(13) 

"seven and two" 
(13) 

"seven c-l-x two" 
(13) 

"I don't know what 
it says" 

"six,two,one,two" no response 
(13) 

Q'\ 
-l> 



Table AI, Continued 

2 

NORMAL PERFORMANCE 
POINTS 

1 1 

ABNORMAL PERFORMANCE 
POINTS 

2 3 

Visual Letter Identification 
"M-G-W"(14) 

Left hand put to 
right ear (31) 
"It can't be 
done"(32) 

Left h~nd put to 
right ear (31) 
"You can't do 
it" (32) 

Looked at both 
hands, then 
responded 
correctly (31) 

Hesitant, looked 
at left arm, said 
"I can't" (32) 

"W-N-W" then "M-Z-W"(14) 
"M-N-W"(14) 

"New" told to read "1-2-3"(14) 
letters "M-G-W" 
(14) 

Right-Left Orientation 

"I don't know 
that word" 

Right hand to Places left hand no response 
right ear(3l) to left ear(3l) 

Slow to respond, 
places right hand 
to left ear(3l) 
Put right hand to 
left elbow, then 
tried right hand 
to right elbow(32) 

Body Parts Orientation 
Right hand to Tried for a long 
left elbow, then time to put left 
corrected self hand to left 
(32) elbow (32) 

~ 
VI 
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2 points 
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Figure AI. Examples of Normal Writing and Drawing 
Performances in the One and Two-Part 
Categories. 
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1 point 
-----------------------------------------------------------------------

2 points 

[-

t 
/ 

3 points 

Figure A2. Examples of Abnorr.1al VJriting and Drawing 
Performances in the One, Two, and Three
Point Categories. 
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children in this age group, or a slight error is 

made but corrected without aid or prompt from the 

examiner. 

Abnormal performance, 1 point - the initial response 

deviated from normal expectations, but showed evi

dence of some understanding of what was required. 

When questioned concerning an abnormal response, the 

child recognized his error and attempted to correct 

it; perhaps finally arriving at the correct 

response. 

Ab~Q£~al_E~£io£~~~£~~_EOi~!~ - the initial 

response deviated greatly from the expected answer 

and shows little or no understanding of what was 

required. When qustioned concerning an incorrect 

response, the child was unable to detect an error 

or, in spite of detection, was unable to correct it. 

Ab~£r~~l_Eerformance. 3 pOints - the child was 

unable to make an attempt at answering an item, even 

with encouragement from the examiner. The child 

emitted no response, or responded by saying that he 

could not or did not know how to do what was asked 

(item #32 is an exception to this rule as the answer 

that one cannot do what is asked is the correct 

response). 

Naming Ability 

Items number 2, 5, 8, 10, 12, and 27. 
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The child was shown a. picture of a common object and 

asked, "What is this?" Difficulty naming or identifying 

common objects is referred to as dysnomia. 

Spelling Ability 

Items number 3, 6, and 9. 

After naming items number 2, 5, and 8, the child was 

asked to spell the name of each figure. If the child gave a 

wrong name initially, he is given the name of the object to 

spell. Minor spelling errors which were acoustically 

reasonable facsimiles of the word were not considered 

abnormal for children in this age group. However, sequences 

of letters bearing little resemblance to the word were 

regarded as manifestations of spelling dyspraxia. 

Writing Ability 

Items number 11, 21, and 24. 

The child was shown a picture, a printed word, and a 

verbal sentence and asked to write them. Writing diffi

culties, known as dysgraphia, should not be confused with 

spelling difficulties, although they are often found to 

exist in the same person. Writing difficulties reflect 

problems in remembering which written letter represents 

which sound, or difficulty in correctly reproducing the 

shape and orientation of letters. 
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Reading Ability 

Items number 15, 16, 22a, and 30. 

A card was presented and the child was asked to read 

what was written on the card. Although all of the readings 

were quite simple, educational background of a particular 

child was considered when errors were evaluated. Minor 

errors in pronunciation due to lack of familiarity with a 

word are not uncommon among children in this age group. 

However, serious errors in the identification or pronuncia-

tion of words or lack of awareness of errors was considered 

significant indication of reading disability (~yslexia). 

Articulation and Enunciation 
Abilities 

Items number 18, 19, 20, and 22. 

The examiner presents these items by first explain-

ing that the child is to listen carefully to the word or 

words the examiner is going to say and then repeat them. 

Minor speech difficulties such as lisping or slurring of 

individual sounds, or individual letter substitutions based 

on an inability to produce certain sounds, were not 

considered serious articulation or enunciation errors. 

Gross substitution of sounds, omission of syllables, and 

changes in syllabic stress were considered abnormal and were 

classified as central dysarthria. 



71 

Calculation Ability 

Items number 25 and 26. 

In the first instance (Item No. 25), the child was 

shown an arithmetic expression and told to copy in any 

manner, then solve it. Second (Item No. 26), the examiner 

read an arithmetic problem aloud and instructed the child to 

do the problem in his head and write only his ancwer on his 

worksheet. Of interest with respect to calculation ability 

was the understanding of numerical relationships and arith

metic processes. For children in this age range, there is 

some difficulty distinguishing between an underlying 

difficulty in understanding and delay in acquisition of 

arithmetic skills. It is not unusual for a child (particu

larly nine and ten year olds) to be unable to perform the 

indicated calculations because of insufficient exposure to 

such problems in school. It is helpful if the examiner 

makes note not only of the answer the child gave but of how 

he approached the problem as well. It is quite common for 

the examiner to supply the child with additional problems 

involving the same mathematical operations in order to 

better assess the child's ability in this area. Serious 

confusion with respect to numerical relationships and basic 

arithmetic processes is termed dyscalculia. 

Auditory Verbal Comprehension 

Item number 23. 
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Although the child's ability to comprehend spoken 

language is tested throughout the examination as the 

instructions for each item are given, Item No. 23 was used 

specifically in scoring this ability. The child was asked 

to repeat and then to explain the meaning of a phrase. When 

the repetition did not match the actual phrase, the examiner 

reiterated the phrase in asking for an explanation. 

Confusion with respect to verbal information received audi-

torily is termed auditory verbal dysgnosia. 

Visual Number Identification 

Item number 13. 

Difficulty recognizing and identifying number either 

printed (SIX) or in arabic numeral form (7 and 2) is indica-

tive of another form of dysgnosia. Errors of this type 

should not be evident in this age group. Errors are 

particularly noteworthy if the child fails to recognize and 

attempt to correct them. 

Visual Letter Identification 

Item number 14. 

The child is asked to read a series of three letters 

. from a card. Any error which the child fails to self-

correct is considered abnormal. Both letter and number 

recognition are such basic and overlearned skills that 

errors should not occur among normal children in this age 
• 

group. Even self-corrected errors should be noted. Any 
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child who did not self-correct would usually be asked to 

look at the item again, with note taken of requestioning and 

answers supplied. 

Right-Left Orientation 

Items number 31 and 32. 

The child is instructed to perform what he has read 

in Item No. 30. In the event that the child could not read 

Item No. 30, or read it incorrectly, the examiner read the 

instruction. The child must follow the direction correctly 

and immediately. Initial errors and self-correction should 

be noted. The correct response to Item No. 32 is a verbal 

response indicating that the asked-for response is physi

cally impossible. Momentary confusion over which side of 

the body or unrecognized errors involving right or left 

placement are signs of right-left confusion. 

Body Parts Orientation 

Items number 31 and 32. 

Body parts orientation was evaluated simultaneously 

with right-left orientation. The examiner looks for any 

response which utilizes body parts other than those 

indicated in the instructions. Initial errors, long pauses, 

and lack of awareness of errors signal some confusion 

concerning the relationships and locations of body parts. 

Drawing Ability 

Items number 1, 2, 7, and 29. 
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In each instance, the child is shown a picture and 

asked to make a copy of it. With th exception of Item No. 

29, the child was instructed to draw in a continuous line, 

without lifting his pencil from the paper. No erasures were 

allowed; however, additional copies of Items No.1, 4, and 7 

were often requested by the examiner if it was felt that 

initial attempts were not performed with great care. Superb 

drawing abilities were not expected of children in this age 

range, but drawings should be true to form and symmetry. 

Gross misuse of space, deviations from symmetry, and 

confusion of direction were factors which led to judgments 

of abnormality in drawing. Significant impairment of visuo

spatial abilities as reflected by distorted drawings is 

called constructional dyspraxia. 

As the scoring of responses to Aphasia Screening 

Test items involves a degree of subjectivity, reliability of 

the scoring procedure was assessed. The percent agreement 

calculations were based on an item-by-item comparison of 

scores using the following formula: 

Agreements/(Agreements + Disagreements) x 100 

Intrajudge reliability was found to be 95 percent when ten 

cases were reevaluated blindly and then compared with 

original data sheets. 

judge with a background 

To assess interjudge reliability, a 

in neuropsychology was supplied with 

the scoring procedure as presented in this appendix and the 
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Aphasia Test protocols for three subjects from each of the 

experimental groups. The judge had no knowledge of the 

group classifications of the nine children. The agreement 

between the scores assigned by the second judge and the 

original investigator was 88 percent. 



APPENDIX B 

RANKED DATA 

The first step in data analysis using the Kruskal

Wallis method involved a conversion from raw scores to 

ranked scores. As the actual computations were performed on 

these ranked scores, it may be useful to the reader to view 

the distributions of ranked scores for each measure (see 

Figure Bl). The reader is reminded that a rank of 1 was 

assigned to the lowest score in the distribution, a rank of 

75 to the highest. Among normal performance scores, high 

scores were representative of better performance. This 

holds true for the ranked scores as well. Conversely, among 

abnormal performance scores, low scores and low ranks ~>lere 

indicative of better performance. Figures B2, B3, and B4 

show the mean ranked normal and abnormal performances in the 

language, sensory-perceptual, and motor areas, respectively, 

across groups. The reader is referred back to Figures 1, 2, 

and 3 of the text for the distributions of raw scores, and 

to Figures 4, 5, and 6 of the text for the purpose of 

comparing the illustrations of z-score transformed means for 

the three areas of interest to the ranked means here 

presented. 
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Figure Bl. Cumulative Frequency Distributions of Normal 
and Abnormal Performance Ranks of (a and b) 
Language, (c and d) Sensory-PerceRtual, and 
(e and f) Motor Measures. 

Legend 

Control 
Developmentally Dysphasic 

Brain Damaged 

Normal performances (a,c,e) - low rank = poorer performance 
Abnormal performances (b, d, f) - high rank = poorer 

performance 
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Figure B2. Means of Normal and Abnormal Performance 
Ranks on the Language Measure for Control, 
Developmentally Dysphasic, and Brain Dam
aged Children. 
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Figure B3. Means of Normal and Abnormal Performance 
Ranks on the Sensory-Perceptual Measure 
for Control, Developmentally Dysphasic, 
and Brain Damaged Children. 
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