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The purpose of this exploratory study was to gain more 

information about the developmental skills and abnormal 

behaviors of children with autism. Major interests included 

exploring the pattern of developmental strengths and 

weaknesses, the relationship between unusual behaviors, and 

the relationship of autistic behaviors to development and 

IQ. 

Seventy children between the ages of 3 and 12 with a 

diagnosis of autism were included in the study. The 

Psychoeducational Profile (PEP) and the Childhood Autism 

Rating Scale (CARS) were used to gather data about 

development and abnormal behaviors. A developmental profile 

emerged which was common across subjects of different ages, 

IQ's, and developmental levels. Gross motor skills were the 

highest area of development, followed by fine motor, eye-

hand integration, and perception. Imitation and language-

loaded cognitive skills were the lowest areas of 

functioning. 



There was a striking lack of relationship between most 

of the autistic behaviors included in the study. While 

there were a number of behaviors common to most of the 

children, there was not a particular group of behaviors 

which could be expected to be seen together. Some 

differences between low and high functioning subjects were 

observed, and these were discussed in relation to 

educational strategies. Unusual behaviors in the affective 

area consistently emerged as different than the other types 

of autistic behaviors. Since affective behaviors are 

typically grouped with those associated with relating to 

people, suggestions were made for further research on these 

behaviors. 

Assumptions about the relationship between development 

and abnormal behaviors have been made in intervention 

programs. Behaviors ordinarily pinpointed as major 

obstacles to learning have included eye contact, attention 

span, and abnormal exploration of the environment and 

materials. However, these were not associated with 

developmental functioning in this study. Results were 

discussed in terms of modifying previously held assumptions 

about prerequisite skills and behaviors in programming for 

children with autism. 
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CHAPTER I 

INTRODUCTION 

Since the identification of the autistic syndrome by 

Kanner (1943) over forty years ago, there has been much 

controversy over the core deficits in this disorder, its 

causes, and appropriate treatment. In the last twenty years, 

there has been considerable research aimed at understanding 

more about this complex disorder. While many questions 

remain, this research has been successful in resolving many 

questions about the core deficits and etiology. However, 

controversy abounds regarding how to identify and treat 

children with autism. This controversy results, in part, 

because of the complexity of this disorder. These children 

exhibit a wide range of unusual behaviors and uneven 

developmental patterns which vary from person to person. 

This variability causes difficulty when drawing conclusions 

about the typical behavior and skills of a person with 

autism. 

Vicker and Monahan (1988) found great variability among 

states and between agencies within states in the criteria 

used to diagnose autism. Since it is such a low-incidence 

disorder, diagnosticians unfamiliar with individuals with 

autism or the relevant literature may be confused, resulting 



in misdiagnosis. Numerous rating scales such as the 

Childhood Autism Rating Scale (CARS; Schopler, Reichler, 

DeVellis, & Daly, 1980) and checklists such as the 

Autism Screening Checklist (Clancy, Dugdale, & Rendle-Short, 

1969) have been developed to address this problem. 

Typically, these measures focus on behaviors which the 

authors consider the most important for a diagnosis of 

autism. These attempts have been somewhat successful in 

discriminating children with autism from those with related 

conditions (e.g., schizophrenia, mental retardation). 

Although these instruments are similar in the general areas 

of pathology they examine (i.e., relationships with people 

and objects, abnormal sensory responses and language), the 

specific behaviors considered differ between measures. 

Furthermore, the relationship between these behaviors has 

not been examined to determine if some are more likely to be 

seen together than others. 

A second problem in diagnosis and treatment planning is 

the assessment of developmental and cognitive functioning. 

This assessment is important in order to differentiate 

deficits which are a function of mental retardation versus 

those which are independent of intellectual ability. Most 

examiners rely on standardized developmental or intelligence 

tests to obtain this information. However, these children 

are frequently reported as "untestable" because of the 

special challenges they present in standard testing 

situations (Baker, 1983). In addition, they typically 



exhibit wide scatter in their abilities that is not 

reflected when composite scores are reported. 

When studying the child with autism, clinicians and 

researchers often focus on either the unusual behaviors or 

the child's developmental skills in isolation of each other, 

without accounting for the relationship between the two. 

Consequently, although it is known that there are 

abnormalities in behavior as well as developmental 

functioning in these children, little is known about the 

relationship between these two areas. The Psychoeducational 

Profile (PEP; Schopler & Reichler, 1979) was specifically 

developed to address the challenges presented in the 

evaluation of children with autistic characteristics. Most 

importantly, it accomplishes this task while simultaneously 

collecting data about behavioral pathology and developmental 

functioning. 

The present study will examine the relationship between 

developmental skills and autistic behaviors, as well as the 

relationship among the skills and behaviors themselves. 

Since the PEP systematically assesses both of these areas, 

it will be used to gather this information. The following 

literature review will focus on the characteristics of 

autism, classification systems, and a review of instruments 

which have been developed for this population. 

Characteristics 

Kanner (1943) first described the syndrome he called 



"early infantile autism" almost fifty years ago. His 

original description included children with the following 

characteristics: profound inability to relate to people, 

restricted ranges of interest, unusual responses to the 

environment, and striking linguistic deviance. He initially 

believed that these children exhibited good intellectual 

potential and that the disorder was not associated with 

other physical conditions; rather, he saw it as being 

psychological in etiology. Some of the early controversies 

were related to: (a) possible continuity with adult 

psychotic disorders, (b) the role of early experience in 

developing the disorder, and (c) associations with mental 

retardation and other medical conditions (Volkmar & Cohen, 

1986). 

Longitudinal studies have provided much information 

about these factors. While research suggests that Kanner's 

original description of these children was accurate, 

modifications of other parts of his original theory have 

also resulted. Namely, autism is not associated with adult 

psychotic disorders and is not psychogenic. Rather, it is 

organic in nature. Most children with autism function in 

the mentally retarded range of intelligence, and it is often 

observed with other medical conditions (e.g., congenital 

rubella, seizures during adolescence). Rutter and Schopler 

(1987) summarize the features which most clearly 

differentiate between autistic and nonautistic children of 

comparable mental age as: 



(a) abnormalities in the appreciation of 

socioemotional cues, (b) cognitive deficits in the 

abstraction of meaning, (c) differential association 

with particular medical syndromes (e.g., strong with 

congenital rubella and weak with Down's syndrome), (d) 

association with seizures that develop in adolescence 

rather than in early childhood, (e) concordance in 

monozygotic pairs of twins, and (f) familial loading 

on language and language-related cognitive 

impairments, (p. 173) 

Most recently, autism has come to be differentiated from 

other developmental disorders by the deviance. rather than 

absence or delay, in the developmental processes (Rutter & 

Schopler, 1987). Several criteria are consistent in the 

literature for the diagnosis of autism: social 

abnormalities relative to the child's mental age; 

abnormalities in communication (including both verbal and 

nonverbal); and restricted, repetitive, and stereotyped 

patterns of behavior. The following discussion will examine 

the research related to these characteristics in more 

detail. 

Impaired social relationships. Rutter and Schopler 

(1987) summarize children with autism's deficits in forming 

relationships by citing their inadequate appreciation of 

socioemotional cues, lack of response to other people's 

emotions, lack of modulation of behavior according to social 



context, poor use of social signals, poor integration of 

social, emotional, and communicative behaviors, and lack of 

socioemotional reciprocity. The child's mental age should 

always be taken into account when assessing social skills as 

delay or impairment in social development often occurs as a 

result of mental handicap, pointing to the importance of 

obtaining a measure of the child's cognitive functioning. 

These social deficits are evident in such features as: 

(a) a failure to use eye-to-eye gaze, facial 

expression, body posture, and gesture to regulate 

social interaction; (b) rarely seeking others for 

comfort or affection; (c) rarely initiating 

interactive play with others; (d) rarely offering 

comfort to others or responding to other people's 

distress or happiness; (e) rarely greeting others; and 

(f) no peer friendships in terms of a mutual sharing 

of interests, activities, and emotions. (p. 165) 

Rutter (1978) states that although many of these social 

impairments may improve after the age of five (e.g., 

increased interest in people), serious social deficits 

continue to be manifested. These are most evident in the 

child's lack of cooperative group play, failure to make 

personal friends, and lack of empathy and ability to 

perceive the feelings and responses of other people. 

Communication abnormalities. Children with autism, 

typically, are significantly delayed in their acquisition of 

speech. In addition, if speech is acquired, both the pattern 



of language development and its usage are very different 

from both normal children and those with other language 

disorders (Rutter, 1978). After considerable debate as to 

what the basic deficit is, it appears that the difficulty 

extends far beyond simple speech to many aspects inherent to 

the communication process itself (Rutter & Schopler, 1987). 

Rutter and Schopler (1987) describe the essential features 

as 

(a) a delay in, or total lack of, the development of 

spoken language that is not compensated for by use of 

gesture or mime as alternative modes of communication 

(often preceded by a lack of communicative babbling); 

(b) a failure to respond to the communications of 

others, such as (when young) not responding when 

called by name; (c) a relative failure to initiate or 

sustain conversational interchange in which there is a 

to and fro and responsivity to the communications of 

the other person; (d) stereotyped and repetitive use 

of language; (e) use of you when I is meant; (f) 

idiosyncratic use of words; and (g) abnormalities in 

pitch, stress, rate, rhythm, and intonation of speech, 

(p. 165) 

Some investigators have hypothesized that many autistic 

characteristics are actually related to these communication 

deficits. In fact, children with communication handicaps 

are sometimes hard to differentiate from those with autism 



at a young age (McCallon, 1988; Mundy, Sigman, Ungerer, & 

Sherman, 1986). 

Play. Although Kanner (1943) noted the absence or 

poverty of symbolic play in his initial group of children, 

this characteristic has typically not been included in 

diagnostic criteria or descriptions of children with autism. 

Recently, however, investigators have exhibited a renewed 

interest in this area, and the DSM-III-R (American 

Psychiatric Association, .pa 1987) includes the "absence of 

imaginative activity" as one possible characteristic of a 

child with autism. 

Doherty and Rosenfeld (1984) have suggested that the 

language impairments of the child with autism may actually 

be an impairment in symbolic functioning, affecting all 

types of communication dependent on symbolism (i.e., 

language, representational thought, and the ability to play 

creatively). They have hypothesized that an assessment of 

symbolic play may be helpful in differential diagnosis. In 

fact, with a small group of children they have shown that 

those with autism and language disorders can be 

distinguished from each other on the basis of symbolic play. 

Whereas children with language disorders are age-appropriate 

in their symbolic play, children with autism either do not 

engage in it or are stereotyped in their attempts. As in 

all areas of investigation in autism, however, intellectual 

ability must be taken into account as children with mental 



retardation will display deficits in play commensurate with 

their mental age (Wulff, 1985). 

Gould (1986) suggests the lack of spontaneous play in 

children with autism may represent a general problem in 

putting experiences and ideas into a meaningful context 

independent of external structure. This area of research 

seems to hold promise for understanding the basic cognitive 

deficits in the syndrome of autism. 

Cognitive ability. Although most children with autism 

are mentally retarded, many investigators have studied those 

with low to average intelligence or higher in order to 

isolate the core cognitive deficits (Ohta, 1987). For 

example, the Wechsler Intelligence Scale for Children-

Revised (WISC-R; Wechsler, 1974) has frequently been used in 

studies of high functioning children with autism and has 

resulted in some consistent findings. It is a useful 

instrument because it isolates tasks with language 

components from those which do not, and scores can be 

examined within this context. 

In general, children with autism score significantly 

higher on the Performance scale of the WISC-R than the 

Verbal scale. However, even this finding has limitations 

when the language and socialization demands of individual 

subtests are taken into account (Ohta, 1987; Lincoln, 

Courchesne, Kilman, Elmasian, & Allen, 1988). For the most 

part, they tend to perform relatively well on tasks 

requiring rote memory (e.g., Digit Span), but have 
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difficulty in abstraction, conceptualization, and sequencing 

skills (Ohta, 1987). In most subtest analyses of the WISC-

R, studies have indicated that persons with autism generally 

have the lowest scores on Comprehension and the highest 

scores on Block Design (BD) (Asarnow, Tanguay, Bott, & 

Freeman, 1987; Lincoln et al., 1988). 

Lincoln et al. (1988) attempted to factor-analyze the 

performance of children with autism on the Wechsler scales. 

They found three factors which explained 76% of the 

variance. The first factor consisted of all subtests on the 

Verbal Scale. The second factor contained all Performance 

subtests requiring visual-motor speed and analysis but no 

verbal, social, or context-relevant information (i.e., Block 

Design (BD), Object Assembly (OA), Digit Symbol/Coding). 

The third factor consisted of Performance subtests which cio 

require analysis of social and context-relevant information 

(i.e., Picture Arrangement (PA) and Picture Completion 

(PC)). The subjects performed poorer on Factors 1 and 3, 

supporting the hypothesis that children with autism have 

difficulty with both verbal and nonverbal comprehension of 

social and context-relevant information, as opposed to 

nonverbal processing of asocial and noncontextual 

information. The relatively good performance of these 

children on OA and BD does not require integration of pre-

viously learned information. In fact, both subtests provide 
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immediate feedback as to the correctness of responses, 

thereby lessening the demands of working memory. 

Some researchers have hypothesized that there are 

different subgroups of children with autism, each displaying 

different patterns of cognitive skills. Fein, Waterhouse, 

Lucci, and Snyder (1985) have criticized the research on 

autism and Pervasive Developmental Disorder (PDD) noting 

that the reporting of group means may obscure patterns of 

subtypes, and the heterogeneous populations decrease the 

generalizability of results. They suggest that isolating 

subgroups will increase the usefulness of research, and, in 

turn, increase the specificity of findings to diagnosis and 

treatment. 

Consequently, they attempted to form groups based on 

individual profiles of strengths and weaknesses. They 

examined a variety of skills and behaviors by using the 

McCarthy Scales of Children's Abilities (McCarthy, 1972), 

the Peabody Picture Vocabulary Test (Dunn, 1965), a teacher-

completed checklist of autistic behaviors (Fein et al., 

1985), a pegboard task (Annet, 1970), and a fine-motor 

battery (Denckla, 1973, 1974) consisting of tests in finger 

oscillation, finger tapping, pronation-supination, and grip 

strength. The authors identified eight subtypes based on 

the profiles obtained. 

The groups did not differ in IQ, MA, CA, or in autistic 

behaviors related to environmental responsiveness and other 

people. All of the groups performed very poorly on memory 
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tasks. Fifty percent of the 54 children in the study fell 

into three groups with peaks on perceptual-performance 

tests. Two groups had peaks on verbal tests, and two others 

had fairly complex patterns of scatter. Language and motor 

abnormalities occurred differently in the groups. These 

findings point, again, to the importance of clearly defining 

groups of individuals with autism. Although most of these 

children do perform better on perceptual-motor tasks, this 

is not true of all children with autism. In addition, the 

specific task demands (e.g., memory, context-relevant 

information) greatly influence performance. 

Onset before 30 months The onset of autism before 30 

months of age is a criteria which is not included in the 

DSM-III-R (American Psychiatric Association, 1987) but which 

has previously been included in all systems of diagnosis for 

autism. Historically, it has been a point of great debate 

because of the similarities between Kanner's description of 

autism and psychotic disorders which appear later in life 

(e.g., schizophrenia). Cross-cultural studies of the onset 

of psychoses in childhood have all reported a bipolar 

distribution (Kolvin, 1971; Makita, 1966? Rutter, 1986; 

Vrono, 1974). There is a large peak for disorders apparent 

before the age of three and a second peak for those whose 

psychoses begin just prior to or in early adolescence 

(Rutter, 1978). Psychoses which begin in middle childhood 

are much rarer. 
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The arguments against the cutoff of 30 months have been 

compelling. Although there is a bimodal distribution of age 

of onset, there are a significant number of children, 

especially those with onset between the ages of three and 

five, who exhibit many behaviors characteristic of autism 

(Dahl, Cohen, & Provence, 1986? Short & Schopler, 1988; 

Volkmar, Cohen, & Paul, 1986). It is likely that parental 

identification of disturbance is more a factor of when 

identification is made than the actual age of onset. 

Short and Schopler (1988) reviewed 15 years of data and 

compared the behavior of late versus early onset children. 

They found no qualitative differences between the behavioral 

symptoms of the two groups. However, children with reported 

late onset of symptoms did have higher IQ's and milder 

autistic symptoms than those with early onset. They 

concluded that " . . . the severity associated with early 

onset . . . may be related more to factors affecting 

parental identification of the disorder" (p. 212). This 

conclusion is apparently shared by other researchers as the 

DSM-III-R (American Psychiatric Association, 1987) 

eliminates age of onset as a criterion necessary for 

diagnosis. 

Classification Systems 

Historically, there has been a great deal of overlap in 

the descriptions of children with autism and those with 

psychoses similar to adults (e.g., childhood schizophrenia). 

In fact, some theorists have not made distinctions between 
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the two groups (Bender, 1971; Bomberg, Szurek, & Etemad, 

1973; Miller, 1974; Ornitz, 1971). In addition, researchers 

vary in the relative emphasis they place on particular 

behaviors used to select samples of people with autism. The 

generalizability of research findings about autism is 

significantly decreased if information about the population 

studied is not clear and/or consistent between studies. 

Kistner and Robbins (1986) reviewed 255 articles 

published between 1971 and 1982 reporting empirical data on 

children labeled autistic, autistic-like, childhood 

schizophrenic, and early-onset psychosis. The results were 

discouraging in terms of the usefulness of the data. The 

authors stated that the " . . . replicability of research, 

and appropriate generalization of findings, are likely to be 

impaired because of inadequacies of subject selection pro-

cedures and omission of important descriptive information" 

(p. 77). They make the following recommendations to improve 

this situation: (a) clearly delineate diagnostic criteria; 

(b) describe procedures for determining if child meets the 

criteria; (c) provide evidence of reliability of these 

procedures; (d) include performance on intellectual tests as 

part of subject description since it is strongly correlated 

with prognosis; and (e) select appropriate comparison groups 

(e.g., matching for mental age, chronological age). Since 

approximately 80% of children with autism are also mentally 

retarded, it is extremely important to differentiate between 
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characteristics that are a result of mental handicap and 

those that are particular to autism. The most widely used 

definitions have been those of the Autism Society of America 

(ASA) and the Diagnostic and Statistical Manual of the 

American Psychiatric Association (DSM-III; APA, 1980). 

ASA. The definition of autism developed by the Autism 

Society of America (ASA; Ritvo & Freeman, 1978) is a 

commonly used definition that is incorporated into most 

systems of diagnosis. The essential features of the 

disorder are usually manifested prior to 30 months of age 

and include disturbances of ". . . (1) developmental rates 

and/or sequences, (2) responses to sensory stimuli, (3) 

speech, language, and cognitive capacities, and (4) 

capacities to relate to people, events, and objects" 

(p.162). 

DSM-III. Mental health professionals have typically 

relied on the Diagnostic and Statistical Manual of the 

American Psychiatric Association (1980) for diagnostic 

purposes. This manual introduced the phrase "pervasive 

developmental disorders" (PDD) to describe severe disorders 

with onset in early childhood including: infantile autism 

(IA), childhood onset pervasive developmental disorder 

(COPDD), and atypical pervasive developmental disorder 

(APDD). 

These disorders were distinguished from Specific 

Developmental Disorders in two ways. Specific Developmental 

Disorders affect only a single specific function (e.g., 



16 

reading, math, language) whereas multiple functions are 

affected in the PDD's. In addition, children having a 

Specific Developmental Disorder exhibit a delay in 

development, but children with PDD "display severe 

qualitative abnormalities that are not normal for any stage 

of development, because the disturbance is a distortion in 

development" (p. 86). The diagnostic criteria for Infantile 

Autism were as follows: 

A. Onset before 30 months of age. 

B. Pervasive lack of responsiveness to other people 

(autism). 

C. Gross deficits in language development. 

D. If speech is present, peculiar speech patterns 

such as immediate and delayed echolalia, metaphorical 

language, pronominal reversal. 

E. Bizarre responses to various aspects of the 

environment, e.g., resistance to change, peculiar 

interest in or attachments to animate or inanimate 

objects. 

F. Absence of delusions, hallucinations, loosening of 

associations, and incoherence as in Schizophrenia. 

(p. 89-90) 

Although these criteria are very similar to those of COPDD, 

they are not all present in COPDD, and onset for COPDD must 

be after 30 months of age. 
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DSM-III-R. The DSM-III-R (American Psychiatric 

Association, 1987) attempts to refine the previous edition 

by clarifying characteristics, taking developmental level 

into account, and deleting questionable items (e.g., age of 

onset). In this edition, the major features of Autistic 

Disorder are at least eight of the following items, to 

include at least two items from A, one from B, and one from 

C: (Criterion can only be met if the behavior is abnormal 

for the person's developmental level.) 

A. Qualitative impairment in reciprocal social 

interaction as manifested by the following: 

(1) marked lack of awareness of the existence or 

feelings of others 

(2) no or abnormal seeking of comfort at times of 

distress 

(3) no or impaired imitation 

(4) no or abnormal social play 

(5) gross impairment in ability to make peer 

friendships 

B. Qualitative impairment in verbal and nonverbal 

communication, and in imaginative activity, as 

manifested by the following: 

(1) no mode of communication, such as 

communicative babbling, facial expression, 

gesture, mime, or spoken language 

(2) markedly abnormal nonverbal communication, as 

in the use of eye-to-eye gaze, facial expression, 
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body posture, or gestures to initiate or modulate 

social interaction 

(3) absence of imaginative activity, such as 

playacting of adult roles, fantasy characters, 

or animals; lack of interest in stories about 

imaginary events 

(4) marked abnormalities in the production of 

speech, including volume, pitch, stress, 

rate, rhythm, and intonation 

(5) marked abnormalities in the form or content 

of speech, including stereotyped and 

repetitive use of speech; use of "you" when 

"I" is meant; idiosyncratic use of words or 

phrases; or frequent irrelevant remarks 

(6) marked impairment in the ability to initiate 

or sustain a conversation with others, despite 

adequate speech 

C. Markedly restricted repertoire of activities and 

interests, as manifested by the following: 

(1) stereotyped body movements, e.g., hand-

flicking or -twisting, spinning, head-

banging, complex whole-body movements 

(2) persistent preoccupation with parts of 

objects or attachment to unusual objects 

(3) marked distress over changes in trivial 

aspects of environment 
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(4) unreasonable insistence on following routines 

in precise detail 

(5) markedly restricted range of interests and a 

preoccupation with one narrow interest 

D. Onset during infancy or childhood, (p. 38-39) 

Assessment Instruments 

There have been numerous attempts in the last decade to 

develop assessment measures for classifying the autistic 

syndrome. This is extremely important given the need for 

uniform diagnoses. As Teal and Wiebe (1986) have pointed 

out, children with autism share many characteristics with 

other groups of handicapped children. Consequently, it is 

critical to develop instruments that will successfully 

differentiate children with autism from these other groups 

for research, funding, and programming purposes. Most of 

these measures rely on observations of the child rather than 

direct interaction, and developmental functioning is usually 

addressed informally, if at all. 

Rutter and Schopler (1987) have criticized most of the 

rating scales which have been developed because they 

. . . are devised for severely handicapped children 

and appear likely to be less applicable to the more 

intellectually able individuals. . . . many of the 

items reflect a lack of particular skills rather 

than the deviance characteristic of autism . . . 

many of the items reflect intellectual handicap as 

much as autism. (p. 171) 
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Consequently, Rutter and Schopler (1987) emphasize the 

importance of matching for mental age as well as 

chronological age when making diagnoses. In addition to 

this problem, there is the difficulty in discriminating 

between autism and other disorders with some of the same 

behavioral features but which do not fulfill the complete 

diagnostic criteria (e.g., schizophrenia). They go on to 

say 

. . . such a differentiation could only truly be 

based on some unequivocal indication of some 

specifically and uniquely autistic feature. Such a 

feature has yet to be identified. Moreover, many 

behavioral disorders are best conceptualized in 

dimensional rather than categorical terms; 

accordingly, it should not be assumed that there 

will prove to be any pathognomonic defining feature 

for autism. (p. 172) 

Traditionally, the developers of rating scales determine 

which behaviors are the most indicative of autism and design 

their instruments accordingly. Some of them rely on theo-

retical concerns (e.g., Form E-2), others on clinical 

definitions derived from research (CARS), and still others 

on naturally observed behaviors occurring in children with 

autism (BRIAAC). They have also differed in how data is 

gathered for evaluation. Some rely on parental recall (E-

2), others on teacher reports (ABC), and still others on 
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direct observation (BOS, CARS). All of them were designed 

for young children. 

Some of the major attempts to develop assessment tools 

will now be reviewed. Measures which are strictly used for 

diagnostic purposes will be reviewed first, followed by 

approaches which address more comprehensive concerns. 

Autism Screening Checklist. Clancy, Dugdale, and 

Rendle-Short (1969) were among the first to develop a 

checklist of behaviors to be used in diagnosing autism. 

This list has since been extensively used as a screening 

measure before referral for an evaluation. The checklist 

was developed from Creak's (1961) 9-point scale of the 

British Working Party. From a list of 54 individual items, 

14 were said to differentiate children with autism from 

others: 

1. Great difficulty in mixing and playing with other 

children. 

2. Acts as deaf. No reaction to speech or noise. 

3. Strong resistance to any learning, either new 

behavior or new skills. 

4. Lack of fear about realistic dangers—e.g., may 

play with fire, climb dangerous heights, run into 

busy road or into the sea. 

5. Resists change in routine. Change in the 

smallest thing may result in acute, excessive or 

seemingly illogical anxiety—e.g., child rejects new 

or all but a few foods. 
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6. Prefers to indicate needs by gestures. Speech 

may or may not be present. 

7. Laughing and giggling for no apparent reason. 

8. Not cuddly as a baby. Either holds himself still 

or clings limply. 

9. Marked physical overactivity. Child may wake and 

play for hours in the night and yet be full of 

energy the next day. 

10. No eye contact. Persistent tendency to look 

past or turn away from people especially when spoken 

to. 

11. Unusual attachment to a particular object or 

objects. Easily preoccupied with details or special 

feature of this object, and has no regard for its 

real use. 

12. Spins objects, especially round ones. Can 

become totally absorbed in this activity and 

distressed if disturbed. 

13. Repetitive and sustained odd play—e.g., 

flicking pieces of string, rattling stones in a tin, 

tearing paper 

14. Standoffish manner. Communicates very little 

with other people. Treats them as objects rather 

than people. (p. 435-436) 

At least seven of these items must be present for a 

diagnosis of autism to be made in this system. The authors 
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emphasize that " . . . there are no pathognomonic symptoms of 

autism but rather that the symptom complex itself is what we 

are seeking1' (p. 437). 

Behavior Observation Scale CBOSK The BOS (Freeman, 

Ritvo, Guthrie, Schroth, & Ball, 1978; Freeman, Ritvo, & 

Schroth, 1984? Freeman & Schroth, 1984) is another attempt 

to objectively identify children with autism through 

behavioral observation. The authors cite several 

methodological problems which have interfered with the 

development of an objective system. First of all, 

appropriate comparison groups must be used to account for 

behaviors which overlap with autism and mental retardation, 

as well as those behaviors exhibited by normal children. In 

addition, autism is defined by a wide variety of symptoms, 

resulting in subgroups of children with different sets of 

symptoms. Specifically, children with autism who have 

testable IQ's above 70 show different patterns of symptoms 

than those with IQ's below 70 (Bartak & Rutter, 1976; 

Freeman, Ritvo, Schroth, Guthrie, Tonick, & Wake, 1981). 

In light of these difficulties, the authors developed 

the BOS to (a) differentiate between normal children and 

those who have autism or mental retardation, (b) identify 

subgroups of children with autism, and (c) create an 

objective method of describing subjects in research studies. 

It was designed for use with children who have autism or 

mental retardation, as well as children with neither 
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handicap, so that adequate comparisons for studying autism 

within a developmental context could be made. 

The authors constructed the scale by selecting 

behaviors identified in the clinical literature as 

diagnostically important. Sixty-seven behaviors were then 

defined behaviorally and put into checklist form in the 

original version. After analyzing the stability, 

reliability, and discriminability of these 67 behaviors, 24 

were selected for the final version of the scale (Freeman, 

Ritvo, & Schroth, 1984). These were the behaviors which 

could be most accurately measured. 

The scale is administered by observing each child 

through a one-way mirror in a playroom equipped with age-

appropriate toys, a child's table and chair, two toy boxes, 

and one adult chair. The child is brought into the room by 

an examiner and instructed to do anything he/she wants. 

Children are observed on 3 days, 1 week apart. Each 

observation involves recording the occurrence of the 

behaviors in nine 3-minute intervals. Each behavior is 

scored as not present, occurring once, twice, or 

continuously during the 3 minutes. There are a few 

standardized stimuli which are also presented such as the 

examiner attempting to play ball with the child during one 

3-minute period. 

Although the BOS appears to discriminate well between 

autistic, MR, and nonhandicapped children, studies have been 
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conducted on small groups of children, and there have been 

no studies to date comparing its use with other 

psychiatrically disturbed children, (Freeman & Schroth, 

1984; Parks, 1983). Interrater reliability is reported to 

be good on most of the behaviors in the checklist (Parks, 

1983). 

Behaviors which most consistently discriminate children 

with autism from both normal and mentally retarded include: 

low purposeful use of objects, high nonpurposeful use of 

objects, low occurrence of talking to the examiner, and high 

repetitive vocalizations. Additional behaviors which showed 

good discriminative ability were different, however, for 

high functioning children with autism versus low functioning 

ones (Freeman, Ritvo, & Schroth, 1984). However, even these 

findings have not been consistent across studies (Adrien, 

Ornitz, Barthelemy, Sauvage, & Lelord, 1987). 

The authors emphasize the importance of age-specific 

norms in developing objective behavioral criteria for 

autism. Behaviors that did not distinguish between autistic 

and retarded children in their studies of discriminant 

validity are ones dependent on mental and/or chronological 

age. This points to one problem of this scale. It tends to 

place emphasis on the quantities of behaviors observed 

rather than the qualitative deviance reported in the 

literature as indicative of autism. Though the 

discriminative studies seem promising, they have been 

conducted on small groups of children, and developmental 
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level is not formally addressed. In addition, as with the 

other measures reviewed, intervention cannot be formally 

addressed with this instrument. 

Behavior Rating Instrument for Autistic and Atypical 

Children (BRIAACK The BRIAAC (Ruttenberg, Dratman, 

Fraknoi, & Wenar, 1966) was one of the first attempts to 

behaviorally define symptoms of autism. It was developed 

from observations of children with autism in a day care 

setting. It contains eight scales measuring behavior in the 

following areas: relationship to an adult, communication, 

drive for mastery, vocalization and expressive speech, sound 

and speech reception, social responsiveness, body movement, 

and psychobiological deviation. Descriptive levels of the 

scales range from typical behavior of children with severe 

autism to that of normal 3 1/2 to 4 1/2 year old children. 

Some studies have reported that interrater reliability is 

good, as is discriminative validity among normal, MR, and 

children with autism, but no studies have been done using 

other psychiatrically disturbed children (Parks 1983). The 

BRIAAC also does not address treatment recommendations. 

Childhood Autism Rating Scale (CARS). The CARS is a 

15-item scale developed to identify children with autism and 

distinguish them from developmentally handicapped children 

without the autism syndrome (Schopler, Reichler, DeVellis, & 

Daly, 1980). The content of these items incorporate 

Kanner's primary features of autism, other characteristics 
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noted by Creak which may be present in some but not all 

children with autism, and additional items to tap the 

symptoms characteristic of the younger child. The fifteen 

subscales include: 

1) Impairment in human relationships; 

2) Imitation; 

3) Inappropriate affect; 

4) Bizarre use of body movement and persistence of 

stereotypes; 

5) Peculiarities in relating to nonhuman objects; 

6) Resistance to environmental change; 

7) Peculiaritites of visual responsiveness; 

8) Peculiarities of auditory responsiveness; 

9) Near receptor responsiveness; 

10) Anxiety reaction; 

11) Verbal communication; 

12) Nonverbal communication; 

13) Activity level; 

14) Intellectual functioning; and 

15) General impressions. 

The items are rated on a four-point scale with a score of 1 

indicating the child's behavior is within normal limits for 

his or her age, 2 scored for mildly abnormal, 3 for 

moderately abnormal, and 4 for severely abnormal behavior. 

The total CARS score has a range of 15 to 60. Schopler 

et al. (1980) determined that children with scores less than 

30 were not autistic. Those with scores over 36 and who had 
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a rating of 3 or higher on 5 or more of the 15 subscales 

were designated severely autistic. Scores that did not 

qualify for either of these two categories were placed in 

the category of mild to moderate autism. 

Parks (1983) notes several significant strengths of the 

CARS: 1) the empirically derived scoring criteria; 2) 

detailed anchor points for the subscales; 3) consideration 

of the influence of the child's age; and 4) good interrater 

reliability. In addition, the CARS is the one screening 

instrument which has been shown to accurately distinguish 

between autistic and nonautistic adolescents, as well as 

young children (Garfin, McCallon, & Cox, 1988). 

The Diagnostic Checklist for Behavior-Disturbed 

Children. Form E-2 fForm E-2). Form E-2 (Rimland, 1971) is 

administered to parents to gain detailed information about 

their children's development from birth to age five. It 

consists of 80 questions covering such areas as social 

interaction and affect; speech, motor, and manipulative 

ability; intelligence and reaction to sensory stimuli; 

family characteristics; illness development; and 

physiological and other biological data. A major criticism 

of this instrument has been its reliance on retrospective 

data without concurrent observations of the child (Baker, 

1983). 

The items are scored "plus" for characteristics typical 

of Kanner's "classic" early infantile autism and "minus" for 
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questions answered in the nonautistic direction. The 

child's "autism" is determined by the difference between 

autism (+) and nonautism (-) scores. A range of -42 to +45 

has been reported by the author. Rimland identified 

children scoring +20 (child exhibits at least 20 more signs 

of classical autism than of nonautism) as the cutoff for 

diagnosing autism, accounting for 9.7% of his sample. Since 

many of the children in Rimland's sample were described as 

"autistic-like", it is unclear why this cutoff was used. 

Parks (1983) speculated that the cutoff was arrived at 

because the percentage would be consistent with both 

Rimland's and Kanner's belief that only 10 of every 100 

children labeled autistic actually are. Indeed, one 

difference between the groups is that those children with 

+20 and higher were the most like the children described by 

Kanner. 

Studies of the reliability and validity of the E-2 have 

been scarce, and the few that have been conducted have had 

mixed results. Rimland cites, as evidence of construct 

validity, a study finding serotonin efflux higher for 

children scoring +20 and above on the E-2 than a control of 

nonautistic psychotic children (Boullin, Coleman, O'Brien, 

and Rimland, 1971). However, this finding has not been 

replicated in other studies (Yuwiler, Ritvo, Geller, 

Glousman, Schneiderman, & Matsuno, 1975; Boullin, Freeman, 

Geller, Ritvo, Rutter, & Yuwiler, 1982). A study by Leddet, 

Larmande, Barthelemy, Chalons, Sauvage, and Lelord (1986) 
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compared normal, Downs Syndrome, autistic, and other 

severely disturbed children's E-2 scores to clinical diag-

noses. They also conducted neurological tests, blood and 

urine analyses, and EEG's on the subjects. There were no 

correlations between E-2 scores and neurological or other 

biological disturbances. In addition, the E-2 did not 

differentiate between autistic and autistic-like conditions. 

A review by Parks (1983) reports that the E-2 should 

only be used as a screening tool because of the lack of 

reliability and validity studies. In a later study by Teal 

and Wiebe (1986), it was found to adequately discriminate 

between a small number of autistic and trainable mentally 

retarded (MR) children, but it had the lowest predictive 

validity of the instruments reviewed (85% for autistic and 

95% for MR). 

Rimland (1984) responded to these criticisms by stating 

that the E-2 is not intended to discriminate children with 

autism from other groups, only to "permit discrimination of 

subgroups of children with autism from within the larger 

population of children loosely diagnosed as 'autistic"' (p. 

343). He further states that it was " . . . designed to 

facilitate biological research on identifiable subtypes of 

'autistic' children" with the goal of developing ". . . a 

variety of scoring keys, each useful in identifying a 

subtype of autism" (p. 344). While the E-2 appears to offer 

some useful data about the early history of children with 
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autistic-like behaviors, there remain major questions about 

its usefulness as a diagnostic tool. Furthermore, it does 

not address programming needs, limiting its use in schools. 

Autism Screening Instrument for Educational Planning 

(ASIEP1. The ASIEP (Krug, Arick, & Almond, 1980a) is one of 

the first attempts to comprehensively evaluate children with 

autism in order to make appropriate treatment 

recommendations. It consists of five components designed to 

identify students in the public schools who have autism. 

The ABC is a checklist of non-adaptive behaviors which 

provides a profile of how a child looks in comparison to 

other populations of handicapped children. The other 

components were developed as direct observation tools in 

which the child performs certain tasks or is observed in a 

standardized setting. These components are a vocal sample, 

a social interaction assessment, a functional education 

assessment, and a learning rate assessment. The developers 

identified ease of use, time involvement, and valid and 

reliable information which could support educational 

placement as requirements for an educationally useful 

instrument, and the ASIEP is designed to meet these 

requirements. 

The educational assessment (EA) evaluates functioning 

in five areas: in-seat behaviors, receptive language, 

expressive language, body concept, and speech imitation. 

The authors state that it is designed to gather information 

which will directly assist in program placement. However, 
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they caution that children must have certain "entry level 

behaviors" to take the test such as staying seated, keeping 

hands in their lap, and looking at specified objects. 

The receptive and expressive language areas of the EA 

each consist of twelve items which were reportedly selected 

from various developmental scales below the age of 48 

months. The items appear to be heavily loaded for social 

interaction and following directions, rather than measures 

of receptive or expressive vocabulary (as might be assessed 

by the PPVT-R). For example, sample items for receptive 

language include responding to commands such as: "come 

here", "stand up", "No. Stop". Similar items in the 

expressive domain include: "What do you want?", "What is 

this?", "What am I doing?", "What did I touch last?". The 

body concept area consists of twelve items designed to 

assess mobility, motor imitation, and identification of body 

parts. Speech imitation consists of twelve items where the 

child must imitate sounds, words, or phrases. Responses to 

all items in this component must be within 10 seconds of the 

examiner's cue in order to be passed. 

The sample of vocal behavior subtest assesses 

expressive speech at the preverbal and emerging language 

level. It analyzes the child's spontaneous speech in the 

following areas: repetitiveness (stereotypy), 

noncommunication (social relating), intelligibility 
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(expressive delay and deviance), and babbling (nonmeaningful 

vocalizations). 

The interaction assessment examines the child's social 

responses in a controlled setting with the stimuli presented 

systematically. Ratings are provided for the following 

areas of behavior: interaction, constructive play, no 

response (e.g., self-stimulation), and aggressive negative 

behavior. 

The last component is the prognosis of learning rate. 

It examines the child's rate of learning a new task. 

Primary reinforcement of correct responses and pointing 

prompts as a correction procedure for incorrect responses 

are incorporated into the learning session. 

Teal and Wiebe (1986) found that only the ABC, 

interaction skills, and educational skills were significant 

variables for discriminant analysis. There appears to be a 

great deal of overlap among these components in the types of 

behaviors addressed. While the educational assessment 

component's aim is to address beginning skills for 

educational programming, it does not sample behaviors in all 

areas which would be a focus of programming. In fact, for 

the most part, it appears to be a measure of of the child's 

ability to respond to traditional classroom techniques 

(e.g., sitting at a desk, listening to a teacher's 

directives) rather than a measure of developmental 

functioning which would provide information for programming. 
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Since these are areas of difficulty for children with 

autism, this component appears to be another measure of 

autistic behavior rather than educational or developmental 

level. In addition, most of the items tap skills typically 

mastered by age three or four in nonhandicapped children. 

The ABC has been the most researched component of the ASIEP, 

and it will now be discussed. 

The ABC is completed by teachers who have known the 

child for at least three weeks. It consists of 57 behaviors 

grouped into five symptom areas: sensory, relating, 

body/object use, language, and social and self-help. It is 

the first checklist which attempts to weight behaviors in 

terms of their importance in diagnosing autism. Items are 

dichotomous (yes/no) but are assigned weights from 1 to 4, 

with high scores reflecting impairment. Sums of the weighted 

items can be plotted on the child's profile chart and 

compared by chronological age. 

Split-half and interrater reliability of the ABC are 

high, but they are based on a small number of subjects 

(Parks, 1983). Some studies have reported discriminative 

validity to be high (Krug, Arick, & Almond, 1980b; Teal & 

Wiebe, 1986), but other researchers have not replicated 

these findings (Volkmar, Cicchetti, Dykens, Sparrow, 

Leckman, & Cohen, 1988). In fact, Volkmar et al. (1988), 

express significant concerns about its usefulness as a 

diagnostic tool. They found that 20% of clinically 

diagnosed persons with autism were classified as "probably 
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not autistic" by the ABC, and 40% of persons clinically 

diagnosed as nonautistic were classified as "possibly or 

probably autistic" by the ABC. However, they acknowledged 

that "diagnostic validity may be more questionable with 

higher intellectually functioning subjects" (p. 94). In 

addition, interrater reliability was very low in their 

study. 

In summary, the ASIEP takes a comprehensive approach to 

the identification of children with autism. It attempts to 

target behaviors and skills which are important for 

educational programming. However, there appears to be a 

great deal of overlap between the components, and the skills 

targeted are not appropriate for children with mental ages 

over three or four years. In addition, it utilizes 

techniques common to standardized assessment instruments 

such as timed tasks, insistence on items being administered 

in a prescribed manner and sequence, and Pass/Fail ratings 

on the child's performance. As noted previously in this 

paper, these very techniques often result in the autistic 

individual being labeled "untestable" and yield little 

useful data for making treatment recommendations. 

Psvchoeducational Profile fPEPK The PEP was developed 

by Schopler and Reichler (1979) for the assessment and 

treatment of autistic and similar developmentally disabled 

children served in the North Carolina State Program, 

Division TEACCH (treatment and Education of Autistic and 
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Related Communications Handicapped Children). The authors 

had found no tests specifically designed to address the 

challenges posed by these types of children. While there 

were numerous rating scales available, these scales only 

examined autistic-like behaviors and were not useful for 

developing programs. 

The authors wanted a test that would (1) allow 

flexibility in administration in order to test the child's 

unusual ways of responding, (2) could be translated directly 

into an individualized educational program, and (3) could 

identify uneven and idiosyncratic learning patterns. The 

PEP minimizes the amount of language needed to understand 

directions because of the language difficulties these 

children have? hence, most of the responses required are 

nonverbal. 

The PEP provides two sets of data about the child: 

developmental functioning and degree of pathological 

behaviors associated with autism. It consists of a set of 

toys and play activities presented by an examiner who 

observes, evaluates, and records the child's responses. 

Scores are distributed along seven developmental scales and 

a pathology scale, yielding a profile showing relative 

strengths and weaknesses for an individual child in 

different areas of development as well the presence of 

pathological behavior. 

The developmental items were designed to assess the 

child's functioning in the following areas: imitation, fine 
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and gross motor skills, perception, eye-hand integration, 

and cognitive verbal and performance skills. The purpose of 

this assessment is not to construct a precise, standardized 

score, but, rather, to identify beginning training levels 

for individual children. The authors state that children 

with autism typically exhibit considerable individual 

variation in developmental skills. Although the PEP was not 

designed to replace standardized assessment tools, the 

authors report the following correlations with standardized 

tests: 

Merrill Palmer .85 

Vineland Social Maturity Scale .84 

Bayley .77 

Peabody .71 

WISC and WPPSI .47 

Leiter International .24 

The authors also report tentative findings of research using 

the PEP with retarded, nonautistic children. These results 

suggested that retarded children's profiles were similar to 

those of normal children in two ways. Mentally retarded 

children with a given mental age passed the same number of 

items as a normal child of that age, and the retarded 

children showed eguivalent retarded development across the 

developmental areas. This is in contrast to children with 

autism, who showed considerable variation across functions. 
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The items on the pathology scale were derived from the 

Creak (1961) criteria of psychosis and the CARS (Schopler et 

al., 1980), and they identify responses and behaviors 

typical of autism. The total score provides an indication 

of the severity of the child's disturbance. The authors 

report a correlation of .80 when comparing the Pathology 

Scale with the CARS total score. The Scale is divided into 

five subunits: a) affect; b) relating, cooperating, and 

human interest; c) play and interest in materials; d) 

sensory modes; and e) language. PEP items will now be 

discussed in more detail. 

Developmental Functioning. Test items included on 

the PEP are appropriate for children between the ages of 1 

and 12 years who are functioning at a preschool age level. 

The items are developmentally arranged and representative of 

tasks which could be performed by nonhandicapped children 

between the ages of one and seven years old. 

One unique aspect of the test is the utilization of a 

third scoring criterion in addition to "Pass" or "Fail". 

The PEP defines a response as "emerging" if the child has 

some knowledge of what is required to complete a task, but 

does not have the full understanding or skill necessary to 

complete it. These responses are typically disregarded on 

other standardized tests, but they are important when 

developing an educational program. Thus they are used in 

developing the child's IEP (Individual Educational Plan). 
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The seven developmental areas assessed are briefly described 

below. 

1. Imitation: The ten items on this scale assess 

the child's ability to verbally and motorically imitate. 

Its importance is based on the relationships between 

imitation and language and socialization. Examples include: 

imitating gross body movements, tapping a bell after 

demonstration, imitating sounds such as "mmm" and "pa-ta". 

2. Perception: There are eleven items on this 

scale which evaluate functioning in two sense modalities: 

visual and auditory perception. Most of the items on this 

scale are reflective of lower level tasks because of the 

perceptual difficulties frequently reported in the target 

population. Examples include visually following the 

movement of bubbles and orienting to the sound of a whistle. 

3. Fine Motor: This scale contains ten items 

which include tasks such as opening the lid on a jar, 

cutting with scissors, and stringing beads. 

4. Gross Motor: Some examples of the eleven 

items included on this scale are walking alone, climbing 

steps, balancing on one foot, and throwing a ball. 

5. Eye-Hand Integration: There are fourteen 

items on this scale which cover both eye-hand coordination 

and fine motor skills. Examples include: scribbling on 

paper, coloring in lines, copying a circle, completing form 

boards and puzzles, and stacking blocks. 
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6. Cognitive Performance: This scale consists of 

twenty items and overlaps considerably with Cognitive 

Verbal, except that it does not require direct verbal 

responding. Examples include sorting cards into sets by 

color and form, and pointing to objects in a picture book. 

7. Cognitive Verbal; The nineteen items on this 

scale focus on cognition and language. Tasks include 

counting .pa aloud, solving simple arithmetic problems, and 

naming objects in a picture book. 

Pathology Scale. Scoring criteria for these 

areas are based on clinical judgment, and age-appropriate 

behavior must be taken into consideration at all times. 

Items are scored according to degree or amount of the 

behavior displayed: Absent (A) is scored for pathological 

behavior which is age-appropriate; Mild (M) is reserved for 

behavior which would be appropriate for children of a 

younger age but is no longer expected at the child's age; 

Severe (S) is given when the intensity, quality, or 

characteristic of the behavior is abnormal, independent of 

age. Although they may be similar to responses of younger 

children, items scored severe are different and peculiar. 

An example from the test manual is given below. 

AREA: Affect 

BEHAVIOR: Does Not Tolerate Interruptions 

SCORING: 

Absent—The child tolerates the shifting from 
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task to task and does not become especially upset 

when a favored test material is put away. 

Mild—The child has considerable difficulty 

shifting tasks but is able to do so. 

Severe—The child does not tolerate 

interruptions. That is, when asked to put away a 

favored test material or a task is shifted, the 

child has an extreme emotional response. 

Pathological behaviors may include excessive crying, 

screaming, hand flapping, grimacing, etc. 

The PEP's aim is, in part, similar to that of the ASIEP. 

Namely, the developers wanted an instrument which could be 

used in the public schools to identify children with autism 

and to provide information which would be helpful in 

developing educational programs for individual students. 

However, the PEP appears superior in its ability to make 

recommendations by solving some of the inherent problems of 

testing children with autism. It provides a flexible 

approach to administration, contains no timed tasks, 
\ 

requires minimal language demands, and incorporates tasks 

representative of a wide sample of developmental skills. 

The flexible administration allows for teaching the task, 

providing critical information for the classroom teacher. 

In addition, the PEP includes a score (Emerging-E) to 

identify skills which the child has some knowledge of how to 

do but not enough knowledge to pass, making educational 
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programming easier by providing information about where to 

start. 

Summary 

In recent years much research in the field of autism 

has focused on developing instruments which can adequately 

discriminate between children with autism and those with 

related conditions (e.g., mental retardation, 

schizophrenia). Although there is agreement as to the core 

deficits in the disorder, the specific behaviors studied 

often differ between researchers and instruments. The 

relationship between these different behaviors has not been 

studied, so little is known about which ones might be 

expected to be seen together in a child with this disorder. 

Determining these relationships would be helpful in 

identifying subgroups of children with autism, as well as 

clarifying which behaviors are the most diagnostic of this 

group. 

Another area of interest has been the cognitive and 

developmental functioning of these children. Although most 

are mentally retarded, great variability in skills has been 

reported. Although some research has elucidated the nature 

of this variability, the types of tests used were not 

appropriate to most children with autism and, thus, limit 

the generalizability of the results (e.g., findings with the 

WISC-R). Consequently, more information is needed about the 

pattern of skills exhibited by this population. 
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Furthermore, the relationship between autistic behaviors and 

developmental skills has received little attention. 

It is obvious from the above review, that the state of 

the art in the assessment of children thought to have autism 

is very complicated. The most frequently used instruments 

appear to agree on the basic behavioral manifestations of 

the autistic syndrome, namely, deviance in communication, 

socialization, and behavior. They also emphasize the 

importance of mental and chronological age factors in 

assessing the degree of deviance, but they each utilize 

different methods in determining this deviance. Host of 

them rely on observation, with minimal interaction with the 

child. 

Information about developmental functioning is usually 

assessed through standardized instruments which often do not 

reflect the variability of skills typical of children with 

autism. In addition, these children often have difficulty 

with test-taking itself resulting in being found 

"untestable". Accurate information about developmental 

functioning is critical for diagnosis, as well as, 

programming. 

The PEP appears to be a very efficient instrument in 

that it addresses both pathological behavior and 

developmental issues in a systematic manner, while also 

assessing learning patterns and strengths and weaknesses 

which can then be directly translated into educational 

objectives. Since autism is a developmental disability 
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primarily treated in schools through psychoeducational 

approaches, an instrument which accurately addresses 

questions pertaining to treatment is invaluable. In 

addition, the pathology items on the PEP were derived from 

the CARS, an instrument whose reliability and validity have 

been well documented. 

Purpose Of the study 

The present exploratory study is designed to gain more 

information about the behavior and developmental skills of 

children with autism. The PEP lends itself well to 

studying these characteristics because of its systematic 

method of observing autistic behavior and developmental 

skills. Consequently, the PEP will be used to gather 

information about the relationship between autistic 

behaviors and developmental skills. The following questions 

will be addressed in this study: 

(1) What is the relationship between different 

developmental skills in the child with autism? For example, 

does a child with low imitation skills also have low skills 

in eye-hand integration or language skills? Is there a 

typical developmental profile exhibited by the child with 

autism? 

(2) How are various autistic behaviors related to one 

another? In other words, are some behaviors more likely to 

be seen together than other behaviors? 
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(3) What is the relationship between autistic 

behaviors and developmental skills? For example, what is 

the relationship between perceptual abnormalities (i.e., 

visual/auditory/tactile sensitivities) and the performance 

of cognitive tasks which do not require language? 

(4) What is the relationship between measured IQ and 

the types of autistic behaviors exhibited? Are certain 

behaviors more likely to be observed in children with high 

IQ's as compared to those with low IQ's? 



CHAPTER II 

METHOD 

Subjects 

Subjects consisted of all special education students 

ages 3 to 12 in a large metropolitan public school district 

who were assessed by the district's autism program between 

1983 and 1985 to determine if they met the criteria for the 

diagnosis of autism (n = 86). Subject characteristics are 

included in Table 1. 

All students were screened on the Autism Screening 

Checklist prior to referral and received a score of 7 or 

more. Sixteen subjects were eliminated from analysis 

because they were not diagnosed autistic after completion of 

the assessment. 

ttetsrials 

Childhood Autism Rating Scale (CARSK The CARS (see 

Appendix A) is a 15-item scale which assesses the presence 

and severity of autism and which is administered by 

specially trained personnel. Each item is scored on a four-

point scale from no abnormality to severe abnormality, with 

half-point scores possible. A score of 30 is the cutoff for 

a diagnosis of autism, and a score of 37 with a rating of 3 

or more on at least 5 scales is identified as severe autism. 
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Table 1 

Subject Characteristics of Sample 

Males Females 

Age (years) 

Mean 7.53 7.64 

Range 3-12 4-12 

n 56 14 

SD 2.70 2.56 

Ethnicity 

White 10 4 

Black 39 10 

Hispanic 3 0 

Other 4 0 

IQ 

Mean 40.52 33.64 

Range 4-115 9-78 

SD 24.80 21.78 

Psychoeducational Profile (PEP). The PEP is a test 

which provides information on developmental functioning in 

seven areas: Imitation, Perception, Fine and Gross motor 

skills, Eye-hand integration, Cognitive Performance, and 

Cognitive Verbal (Appendix B). The PEP also assesses 

behavioral pathology in five areas: Affect; Relating, 
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Cooperating, Human interest; Play and Interest in Materials; 

Sensory Modes; and Language (see Appendix C). It is 

administered by trained personnel. It consists of 

activities typically mastered by non-handicapped children 

between the ages of 1 and 7, but the authors state that it 

is appropriate for children up to the chronological age of 

12 who function at a preschool level. Developmental tasks 

can be rated as "pass", "fail", or "emerging". The 

"emerging" response is one that shows the child has some 

knowledge of what is required to complete the task, but does 

not have the full understanding or skills to do so 

successfully. The addition of this rating makes it possible 

to more fully describe the child's present functioning and 

make appropriate educational recommendations. Developmental 

scores are calculated for each area and for overall 

functioning. 

The manual provides detailed information and examples 

of how to score the pathology items. They are coded as: 

absent (A) if the behavior is age-appropriate; mild (M) for 

behavior which is not age-appropriate but would be like that 

of a younger child; and severe (S) for behaviors which would 

not be appropriate at any age and differ qualitatively from 

behaviors in the other two categories. 

A revision of the PEP became available in April of 1990 

(PEP-R; Schopler, Reichler, Bashford, Lansing, & Marcus, 

1990). According to the test authors, the revision was made 
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to more comprehensively address the developmental skills of 

children under the age of 30 months and to streamline the 

sections dealing with the assessment of behavior problems 

using more current terminology. The content of the PEP-R 

remains much the same as in the original PEP, and they are 

remarkably similar instruments. In fact the test authors 

cite validity studies on the PEP to support the validity of 

the PEP-R. 

There are basically two major differences between the 

PEP and PEP-R. First, a number of items have been added on 

the Developmental Scale, targeting the skills of the child 

under 2 1/2 years of age. Only three items have been 

deleted from the original PEP. The second major change is 

the regrouping of pathology items into four scales instead 

of five. Justification for these changes was made on the 

basis of clinical judgment and usefulness rather than on any 

empirical studies by the test authors. Items were deleted, 

added, and regrouped based on the authors' clinical 

experience regarding their usefulness. 

Although there has been a recent revision of the PEP, 

the original version continues to be a valid method for 

observing the behaviors and skills of this population when 

consideration is given to the similarity between it and the 

PEP-R, the lack of empirical evidence to support changes to 

the PEP, and the stated purpose of this study. 
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Procedures 

Both the CARS and the PEP were administered and scored 

by personnel in the school district's autism program. The 

personnel had been trained by viewing training tapes 

(produced by the developers of the CARS) and by accompanying 

qualified people as they administered the tests. Data was 

collected from the files of students tested between March, 

1983 and June, 1985. This data included: (a) age, (b) sex, 

(c) ethnicity, (d) initial school placement, (e) 

handicapping condition prior to autism assessment 

(eligibility criterion for special education placement, (f) 

handicapping condition after assessment, (g) date of 

testing, (h) ratings on PEP pathology items, (i) PEP 

developmental function scores, (j) CARS scores, and (k) IQ 

scores. IQ scores in the school records were obtained from 

the Bayley, Merrill-Palmer, WISC-R, Stanford-Binet, and the 

Leiter. 



CHAPTER III 

RESULTS 

The results will be presented in four sections. First, 

patterns of development will be presented in the seven 

developmental function areas assessed by the PEP. Next, 

behavioral characteristics associated with autism, as 

assessed by the PEP and CARS, will be presented. The 

relationship between developmental functioning and autistic 

behaviors will be presented third. Finally, the 

relationship between autistic behaviors and cognitive 

functioning, based on standard measures of intelligence, 

will be reported. Whenever "IQ" is discussed, it refers to 

nonverbal IQ unless otherwise specified. Due to the large 

number of analyses which were done, a conservative alpha 

level of .01 was adopted. When discussing the pathology 

scale of the PEP, n is 70 for all areas except Language 

where it is 25. 

Developmental Skills 

Results will be presented in two sections. First, the 

relationship between the PEP developmental function scores 

will be described. Then the pattern of these scores will be 

presented. 
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Relationship Between Developmental Function Scores 

In order to make direct comparisons between functioning 

levels, raw scores were converted to the corresponding 

developmental age (in months) found in the test manual (see 

Appendix D for details). All subsequent analyses utilize 

these converted scores. 

Correlations were calculated between the PEP overall 

developmental score (ODS) and the seven developmental 

function scores: Imitation (Imit), Perception (Perc), Fine 

Motor (FM), Gross Motor (GM), Eye-hand Integration (EHI), 

Cognitive Performance (CP), and Cognitive Verbal (CV). As 

would be expected, the seven developmental scores were very 

highly correlated with the ODS (see Table 2 in Appendix E), 

ranging from .76 to .94. Perception and gross motor skills 

accounted for the smallest proportion of the variance (61% 

and 58% respectively). The other five scores were fairly 

equal in their relationships to the ODS. 

Intercorrelations were calculated between the seven 

developmental function scores and ranged from .61 to .89. 

The highest correlation was found between the two areas 

measuring cognitive skills (CP and CV). The lowest 

correlations were between CV and scores in GM and Perc (£ = 

.61 and .65 respectively). Partial correlations were 

calculated to control for age and IQ. While age was not a 

factor, the removal of IQ resulted in lower correlations 

between all scores (range of .34 to .77). However, the 

pattern of low and high correlations remained the same. 
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Thus, the degree of relationship between developmental 

skills is consistent even .pa when the effects of IQ are 

removed. Table 3 in Appendix F presents these results. 

Pattern of Developmental skills 

Means for the seven developmental function scores were 

obtained for the total sample and are presented in Table 4 

(see Appendix G). A profile of these scores is presented in 

Figure 1. These scores varied widely, ranging from 23 

months to 40 months. Gross motor skills were the highest 

area of developmental functioning, followed by fine motor 

skills, eye-hand integration, perception, and imitation. 

Cognitive skills were the lowest with no differences between 

cognitive tasks requiring expressive versus receptive 

language skills. 

A cluster analysis of the developmental function scores 

was conducted and resulted in two distinct groups. The 

profiles of these groups are presented in Figure 2, and 

subject characteristics are described in Table 5. While 

these groups had very similar profiles, they differed in 

overall developmental level and IQ. Chronological age was 

also significantly different between these two groups. 

However, a MANCOVA, using age as the covariant, still 

resulted in significant differences between these clusters. 

Thus, age does not account for the differences between the 

groups. The developmental profiles are also similar to the 

profile found for the total population (Figure 1). Namely, 



54 

Figure 1, Mean PEP profile for total sample 
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Figure 2. Mean PEP profiles for groups 1 and 2 

formed by cluster analysis. 



Table 5 

Subject Characteristics for Clusters 
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Characteristic Group 

Age (years) 

Mean 

Range 

Standard Deviation 

Overall Developmental Score (months) 

Mean 

Range 

Standard Deviation 

IQ 

Mean 

Range 

Standard Deviation 

Sex 

Males 

Females 

Ethnicity 

White 

Black 

6.6 

3-12 

2.57 

22 

6-32 

6 

28 

4-84 

18 

32 

9 

7 

31 

II 

9.1 

5-12 

2 . 0 6 

44 

33-74 

13 

51 

30-108 

20 

21 

4 

6 

15 
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Hispanic 3 0 

Other 0 4 

Note. Group I 11=41, Group II n=25 

the highest scores were found in GM, and the lowest scores 

were in the imitation and cognition (CP and CV). These 

results indicate that the pattern of strengths and 

weaknesses do not differ across developmental and 

intellectual levels. Additionally, they are not related to 

chronological age. 

Behavioral Characteristics 

Autistic behaviors on both the PEP and the CARS were 

examined. Items on the PEP that describe behaviors are 

organized into five pathology areas: Affect; Relating, 

Cooperating, and Human Interest (Relating); Play and 

Interest in Materials (Materials); Sensory Modes; and 

Language. Analyses of these five areas will be presented 

first. Analyses of the forty-four items which make up the 

five PEP pathology areas will be discussed next. Lastly, 

the relationship between the CARS and the PEP will be 

reported. 

PEP Pathology Areas 

A total pathology score (TPS) was computed for each 

subject by calculating the mean of all pathology items on 

the PEP. In addition, individual subject means were 

computed for each of the five pathology areas. These 
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subject means were used in all analyses examining pathology 

areas. Population means are included in Table 6. 

Overall, subjects showed more abnormality in the areas 

of Affect and Materials. However, there was more 

variability in subjects' scores in the Affect area with some 

subjects exhibiting no abnormalities on any of the items, 

and other subjects exhibiting severe abnormalities on all 

the behaviors identified. This wide range of scores was 

also noted in the area of Relating, the third highest mean. 

While Sensory Modes and Language had the lowest means, 

suggesting less abnormality in these areas, all subjects 

Table 6 

Mean Pathology Scores 

Pathology Area M 3D Range 

Affect 1.23 .46 .00-2.00 

Relating 1.08 .43 

O
 

0
 • 

1 o 
o
 • 

Materials 1.28 .44 .33-2.00 

Sensory .81 .40 .15-1.85 

Language .85 .54 .09-2.00 

TPS 1.04 .34 .25-1.76 

Note. Higher scores indicate greater abnormality. Scores 

may range from 0 - 2.0. 



58 

significance (fi = .03) when age was accounted for, but IQ 

was not a factor. There was still no relationship between 

Language and Sensory Modes even when age and IQ were 

considered. 

pgp pathology items 

The percentage of subjects scoring 1 (mild abnormality) 

or 2 (severe abnormality) was obtained for each item (see 

Table 8 in Appendix I). There was wide variability across 

items as percentages ranged from 16 to 97. All items in 

Affect, Relating, and Materials were scored abnormal by at 

least 50% of the subjects, but more variability was noted in 

Sensory and Language. Only those items scored abnormal for 

75% or more of the subjects will be discussed. Each 

pathology area and its associated items (scored abnormal for 

at least 75% of the subjects) will be discussed separately 

and are presented in Table 9. Some percentages varied as a 

function of age, developmental level, or IQ. These 

variations will be discussed as they occur. 

Affect. In the area of Affect, the percentage of 

subjects scoring in the abnormal range varied from 64 to 97. 

Three items were identified as abnormal for most subjects 

(i.e. 75%). These were the subject's response to his/her 

reflection in a mirror (85%), affect (97%), and the 

subject's fear reactions (77%). The subject's response to 

his/her mirror image was scored abnormal by more subjects 

with an IQ less than 60 than for subjects with a higher IQ 

(i.e., 88% versus 62%). The remaining two items were not 
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Table 9 

PEP Pathology Items Scored Abnormal by at Least of 75% of 

the Subjects 

Pathology Area/Item Percentage 

Affect 

Abnormal Affect 97 

Reflection 85 

Fear 77 

Relating 

Eye Contact 90 

Seeks Help 90 

Uncooperative 77 

Social Interaction 75 

Play and Interest in Materials 

Attention span 97 

Play alone 88 

Disorganized behavior 85 

Examine materials 84 

Explore environment 76 

Sensory Modes 

Visual sensitivity 94 

Auditory sensitivity 78 
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Language 

Intonation/Inflection 80 

Perseveration 80 

influenced by age, IQ, or developmental level. Although 

intolerance for interruptions was only rated abnormal for 

71% of the sample, higher functioning subjects were more 

likely to have difficulty than low functioning ones (87% 

versus 69%). 

Relating. In the area of Relating, percentages ranged 

from 56 to 90. Ninety percent of the subjects did not 

appropriately seek help when needed and exhibited abnormal 

eye contact? this did not vary with age, IQ, or 

developmental level. Although initiation of social 

interaction was identified as abnormal in 75% of the 

subjects, it was more common for the low IQ and low 

developmental functioning groups than the high groups (i.e., 

82% versus 25%). Similarly, seventy-seven percent of the 

subjects were rated as being uncooperative. However, this 

was affected by IQ and developmental level with lower 

functioning children more likely to score abnormal (80% 

versus 62%). Although the subject's response to the 

examiner's voice was only rated abnormal for 62% of the 

total sample, children functioning below 30 months 

developmentally were much more likely to score abnormally on 

this item (i.e., 82% versus 36%). 
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Materials. Percentages ranged from 53 to 97 in the area 

of Play and Interest in Materials. Ninety-seven percent of 

the subjects exhibited abnormal attention span relative to 

their mental age. Four other items were also scored 

abnormal for most of the subjects: playing alone (88%), 

disorganized behavior when task oriented (85%), examination 

of test materials (84%), and exploration of the environment 

(76%). Only "disorganized behavior" varied across groups as 

children with IQ's under 60 typically scored abnormal more 

than higher functioning children (i.e., 90% versus 37%). 

Sensory Modes. Much more variability was obtained in 

the area of Sensory Modes. Percentages ranged from 22 to 94 

in this area. However, only two items were identified as 

abnormal for most of the subjects in the study. Ninety-four 

percent of the subjects exhibited abnormal visual 

sensitivity irregardless of age, IQ, or developmental level. 

Auditory sensitivity was abnormal for 78% of the subjects, 

but varied by developmental level. Seventy-one percent of 

children functioning above 30 months scored abnormal on this 

item; whereas, only forty-four percent of those functioning 

below 30 months exhibited unusual auditory sensitivity. 

Language. Only 25 subjects were verbal so Language 

items were scored only on them. Because of this small 

number, comparisons were not made between groups based on 

age, IQ, or developmental level. Similar to Sensory Modes, 

there was considerable variability across items in this area 
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as percentages ranged from 16 to 80. However, only two 

items were identified as abnormal for most subjects. Eighty 

percent of the subjects exhibited word or sound 

perseveration and abnormal intonation and inflection. 

Intercorrelations were calculated for all pathology 

items on the PEP. Only correlations greater than .50 will 

be discussed. These correlations ranged from .51 to .81. 

Results within pathology areas will be discussed first, 

followed by results across areas. 

Within the Affect area, only the items "Inappropriate 

displeasure to pain" and "Inappropriate reaction to a pinch" 

were correlated (E = .81). In fact, this was the highest 

correlation between any pathology items. Similarly, within 

the Relating area only two items correlated highly: "No 

initiation of social interaction" and "Does not seek help" 

(E = .54). Only two items in the Materials area were 

related also: "Abnormal attention span" and "Disorganized 

behavior when task oriented" (E = .56). In the Sensory 

area, "Responds inappropriately to whistle" was positively 

correlated with both "Inappropriately responds to clapper" 

(E = .51) and "Inappropriately responds to bell" (E = .58). 

None of these relationships were influenced by the age or IQ 

of the subject. 

The relationships between the eleven Language items was 

very complex. None of the items were related to one another 

when simple Pearson correlations were calculated. However, 

several relationships did emerge when the effects of age and 
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IQ were removed. In fact, "Pronoun reversal" was the only 

item unrelated to any other Language item even with age and 

IQ controlled. Several relationships resulted when the 

effects of both age and IQ were eliminated. "Inappropriate 

word use" was related to both "Abnormal 

intonation/inflection" (E = .67) and "Syntactic confusion" 

(E = .60). "Syntactic confusion" was also related to 

"Immediate echolalia" (E = .47) and "Semantic confusion" 

(E = .62). Other items which were related included: 

"Babbles" and "Jargon" (r = .64) and "Immediate echolalia" 

and "Semantic confusion" (r = .51). 

Some correlations between Language items were affected 

only by the removal of age, not IQ. "Delayed echolalia" was 

related to "Perseveration" (£ = . 6 2 ) , "Sound confusion" 

(E = ' 5 0 ) , and "Syntactic confusion" (E = . 5 6 ) . 

"Inappropriate word use" was related to both "Immediate 

echolalia" (E = .55) and "Perseveration" (E = . 5 8 ) . 

"Semantic confusion" and "Sound confusion" were also related 

(E = . 4 8 ) . 

Additional correlations resulted when IQ was controlled, 

but not age. "Inappropriate word use" was related to both 

"Delayed echolalia" (E = .49) and "Semantic confusion" 

(E = .65). Other relationships included: "Abnormal 

intonation/inflection" and "Semantic confusion" (E = .51); 

"Delayed echolalia" and "Semantic confusion" (E = .54); and 

"Sound confusion" and "Syntactic confusion" (E - .57). 
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There were several items across pathology areas which 

were related to one another. These relationships were not 

affected by age or IQ. The Affect item "does not tolerate 

interruptions" was positively correlated with the Relating 

item "uncooperative with examiner" (E = .53). The language 

item "abnormal intonation and inflection" was positively 

correlated with two items in the Relating area: "does not 

seek help" (E = .65) and "unawareness of examiner's 

presence" (E = .62), and one item in the Materials area, 

"disorganized behavior when task oriented" (E = .61). 

"Inappropriate word use" was positively correlated with 

"does not initiate social interaction" (E = .53) and "does 

not seek help" (E = .51). "Word or sound perseveration" was 

related positively to "abnormal affect" (E = .52). No 

Sensory item was related to items in other areas. 

Relationship Between the PEP and the CARS 

Analyses were also conducted between the PEP and the 

CARS. A Pearson correlation was calculated between the sum 

of the PEP pathology items (Pathology Sum) and the CARS 

Total, yielding a .40 correlation. However, a partial 

correlation controlling for IQ yielded a correlation of .29. 

Correlations were also calculated between the CARS Total and 

the five PEP pathology areas. All pathology areas except 

Language were positively correlated with the total CARS 

score (see Table 10), with correlations ranging from .37 to 

.46. Partial correlations controlling for IQ resulted in 
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significantly lower correlations between the CARS and 

Materials and Sensory (.29 and .31 respectively). 

In addition to these general analyses, correlations were 

calculated using specific CARS items. Items which appeared 

similar to behaviors on the PEP were correlated with the 

corresponding PEP area. The following correlations were 

calculated: PEP Affect score with the CARS items, 

"Affect/Emotional responses", "Adaptation to changes", and 

Table 10 

Correlations Between CARS Total and PEP Pathology Areas 

PEP Pathology Area CARS 

Affect .37* 

Relating .46* 

Materials .45* 

Sensory .46* 

Language .13 

* p =< .01. 

"Anxieties/Fears"; PEP Relating with CARS items, 

"Relationships with people" and "Imitation"; PEP Materials 

with CARS items, "Relation to nonhuman objects" and 

"Activity level"; PEP Sensory with the CARS items: "Use of 

Body", "Visual responsiveness", "auditory responsiveness", 

and "response to touch, taste, smell"; PEP Language with 



66 

CARS items, "Imitation", "Talking", and 

"Pointing/gesturing". Only two CARS items were related to 

the PEP pathology areas. "Relationships with people" and 

"Imitation" were significantly correlated with the PEP area 

of Relating (E = .32 and .45 respectively). 

Partial correlations were also conducted controlling 

for age and IQ. Although IQ did not impact these 

relationships, age did play a role in some of them. The 

removal of the effects of age resulted in a significant 

correlation between the PEP area of Affect and the CARS item 

"Emotional responses" (E = .36). It also resulted in 

significant correlations between Sensory Modes on the PEP 

and the CARS items: "Use of Body" and "Visual 

responsiveness" (E = .41 and .33 respectively). The other 

correlations were unchanged when age was partialed out. 

Pearson correlations were computed between the forty-

four PEP pathology items and the CARS total. Only six of 

the correlations were statistically significant, and they 

are listed in Table 11 (see Appendix J). Correlations 

ranged from .34 to .62. In the Affect area, only one item, 

"Fear", was related to the CARS Total (E = •34), and it was 

not influenced by age or IQ. Two Relating items were 

correlated also: "Response to voice" and "Aware of 

examiner" (E = »39 and .44 respectively). Again, these 

relationships were not affected by the age or IQ of the 

subject. No items in the Materials area were related to the 
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CARS Total once the effects of IQ were removed. In the 

Sensory area, only one item was related to the CARS Total, 

"Response to bell" (r = .35), controlling for age. No other 

Sensory items were related to the CARS total once the 

effects of age and IQ were removed. In the Language area, 

two items were related to the CARS Total. When the effects 

of IQ were removed, "Semantic confusion" correlated with the 

CARS Total at .62. "Pronoun reversal" correlated with 

the CARS Total at .54 controlling for age. 

Relationship Between Developmental Skills 

and Autistic Behaviors 

The relationship between the five pathology areas of 

the PEP and the seven developmental function scores will be 

discussed first. Next, the relationship between specific 

pathology items and the developmental function scores will 

be presented. 

PathQlpgy Areas 

First, the Overall Developmental Score (ODS) was 

correlated with the TPS and the CARS Total, resulting in 

negative correlations of .56 and .55 respectively. Once the 

effects of IQ were removed, however, there was no 

relationship between development and these pathology scores. 

The ODS was also correlated with the five PEP pathology 

areas. There was no relationship between overall 

developmental functioning and the areas of Affect and 

Language. There was a negative relationship between the 

remaining three areas and developmental functioning: 
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Relating -.48, Materials -.49, and Sensory -.55. Again, 

however, partial correlations controlling for age and IQ, 

resulted in only Relating being associated with overall 

developmental level (£ = -.34). 

Pearson correlations were conducted between the PEP 

pathology areas and the seven developmental function scores. 

Again, there was no relationship between development and 

unusual behaviors in the areas of Affect or Language. 

Relating, Materials, and Sensory Modes were all negatively 

correlated with the developmental scores (range -.35 to 

-.62). However, even though these relationships were not 

affected by age, they were heavily influenced by IQ. 

Partial correlations controlling for IQ were computed 

between these three pathology areas and the developmental 

function scores. The results are included in Table 12 (see 

Appendix K). Once the effects of IQ were removed, no 

relationship was found between Materials and developmental 

functioning. Relating was negatively correlated with five 

of the eight developmental scores: Imit, Perc, GM, CP, and 

ODS (range from -.30 to -.41). Additional correlations 

approached significance (e < .05) for FM (e. = -.21), and CV 

(E = -.25). Thus, EHI was the only developmental score with 

no relationship to Relating. Sensory Modes was related only 

to Perc and FM once the effects of IQ were removed (£ = -.47 

and -.31 respectively). 
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In summary, developmental functioning was mostly 

related to autistic behaviors in the area of Relating. 

Developmental scores that were affected the most were Imit, 

Perc, GM, CP, and the ODS. The lower the score on these 

scales, the greater the amount of autistic behavior 

exhibited. In addition to Relating, Perc was also related 

to autistic behaviors in the Sensory area. EHI was 

unrelated to any autistic behavior. Autistic behaviors in 

the areas of Affect, Materials, and Language were unrelated 

to the child's developmental skills. Item analyses were 

conducted to gain more information about the specific 

behaviors contributing to these relationships and are 

reported below. 

Pathology Items 

Correlations were calculated between all forty-four 

pathology items and the developmental scores on the EP. 

Only nine items were significantly correlated with 

developmental scores. With the exception of items in the 

Language area, none of these relationships were affected by 

age, but some were influenced by IQ. Items in the areas of 

Affect, Relating, and Language were unaffected by IQ, but 

those in Materials and Sensory Modes were. Once the effects 

of IQ were removed, no items in the Materials area were 

related to developmental functioning, similar to results 

reported earlier. With the exception of Materials, at least 
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one item in each pathology area was related to developmental 

functioning. 

Affect. Within the Affect area, only one item was 

related to developmental functioning. "Inappropriately 

responds to own reflection" was negatively correlated with 

all developmental scores: Imit (E = -.51), Perc (E = -.37), 

FM (r = -.40), GM (£ = -.56), EHI (E = -.40), CP (E = -.42), 

cv (E = -.49), and the ODS (E = -.44). None of these 

correlations were affected by IQ. 

Relating. In the Relating area, three items were 

negatively related to scores in developmental functioning. 

Again, these correlations were not influenced by IQ. 

"Inappropriately responds to examiner's voice" was 

negatively correlated with all developmental scores: Imit 

(E = -.41), Perc (E - -.46), FM (E = ".42), GM (E = -.48), 

EHI (E = -.39), CP (E = -.44), CV (E = - .35), and the ODS 

(E = -.42). "Unawareness of examiner's presence" was 

negatively correlated with Perc and GM scores (E = -.42 and 

-.39 respectively). "Uncooperative with the examiner" was 

negatively correlated with Perc (E = -.35). 

Sensory. There were very few relationships between 

Sensory items and developmental functioning when the effects 

of IQ were removed. Only four of the thirteen Sensory items 

were significantly correlated with developmental scores. 

"Crossing midline" was negatively related to the following 

developmental function scores: Perc (E = -.41), ODS 
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(r = -.36), FM (r = -.55), GM (E = -.38), and EHI (£ = 

-.45). However, even though it is included as a pathology 

item on the PEP, it is better thought of as a developmental 

item. In fact, it is included as a developmental item on 

the revised version of the PEP. The other three Sensory 

items related to developmental functioning were only related 

to Perception. These items were: "Response to clapper" 

(E = -.36), "Response to whistle" (r = -.38), and "Response 

to bell" (E = -.38). Since these items are very similar to 

the perceptual responses tested by the developmental scale, 

these relationships seem logical. 

Language. In the Language area, only one item was 

significantly correlated with any area of developmental 

functioning when Pearson correlations were conducted. 

"Immediate echolalia" was negatively correlated with CP 

(E = -.53), but it disappeared once IQ was controlled. 

Three additional items were related to development once age 

and IQ were accounted for. Perseveration was negatively 

correlated with Perc when IQ was controlled for (E = -.60). 

Semantic Confusion and Syntactic Confusion were both related 

to CP with the control of both age and IQ (E = -.55 and -.50 

respectively). Syntactic Confusion was also related to EHI 

when IQ was controlled for (E = -.51). 

Relationship Between Intelligence and Autistic Behaviors 

Pearson correlations were calculated between nonverbal 

IQ, obtained on standardized measures of intelligence, and 

the TPS and CARS Total, resulting in significant negative 
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correlations (£ = -.62 and -.58 respectively). In other 

words, the more severe the autistic behaviors exhibited by 

the subject, the lower the degree of intelligence. 

Correlations were also calculated between IQ and the five 

pathology areas on the PEP. IQ was negatively correlated 

with the areas of Relating, Materials, and Sensory Modes 

(E = -.41, -.63, and -.62 respectively), but there was no 

relationship between IQ and the areas of Affect and 

Language. 

Pearson correlations were also conducted between the 

forty-four pathology items and IQ. These results are 

included in Table 13 (see Appendix L). Only 13 of these 

items were significantly correlated with IQ. Four of these 

items are commonly thought of as developmental rather than 

pathology items and are included as such on the PEP-R: eye, 

hand, and foot dominance and crossing midline. The other 

nine items were: "initiation of social interaction" 

(E = -.34), "play alone" (£ = -.45), "examine materials" 

(E = -.46), "disorganized behavior" (E = -.54), "attention 

span" (X = -.39), "examine blocks" (E = -.41), "response to 

bell" (E = -.37), "textures" (E = -.36), and "immediate 

echolalia" (E = -.54). 



CHAPTER IV 

DISCUSSION 

To review, the primary questions of interest in this 

study were: 1) What is the relationship between different 

developmental skills in the child with autism? 2) How are 

various autistic behaviors related to one another? 3) What 

is the relationship between autistic behaviors and 

developmental skills? 4) What is the relationship between 

measured IQ and the types of autistic behaviors exhibited? 

Age, developmental level, and IQ were all variables that 

significantly influenced the presence of autistic behaviors 

and the relationship between developmental skills and 

autistic behavior. The effects of these variables will be 

discussed as they occur. 

The questions of this study will first be addressed in 

order. The discussion will focus on results for the sample 

as a whole. Differences observed between various groups 

(e.g., formed on the basis of IQ or developmental level) 

will be discussed separately. When discussing results 

pertaining to pathology, both the PEP and the CARS are 

considered in the discussion unless otherwise noted. 

73 
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Developmental Skills 

To review, seven areas of developmental functioning 

were examined using the PEP: imitation (Imit), perception 

(Perc), fine motor (FM), gross motor (GM), eye-hand 

integration (EHI), cognitive performance (CP), and cognitive 

verbal (CV). The two cognitive scales rely heavily on 

language whereas the other scales do not. The major 

difference between the two cognitive scales are their 

emphases on receptive (CP) versus expressive (CV) language. 

In general, the developmental level of children in this 

study seemed to be lower than that of children in previous 

studies. This is suggested from the heavy use of language-

loaded tests such as the WISC-R, Stanford Binet, Peabody 

Picture Vocabulary Test (PPVT), and the McCarthy Scales in 

other studies (Field, Goodman, Rescorla, 1987; Ohta, 1987; 

Fein et al., 1985). Given the high number of nonverbal 

children in this sample, previous samples of autistic 

children were probably more representative of children with 

higher levels of expressive language than the ones in the 

present study. Nevertheless, there seems to be some 

consistent findings regarding developmental skills between 

these previous studies and the present one which will be 

discussed in more detail below. 

A major finding in this study was the emergence of a 

profile of these developmental skills which is common to 

children with autism. This profile peaked on gross motor 

skills while weaknesses were noted in imitation and 
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language-loaded cognitive skills. There was a mean 

difference of 17 months between low and high scores for this 

sample, indicating a wide scatter of developmental skills. 

This pattern of strengths and weaknesses was independent of 

age, IQ, overall developmental level, severity of autistic 

behaviors, or the presence of speech. Thus, children with a 

wide range of intellectual and language abilities, exhibited 

the same pattern of skills. 

Previous studies have found that perceptual skills as 

assessed by subtests such as Block Design (BD), Object 

Assembly (OA), and the Seguin Formboard (from the Merrill-

Palmer) were the highest areas for autistic children 

(Asarnow et al., 1987; Dawson, 1983; DeMyer, Barton, & 

Norton, 1972; Lockyer & Rutter, 1970). These subtests are 

most similar to some of the EHI tasks found on the PEP. The 

PEP attempts to separate these skills from motor and 

perceptual abilities. These previous studies did not 

examine motor abilities so comparisons could not be made 

between motor and other developmental skills. The FM and 

EHI tasks on the PEP overlapped a great deal and were, in 

fact, the second most related pair of skills. After GM, 

these skills were the second highest areas of development, 

with perception following third. 

Despite the lack of information about motor skills in 

previous studies, however, there are some similarities to 

the present study. For example, the demands of the PEP EHI 
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tasks are very similar to the WISC-R Block Design and Object 

Assembly subtests, which have consistently been found to be 

relative areas of strength for individuals with autism. All 

of these tasks utilize puzzle-type activities which are not 

loaded for memory or language. In addition, they provide 

immediate feedback about the correctness of the subject's 

response. Thus, this strength seems to be consistent across 

studies even with subjects of different functioning levels 

and utilizing different measures. 

Imitation and language-loaded cognitive skills were the 

most affected areas of development for children in this 

study. Cognitive skills were low across tasks requiring 

both receptive and expressive language, with no differences 

between the two. Furthermore, this weakness was independent 

of the subject's IQ. In other words, even children with 

average intelligence were weak in language-loaded cognitive 

skills relative to their other skills. Again, this finding 

is consistent with previous studies which found language 

comprehension and expression to be weak in children with 

autism. The most obvious example is the consistent finding 

that the Performance score on the WISC-R is higher than the 

Verbal score (Ohta, 1987; Lincoln, et. al., 1988). 

Impaired imitation is generally associated with autism 

so its emergence as a relative weakness is not surprising 

(Sigman, Ungerer, Mundy, & Sherman, 1987). In educational 

practice, imitation is often targeted as a prerequisite 

skill because of its role in learning and development in 
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nonhandicapped children (Harris & Handleman, 1987; Bachrach, 

Mosley, Swindle, & Wood, 1978). However, while there was a 

fairly strong relationship between imitation and expressive 

language in this study, its relationship to other 

developmental skills was relatively small. In fact, the 

lowest correlations were found between imitation and the 

remaining five developmental areas. 

In summary, there is a typical developmental profile 

which is common for most children with autism. Motor skills 

and eye-hand integration appear to be unaffected by the 

presence of this disorder. Imitation and language are the 

most impaired areas of development, consistent with previous 

research. Remarkably, this developmental pattern is 

independent of the age, IQ, or developmental level of the 

child. 

Behavioral Characteristics 

One of the primary objectives of this study was to 

determine if some autistic behaviors were more likely to be 

seen together than others. Five types of behaviors were 

examined: affect, relating to people, use of materials, 

response to sensory stimuli, and use of language. For most 

of these behaviors, age of the subject did not influence the 

presence of these behaviors. However, IQ and developmental 

level did and will be discussed in more detail below. The 

types of autistic behavior exhibited by this sample will be 
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discussed first, followed by a discussion of the 

relationship between these behaviors. 

Types of Autistic Behavior 

There was considerable variability in the types of 

behaviors exhibited by the children in this sample. 

Overall, subjects exhibited greater abnormality in their 

affect and use of materials. Although responses to sensory 

stimuli and use of language were typically not as disturbed 

as the other three areas, all the subjects exhibited some 

abnormal behavior in these areas. However, as would be 

expected of a syndrome, abnormal behaviors spanned all five 

of the pathology areas examined. 

There were only ten abnormal behaviors (23% of all 

behaviors) that were exhibited by most of the children 

regardless of age, IQ, or developmental functioning. These 

behaviors were abnormalities in the following: affect, fear 

reactions, eye contact, seeking help, playing alone, 

exploring the environment, examining materials, attention 

span, and visual and auditory sensitivity. Of the children 

who were verbal, an additional two behaviors were displayed: 

abnormal intonation/inflection and word or sound 

perseveration. Only five of these were exhibited by at 

least 90% of the sample: abnormal affect (97%), abnormal 

eye contact (90%), inappropriately seeking help (90%), 

abnormal attention span (97%), and visual sensitivity (94%). 
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Conversely, there was no behavior that was scored normal for 

more than 84% of the sample. 

This variability indicates that while all of these 

behaviors are exhibited by some children with autism, only a 

few are shared by most of them. Given the great variety of 

behaviors exhibited, it is actually quite interesting that 

such a large percentage of behaviors were common to the 

majority of these children. These common behaviors also 

covered the broad areas of pathology usually associated with 

autism (e.g., relating to people, affect, use of materials 

and language, and sensory responses). However, as found in 

other studies, there were no behaviors that were exhibited 

by all children diagnosed as autistic, supporting the notion 

of looking at autism as a syndrome of behaviors. 

Relationship Between Autistic Behaviors 

In order to differentiate autism from other disorders 

(e.g., mental retardation, schizophrenia), previous studies 

have typically examined the frequency of unusual behaviors 

exhibited by children with autism and compared them to 

control groups matched for mental age and/or IQ (Adrien et 

al., 1987; Clancy et al., 1969; Freeman, Ritvo, & Schroth, 

1984; Garfin et al., 1988; Rimland, 1971). These results 

were then used to draw conclusions about characteristics 

which are the most diagnostic of autism. While this line of 

research has certainly been useful in pinpointing some of 

the characteristics of autism, it does not provide 
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information about the relationship between different types 

of behavior. Given the interest in defining subgroups of 

children with autism (Rimland, 1984; Siegel, Anders, 

Ciaranello, Bienenstock, & Kraemer, 1986), exploring the 

relationship between autistic behaviors would provide 

information about the types of behavior most likely to be 

seen together and, thus, seems an important area of inquiry. 

While behaviors in the five pathology areas in this 

study were highly related to overall pathology, the 

relationship was strongest for behaviors associated with 

relating to people, use of materials, and responding to 

sensory stimuli. Thus, pathological behavior in one of 

these three areas was more predictive of overall 

pathological behavior than abnormal affect or language. In 

addition, these three areas were the most related to each 

other. The relationship between these unusual behaviors 

will now be discussed in more detail for each pathology 

area. 

Affect. While most subjects exhibited unusual affect, 

they differed as to what conditions elicited abnormal 

affective responses. In fact, there was considerable 

variability across subjects with some children showing no 

abnormalities and others exhibiting severe abnormalities on 

all the behaviors observed. 

Overall, behaviors in this area were unrelated to each 

other. In other words, a subject's abnormal affect in one 

situation (e.g., pain) was not predictive of his/her 
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affective response in other situations (e.g., tickle or 

fear). This again points to the within-subject variability 

common to these children. Additionally, affect was the 

least affected by behaviors in the other four areas, 

indicating that abnormal affective responses are not 

predictive of unusual behaviors in the other pathology 

areas. 

Relating. While the unusual way the child interacts 

with people has traditionally been viewed as a cardinal sign 

of autism, there was considerable variability between 

subjects in this area. Similar to the variability seen in 

the affective area, some subjects displayed no abnormalities 

and others displayed severe abnormality on all the behaviors 

associated with relating to people. 

While only two of the behaviors in Relating were 

associated with each other (not initiating social 

interaction or seeking help), several interesting 

relationships were found between behaviors in this area and 

those in the other pathology areas. For example, subjects 

who had difficulty with interruptions (Affect) were more 

likely to be rated as "uncooperative" by the examiners. 

Although the child may certainly be "uncooperative", an 

alternative explanation might be that this apparent lack of 

cooperation is actually an inability to be flexible with the 

test demands. In turn, this inflexibility may be 

interpreted as "uncooperative" by examiners. Furthermore, 
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the nature of the testing situation itself may be difficult 

for the child. It is typically an all new situation with 

unfamiliar people and tasks, as well as a break in the 

child's normal routine. 

Other research (Alpern, 1967? DeMyer, Churchill, 

Pontius, & Gilkey, 1971; Lockyer & Rutter, 1970) has noted 

that "uncooperative" behavior in children with autism is 

often directly related to the difficulty of task demands. 

The newness of the testing situation coupled with difficult 

tasks may indeed result in very "uncooperative" behavior. 

The relationship between these variables is important to 

consider when working with children with autism as they are 

frequently labeled "noncompliant". This "noncompliance" is, 

in turn, often targeted for change (Lovaas, 1981). If 

"uncooperative" and "noncompliant" behavior actually 

reflects difficulty with changes, strategies designed to 

help the child with transitions may be more beneficial than 

"compliance training". 

Interestingly, there was no relationship between eye 

contact and other types of autistic behaviors (e.g., 

awareness of people's presence, initiation of social 

interaction, abnormal visual sensitivity, etc.). Again, 

this is a behavior often targeted for training with the 

assumption that it is a prerequisite for more sophisticated 

social exchanges (Kozloff, 1974; Lovaas, 1977; Foxx, 1977). 

While this behavior may interfere with social experiences by 

causing other people to avoid the person with autism, it is 
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not associated with other types of unusual social behavior 

in children with autism themselves. 

This is consistent with arguments made by Mirenda, 

Donne11an, and Yoder (1983) regarding the emphasis placed on 

eye contact in operant-conditioning models of treatment. 

They questioned the meaningfulness of this behavior in 

social interactions. Their pilot study with a small number 

of children found that the amount of eye contact did not 

differ between autistic children and their age-mates. The 

quality of the eye contact was different however. The PEP's 

assessment of eye contact is, similarly, an evaluation of 

the quality of this contact. 

A very striking absence was a relationship between eye 

contact and attention span. It has been assumed by many 

investigators that the child cannot attend to what is being 

taught unless he or she is looking at the teacher. 

Consequently, eye contact is often targeted as a 

prerequisite skill for attending as well as for social 

interchange, as previously mentioned. For example, Kozloff 

(1974) stated 

Unless the child looks at you when you ask him to, when 

you are talking to him, and when you are showing him 

how to do something, you will not be able to teach him 

anything! So you have to make sure that the child has 

good eye contact before you work on target behaviors in 

any other skill area. (p. 52) 
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Use of materials. Most of the children in this study 

displayed more abnormal behaviors in their play and use of 

materials than in any other area. Behavior in a free play 

situation reflected a lack of interest in age-appropriate 

toys as well as inappropriate play. The way they examined 

test materials and their environment was also unusual for 

most of these children, ranging from total disinterest to a 

preoccupation with exploring in only one way (e.g., 

smelling). This behavior was not influenced by age, IQ, or 

developmental level. 

Similar to the areas of Affect and Relating, only one 

strong relationship emerged between behaviors in this area. 

Disorganized behavior and abnormal attention span were 

highly associated. This relationship makes intuitive sense; 

if children are unable to focus on the task at hand, then 

their ability to organize their behavior is also going to be 

deficient. Alternatively, children's disorganized behavior 

contributes to their abnormal attention span because they 

are unable to sufficiently make sense of the task in order 

to attend to it. Thus, explicitly teaching children with 

autism organizational skills may be one method of increasing 

attention span. 

Although abnormal attention span has received a good 

deal of focus in the literature, the disorganized behavior 

of these children has not. This behavior would appear to 

have more far-reaching consequences in everyday life than 
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attention span (e.g., independent skills). Further research 

would be helpful in clarifying the role of this behavior. 

As mentioned previously, use of materials, as a whole, 

was associated with unusual behaviors in socialization and 

sensory responses. However, despite the number of behaviors 

in this area exhibited by the subjects, specific behaviors 

were not predictive of unusual behaviors which may be 

present in other pathology areas. The few relationships 

that were present were heavily influenced by IQ and 

disappeared once IQ was accounted for. 

The lack of relationship between specific behaviors in 

this area and other autistic behaviors is quite surprising. 

One might expect that children preoccupied with exploring 

the environment might show, on the other hand, a lack of 

interest in or awareness of other people. However, this was 

not the case. Similarly, a strong relationship might be 

expected between examining materials inappropriately and 

abnormal sensitivity in senses such as touch or vision. 

Again, there was no relationship between these behaviors. 

This points again to the variability both between and within 

subjects. 

Sensory Modes. Although abnormal sensory responses as a 

whole were not as disturbed as other pathology areas, all 

children displayed some unusual sensory responses. Visual 

sensitivity was evident in the vast majority of these 

children (i.e., 94%) regardless of functioning level or age. 
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This sensitivity ranged from avoidance of visual stimuli to 

prolonged interest in certain materials, objects or colors. 

Examples of these behaviors might include lining up objects 

in set patterns, holding objects up to the light, or staring 

at colors. 

While most children in the sample showed abnormal 

auditory sensitivity (i.e., 78%), a significantly smaller 

number showed unusual responses to the three noise-makers 

presented (i.e., 37% to 51%). Additionally, auditory 

sensitivity was unrelated to any other behaviors, including 

responses to the noise-makers. This apparent discrepancy is 

probably a reflection of the inconsistency of a given 

subject even across similar behaviors. While presentation 

of the three noisemakers examines abnormal responses at 

three distinct points in time, auditory sensitivity examines 

auditory responses across a variety of stimuli and settings. 

For example, a subject might not show any deviance in 

response to two noisemakers, but exhibit severe deviance in 

response to the third. Auditory sensitivity might 

subsequently be rated as mildly abnormal because of this 

inconsistency in responses. 

Abnormal interests in taste or smell were exhibited by 

about 50% of the subjects, but there was no relationship 

between unusual interests in any of the different sense 

modalities. Thus, an unusual interest in textures, for 

example, was not associated with unusual interest in other 

sensory modes such as taste or smell. The only 
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relationships which did emerge were responses to the three 

different noisemakers, as noted above. 

Unusual responses to sensory stimuli were related to 

unusual body movements such as strange finger movements, 

posturing, rocking, or spinning. Thus, children displaying 

disturbed sensory responses were more likely to also exhibit 

unusual body movements. This relationship makes sense as 

one theory about these body movements is that the child is 

receiving sensory stimulation from them (Ornitz, 1974; 

Schreibman, 1988). 

Language. Most of the children in this study were 

rated as nonverbal so the following discussion is limited to 

the twenty-five verbal subjects. Unusual use of language 

included behaviors such as echolalia, abnormal intonation, 

use of jargon, perseveration, confused word order, 

meaningless words and phrases, and words used in the wrong 

context. 

All of the subjects exhibited at least one unusual 

behavior in their use of language. However, as previously 

mentioned, only two behaviors were displayed by most of the 

children (i.e., 80%): abnormal intonation/inflection and 

word or sound perseveration. Behaviors frequently cited by 

other researchers, such as echolalia and pronoun reversal, 

were observed to a lesser degree (i.e., 64% and 30% 

respectively). In addition, although pronoun reversal was 
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related to overall pathology on the CARS, it was unrelated 

to any other unusual language characteristics. 

In contrast to the other pathology areas, most of these 

language behaviors were highly related to each other. 

Hence, the presence of one or more of these behaviors makes 

it likely that there are others present also. However, age 

and IQ were major variables that had to be considered when 

studying these relationships. In addition, there was no 

clear-cut pattern of behaviors that were likely to occur 

together. 

Summary. In summary, there were a number of behaviors 

across pathology areas shared by most of the children in 

this sample. The most interesting findings were the 

emergence of relationships between behaviors that are 

related to intervention. For example, disorganized task 

behavior was highly related to attention span, and 

discussion focused on addressing the disorganized behavior 

itself rather than attention span as has been traditionally 

done. There was a striking lack of relationship between 

behaviors where one would have been expected. For example, 

eye contact has frequently been targeted for change in 

previous literature because of the assumption that it was 

related to other behaviors. However, no association was 

found between eye contact and other autistic behaviors 

(including attention span) in this sample. 
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There were additional behaviors that varied between 

groups of children differing in IQ or developmental level. 

These will be discussed in more detail below. 

Differences Between High and Low Functioning Subjects 

Approximately 14% of this sample consisted of subjects 

with a nonverbal IQ of 70 and higher, consistent with the 

percentage of high functioning people typically reported for 

an autistic population (i.e., 10 to 20 percent). Twenty 

percent of the subjects had an IQ of 60 and above. The 

following discussion addresses the difference between high 

and low functioning subjects. Comparisons were not made in 

the Language area because of the small number of subjects 

who were verbal. 

Affect. In regard to affective behaviors, lower 

functioning children were more likely to respond 

inappropriately to their reflections in a mirror, and higher 

functioning children had more difficulty tolerating 

interruptions. The response of lower functioning children 

to their mirror reflection is consistent with previous 

research. Ferrari and Matthews (1983) found that autistic 

children's response to their reflection in a mirror was 

directly related to their level of developmental 

functioning. The difficulty that higher functioning 

children had with interruptions may be due to them being 

more aware of their surroundings and understanding task 

demands better than lower functioning subjects. 
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Relating. Although relating to people was highly 

associated with IQ, there were still some differences 

evident between high and low functioning subjects. As noted 

earlier, there was a predictable association between 

initiating social interaction and seeking help. However, a 

higher percentage of high functioning children scored 

abnormally in seeking help than in initiating social 

interaction. This pattern was not evident in the low 

functioning children. Thus, high functioning children would 

be more likely to initiate social interaction than low 

functioning children, but both groups had difficulty seeking 

out help. 

One possible explanation of this difference may be that 

the initiation of interaction only addresses the child's 

interest in socialization; whereas, seeking help is a more 

complex behavior. First, the child must recognize his or 

her own difficulty, understand that someone else may be able 

to help, then be able to communicate that need. In 

contrast, initiating contact could be as simple as just 

looking at the examiner during an unstructured activity. 

Thus, it appears that the more intellectually-able person 

with autism may have more social interest but not have the 

necessary skills to follow through on this interest. In 

contrast, the low functioning child may have a lower level 

of social interest to begin with. 

Materials. Similar to Relating, subjects' use of 

materials was also related to IQ. However, while most of 
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the subjects were disorganized in their approach to tasks, 

this was more evident in lower functioning children. This 

occurrence may be a reflection of their difficulty 

understanding the task demands. Given their lower 

functioning level, they may be unsure of how to use the 

materials and, thus, appear disorganized. Higher 

functioning children may be more likely to understand the 

requirements of the task and thus approach it in a more 

organized manner. 

Sensory Modes. There were two behaviors in this area 

that differed between groups. Auditory sensitivity was much 

more common for children functioning over 30 months (71% 

versus 44%). On the other hand, younger children and those 

functioning below 30 months were more likely to exhibit 

unusual interest in textures. This behavior might involve 

excessive .pa handling of certain textures, rubbing on his 

or her face, or avoidance of other textures. 

Summary. There were a number of behaviors that were 

different between groups of high and low functioning 

subjects. In general, children with IQ's lower than 60 were 

more likely to exhibit abnormal responses to their 

reflections, to be rated as uncooperative, show disorganized 

task behavior, and they were less likely to seek help or 

initiate social interaction. Those children functioning 

below 30 months developmentally were more likely to be 

unresponsive to the examiner's voice. Children with IQ's 
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over 60 were more likely to have difficulty tolerating 

interruptions than lower functioning children. Because of 

the small number of subjects in this study with an IQ over 

60 (n = 15), these results should be used cautiously when 

making inferences about differences between these groups. 

Developmental Functioning. Intelligence, 

and Autistic Behaviors 

Though performance on developmental and intelligence 

tests are highly related in children with developmental 

disabilities (Sattler, 1982, ch.4), these tests differ in 

the types of skills they purport to assess. As Goldman, 

Stein, and Guerry (1983, ch. 8) discuss, developmental tests 

take into account assorted biologically-based milestones 

that are achieved by nonhandicapped children at specific 

ages (e.g., motor skills, language, perception). 

Intelligence tests, on the other hand, are not designed 

to specifically assess these skills, though they do rely on 

them to a certain degree in measuring cognitive skills. 

Although there are differences between developmental and IQ 

tests, it is unclear what these differences are in the child 

with autism. Additionally, while a relationship between 

developmental functioning and IQ would be expected, their 

respective relationships to autistic pathology might be 

different. Thus, another area of interest in this study was 

the relationship of both developmental functioning and IQ to 

autistic behaviors. 
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Typically, autistic behaviors, intelligence, and 

developmental functioning have been studied in isolation 

from one another, and little research has been conducted to 

examine the relationship between them. There has been 

consistent evidence of a negative relationship between IQ 

and autistic behaviors (Bartak & Rutter, 1976; McCallon, 

1986; Schopler et al., 1980). However, the types of 

autistic behaviors which are negatively related to IQ have 

not been explored. Given the relationship between IQ and 

developmental functioning, it would seem likely that a 

negative relationship would exist between development and 

autistic behaviors also. Again, however, this has not been 

previously explored. 

The most striking finding in this study was the lack of 

relationship between autistic behavior and developmental 

functioning. Although, in general, intelligence was 

negatively related to autistic behavior, there was 

relationship between overall developmental level and 

severity of autistic behaviors. That is, the lower the 

level of intelligence, the greater the severity of autistic 

behaviors exhibited. On the other hand, children with 

severe autistic behaviors were just as likely to be 

functioning at lower developmental levels as they were at 

higher ones. Given the fact that a specific developmental 

level could conceivably represent children with varying 

IQ's, this result is not necessarily unusual. This finding 
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also supports autistic behaviors as atypical for any level 

of development. 

When the types of autistic behaviors were examined, 

however, there were some interesting results. As a whole, 

unusual behaviors associated with social interaction, 

sensory responses, and use of materials were the only ones 

related to IQ. Only one unusual language behavior was 

related to IQ: Immediate echolalia. There was no 

relationship between IQ and unusual affect. 

On the other hand, developmental functioning was only 

associated with behaviors in the social area. Abnormal 

interactions with people were associated with low scores in 

all developmental areas except EHI. 

Summary. in summary, there is a relationship between 

intelligence and autistic behaviors, similar to previous 

studies, but there is less of a relationship between 

development and these behaviors. In particular, both 

intelligence and developmental functioning are negatively 

related to unusual behaviors in social interaction. In 

addition to skills in socialization, IQ was negatively 

related to unusual sensory responses and use of materials. 

Unusual affect and language were unrelated to either IQ or 

development. 

Analysis of individual behaviors found a few that were 

related to development, and most of these made intuitive 

sense. For example, abnormal responses to auditory stimuli 

were associated with lower perceptual development. Another 
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example is that a child who misunderstands the meaning of 

words or sentences and who mixes up the order of words in 

his speech, will, predictably, also demonstrate poor 

receptive language skills. Several behaviors were exhibited 

more frequently by low functioning children (e.g., 

inappropriate responses to mirror reflection), hence their 

relationship to development. 

On the surface, there were a number of behaviors that 

were unrelated to development that logically should have 

been. For example, attention span, as noted earlier, is 

often considered a target for behavioral change. It seems 

reasonable to assume that a poor attention span would 

interfere with the acquisition of cognitive skills such as 

those assessed by the PEP. But this was not the case in 

this study. Similarly, it might be assumed that increasing 

eye contact would result in increased attention, and 

subsequent increased learning. Again, these relationships 

did not hold true for the children in this sample. In 

addition, there were a number of high-frequency behaviors 

which were unrelated to developmental functioning. Some of 

these behaviors included: abnormal eye contact and 

attention span, visual sensitivity, disorganized task-

oriented behavior, and language abnormalities such as 

intonation and inflection. 

These are interesting findings since all of the 

behaviors rated on the PEP and CARS have been associated 
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with autism. Only affect and language appear to be fairly 

unaffected by IQ and the developmental level of the child. 

Although most children with autism will exhibit behaviors 

across these areas, higher level children may be more likely 

to exhibit abnormalities in their affect and language than 

in the other areas. This is an interesting finding since 

many early investigators identified relating to people as 

one of the core deficits in this disorder. This may not be 

the most disturbed area for the autistic child of average or 

low average intellect. This finding may also be a function 

of the PEP itself. The items in this area on the PEP are 

more representative of lower level relating skills. Since 

the difficulties in relating evidenced by higher functioning 

persons with autism are more subtle, they may be more 

difficult to evaluate with this instrument. Further 

research in this area is indicated. 

Summary 

The purpose of this exploratory study was to gain more 

information about the developmental skills and abnormal 

behaviors of children with autism. Major interests included 

exploring the pattern of developmental strengths and 

weaknesses, the relationship between unusual behaviors, and 

the relationship of autistic behaviors to development and 

IQ. 

A major finding was the emergence of a developmental 

profile which was common across subjects of different ages, 

IQ's, developmental levels, and levels of expressive 
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language. Gross motor skills were the highest area of 

development, followed by fine motor, eye-hand integration, 

and perception. Imitation and cognitive skills, requiring 

both expressive and receptive language, were the lowest 

areas of functioning. 

The wide variability of behavior within and between 

children with autism has been well documented. This 

variability is often a source of confusion in diagnosis 

since various evaluators may weight certain behaviors 

differently. Although the children in this study also 

exhibited this wide variability, there were a number of 

behaviors which were common to the majority of them and 

which spanned the five categories of abnormality usually 

associated with the disorder of autism (i.e., affect, 

relating to people, use of materials, sensory responses, and 

language). These behaviors included abnormalities in 

affect, fear reactions, eye contact, seeking help, playing 

alone, exploring the environment, examining materials, 

attention span, visual and auditory sensitivity, 

intonation/inflection, and word or sound perseveration. 

Another area of interest was the relationship between 

autistic behaviors. By exploring this relationship, 

information could be generated about potential patterns of 

behaviors, or those that might be expected to be seen 

together. The few relationships which did emerge made 

intuitive sense for the most part. For example, 
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inappropriate responses to pain and to a pinch, not 

initiating social interaction or seeking help, and abnormal 

attention span and disorganized behavior on a task were all 

strong relationships not affected by age or IQ. 

However, the most striking finding was the lack of 

relationship between most of these behaviors. For example, 

it might be theorized that children with poor eye contact 

are also unaware of other people, but there was no 

relationship between these two behaviors in this sample. A 

similar lack of relationship was evident for most of the 

behaviors examined in this study. Thus, while there are a 

number of behaviors which are common for most children with 

autism, these behaviors are not predictive of other 

behaviors which may be present. Consequently, there was not 

a particular group of behaviors which could be expected to 

be seen together in the child with autism. 

A major aim of this study was to investigate the 

relationship between development and particular autistic 

behaviors. Although previous studies have not examined this 

relationship, a logical assumption would be that autistic 

behaviors might influence a child's acquisition of 

developmental skills. Children who are particularly 

sensitive to visual stimuli, for example, may have 

difficulty working with visual materials because this very 

sensitivity may interfere with their attention to the task. 

Conversely, this same sensitivity might result in improved 

performance because of their acute interest in visual 
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stimuli and consequent motivation to work with the 

materials. 

However, the results of this study do not support these 

suppositions. Thus, while these behaviors are unusual, they 

do not appear to be interfering with the child's development 

as a whole. Consistent with previous research, IQ was the 

greatest predictor of development. Behaviors which have 

ordinarily been pinpointed as major obstacles to learning, 

such as eye contact, attention span, and abnormal 

exploration of the environment and materials, were not 

associated with developmental skills. 

Unusual behaviors in the area of Affect consistently 

emerged as different than the other behaviors. These were 

the least related to other behaviors and were not affected 

by age, IQ, or development. In comparison to the other 

pathology areas, affect was quite independent of 

development. Affective behaviors are typically grouped with 

behaviors in relating to people in classification systems 

and tests. 

These findings are indicative of the great complexity 

of this disorder. Though these children show great 

variability in the specific behaviors they exhibit, their 

developmental profile is much more predictable. 

Future Research 

There is much overlap in diagnostic systems between 

affective behaviors and those associated with relating to 

people. In fact, the PEP-R combines these two areas into 



100 

one pathology group because of these similarities. In this 

study, however, affect consistently emerged as a group of 

behaviors clearly distinct from the other pathology areas. 

Although it was one of the most disturbed areas for this 

population, it was the least related to overall pathology 

and was independent of IQ, age, or developmental level. 

This finding is especially important when studying higher 

functioning children. The mild form of this disorder has 

been the most difficult to diagnose with the latest attempt 

being the category of "Pervasive Developmental Disorder". 

More information about the distinction between affect and 

other autistic behaviors would be helpful in understanding 

the difficulties these children may have. 

Although the relationship between development and 

autistic behaviors was lower than might be expected, this 

could be a function of the types of developmental skills 

assessed. While the PEP attempts to evaluate skills in a 

variety of areas which would be addressed in an educational 

setting, as a whole, these are not functional tasks that 

children would use in their everyday life. It would be 

interesting to investigate how these behaviors might 

influence the child's acquisition of skills such as those 

measured by the Vineland Adaptive Behavior Scales in future 

studies. 

As with previous research, these findings point to the 

importance of considering factors such as age, developmental 
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level, and IQ when drawing conclusions about groups of 

autistic children. This is especially true when looking at 

the language skills of these children. 
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Childhood Autism Rating Scale (CARS) 

Name Date of Birth 

Examiner Date 

1. Relationships with people 

2. Imitation: Motor & Verbal 

3. Affect/Emotional responses 

4. Use of Body 

5. Relation to nonhuman objects 

6. Adaptation to changes 

7. Visual responsiveness -

8. Auditory responsiveness 

9. Response to touch, taste, 

smell 

10. Anxieties/Fears 

11. Verbal communication 

12. Nonverbal communication 

13. Activity level 

14. Inconsistencies in intelligence-

15. General impressions 

1.5 2 2.5 3 3.5 
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ITEMS IN THE DEVELOPMENTAL FUNCTION SCALES OF THE PEP 

A. IMITATION 

Motor 
Manipulates a kaleidoscope 
Taps the call bell twice 
Rolls clay into an elongated strand 
Manipulates cat puppet 
Imitates gross motor movements 

Vocal 
Imitates animal sounds: puppets 
Repeats two and three digits 
Repeats four and five digits 
Imitates sounds 
Imitates words 

B. PERCEPTION 

Visual 
Follows bubbles with eyes 
Indicates appropriate slots of three-piece 

geometric form board 
Completes the four-piece form board 
Indicates appropriate slots of three-piece mitten 

form board 
Matches five cups with saucers 
Responds to gestures 
Finds candy under cups 
Shows interest in language book 

Hearing 
Hears and orients to clapper 
Hears and orients to whistle 
Hears and orients to hand bell 

C. FINE MOTOR DEVELOPMENT 

Unscrews the lid on a jar of bubbles 
Blows bubles 
Makes a bowl out of clay 
Touches thumb to individual fingers 
Draws a Person 
Hands you objects requested by name from pouch 
Cuts with scissors 
Strings beads 
Uses hands cooperatively 
Picks up candy with pincer grasp 
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D. GROSS MOTOR DEVELOPMENT 

Catches the ball 
Throws the ball 
Kicks the ball 
Walks alone 
Walks up the stairs, using only one foot per step 
Claps hands 
Stands on one foot 
Jumps up and down on two feet 
Pushes self on wheeled walker 
Swings two beads 
Transfers objects from hand to hand 

E. EYE-HAND INTEGRATION 

Fits pieces in slots of three-piece geometric form 
board 

Fits pieces into slots of three-piece mitten form 
board 

Interlocks pieces of four-piece interlocking kitten 
puzzle 

Scribbles spontaneously 
Copies vertical line 
Copies circle 
Copies square 
Copies triangle 
Copies diamond 
Colors within line (bunny) 
Matches nine letters on the alphabet lotto card 
Copies seven letters 
Stacks eight blocks 
Puts blocks in the box 

F. COGNITIVE PERFORMANCE 

Play interaction with puppets 
Points to body parts on the dog puppet 
Points to own body parts 
Receptively identifies three geometric shapes 
Receptively identifies big nad little 
Indicates appropriate placement on four-piece 

interlocking kitten puzzle 
Completes the cow puzzle 
Receptively identifies five colors 
Receptively identifies nine letters on alphabet 

lotto card 
Writes own first name 
Identifies by touch five objects inside a small 

pouch 
Makes a picture of a boy 
Receptively identifies two and six blocks 
Puts a block in cup and cup on the floor 
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Pantomimes use of five objects 
Sorts 12 cards by color or form 
Sorts 12 cards by subjects and relationships 
Receptively identifies pictures in the language book 
Responds to verbal directions 
Follows written directions 

G. COGNITIVE VERBAL 

Expressively identifies circle, square, and triangle 
Expressively identifies big and little 
Expressively identifies five colors 
Repeats two and three digits 
Repeats four and five digits 
Expressively identifies nine letters on alphabet 

lotto card 
Counts two and seven blocks 
Counts aloud 1 through 10 
Expressively identifies 10 numbers 
Solves addition and subtraction problems 
Solves addition and subtraction problems 
Expressively identifies pictures in the language 
book 
Imitates short phrases 
Imitates sentences 
Imitates complex sentences 
Reads short words 
Reads one short sentence 
Reads without making many errors 
Reads with comprehension 



APPENDIX C 

ITEMS IN THE PEP PATHOLOGY SCALE 

108 



109 

ITEMS IN THE PEP PATHOLOGY SCALE 

A. AFFECT 

Responds inappropriately to his own reflection in the 
mirror 

Responds inappropriately to being tickled 
Reacts inappropriately to being pinched 
Abnormal affect 
Inappropriate fear reaction 
Inappropriate displeasure to pain 
Does not tolerate interruptions 

B. RELATING, COOPERATING, AND HUMAN INTEREST 

Responds inappropriately to physical contact 
No initiation of social interaction 
Inappropriately responds to the examiner's voice 
Abnormal eye contact 
Does not seek help from the examiner 
Unawareness of examiner's presence 
Uncooperative with the examiner 

C. PLAY AND INTEREST IN MATERIALS 

Plays alone inappropriately 
Responds inappropriately to string 
Explores environment inappropriately 
Examines the test materials inappropriately 
Disorganized behavior when task-oriented 
Abnormal attention span 

D. SENSORY MODES 

Examines three tactile blocks inappropriately 
No eye dominance 
Does not cross midline 
Responds inappropriately to clapper 
No foot dominance 
Responds inappropriately to whistle 
No hand dominance 
Responds inappropriately to hand bell 
Abnormal visual sensitivity 
Abnormal auditory sensitivity 
Abnormal interest in textures 
Abnormal interest in taste 
Abnormal interest in smell 
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E. LANGUAGE 

Abnormal intonation and inflection 
Babbling 
Uses words inappropriately 
Uses jargon 
Immediate echolalia 
Delayed echolalia 
Word or sound perseveration 
Pronoun reversal 
Semantic confusion 
Sound confusion 
Syntactic confusion 
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PROCEDURE FOR CONVERTING PEP DEVELOPMENTAL 

FUNCTION RAW SCORES 

The PEP manual includes age ranges which correspond to 

the raw scores for each developmental function. Raw scores 

for each subject were converted to a developmental age (in 

months) by using the midpoint of these ranges. 
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Table 2 

Correlations Between Overall Developmental Score CODS') 

and Function Scores on PEP 

Function Areas ODS 

Cognitive Performance .94 

Eye-Hand Integration .90 

Fine Motor .89 

Imitation .88 

Cognitive Verbal .88 

Perception .78 

Gross Motor .76 

Note: E =< .01 for all correlations. 
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CORRELATIONS BETWEEN THE PEP SEVEN DEVELOPMENTAL FUNCTION SCORES 

COMPARED WITH PARTIAL CORRELATIONS CONTROLLING FOR IQ 
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Table 3 

Correlations Between the PEP Seven Developmental Function 

Scores Compared with Partial Correlations Controlling for 10 

Imit Perc FM GM EHI CP 

Imitation (Imit) 

Perception (Perc) .67 

( .34) 

Fine Motor (FM) .79 .79 

( .54) (.54) 

Gross Motor (GM) .72 .72 .79 

( .56) (.56) (.68) 

Eye-Hand Integration (EHI) .78 .80 .87 .72 

( .51) (.62) (.72) (.58) 

Cognitive Performance (CP) .83 .74 .83 .76 .84 

( .60) (.47) (.59) (.61) (.62) 

Cognitive Verbal (CV) .83 .65 .73 .61 .80 .89 

( .68) (.35) (.46) (.37) (.59) (.77) 

Note: Correlations in parentheses are partial correlations 

controlling for IQ. 

E =< .01 for all correlations. 
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Table 4 

Mean PEP Developmental Function Scores (in months) 

Function Scores M SQ Range 

Gross Motor 40. .92 18. .4 9 - 63 

Fine Motor 35. .09 15. .9 9 - 72 

Eye-Hand Integration 33. .30 16. .8 9 - 74 

ODS 30. .45 14. .2 6 - 74 

Perception 30. .64 17. .5 7 - 60 

Imitation 27. .74 16. .4 11 - 69 

Cognitive Performance 25. .18 16. .9 10 - 79 

Cognitive Verbal 23. .86 18. .2 12 - 77 
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Table 7 

Intercorrelations Between PEP Pathology Areas 

Pathology Area Affect Relating Materials Sensory 

Affect 

Relating .51** ___ 

Materials .57** .61** 

Sensory .39** .54** .69** 

Language .28 .50* .33 .25 

E < .05. ** e =< .01. 
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PEP PATHOLOGY ITEMS AND PERCENTAGE OF SUBJECTS 

RECEIVING SCORE OF ABNORMAL 
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Table 8 

PEP Pathology Items and Percentage of Subjects Receiving 

Score of Abnormal 

Pathology Area/Item Percentage 

Affect 

Abnormal Affect 97 

Reflection 85 

Fear 77 

Interruptions 71 

Pinch 66 

Tickle 65 

Pain 64 

Relating 

Eye Contact 90 

Seeks Help 90 

Uncooperative 77 

Social Interaction 75 

Aware of Examiner 65 

Response to Voice 63 

Physical 56 

Play and Interest in Materials 

Attention span 97 

Play alone 88 

Disorganized behavior 85 

Examine materials 84 
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Explore environment 76 

Response to string 53 

Sensory Responses 

Visual sensitivity 94 

Auditory sensitivity 78 

Textures 72 

Examine blocks 65 

Eye dominance 55 

Response to bell 51 

Taste 51 

Response to whistle 46 

Hand dominance 40 

Smell 38 

Response to clapper 37 

Foot dominance 32 

Cross midline 22 

Language 

Intonation/Inflection 80 

Perseveration 80 

Inaappropriate word use 68 

Immediate echolalia 64 

Semantic Confusion 61 

Delayed echolalia 52 

Sound Confusion 42 

Pronoun Reversal 30 

Jargon 29 
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Syntactic Confusion 25 

Babbles 16 
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TABLE 11 

PEP ITEMS WITH STATISTICALLY SIGNIFICANT CORRELATIONS 

WITH THE CARS TOTAL 
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Table 11 

PEP Items With Statistically Significant Correlations With 

the CARS Total 

PEP Pathology Items E 

Foot dominance .46 

Aware of Examiner .44 

Cross Midline .43 

Exam test materials .40 

Disorganized behavior .40 

Play Alone .39 

Response to Voice .39 

Hand dominance .35 

Taste .36 

Eye Dominance .34 

Abnormal Affect .34 

Fear .34 

Note. Only items which correlated with the CARS Total at or 

below the .01 level are included. 
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DEVELOPMENTAL FUNCTION SCORES CONTROLLING FOR IQ 
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Table 12 

Partial Correlations for Relating. Materials, and Sensory 

with Developmental Function Scores Controlling for 10 

Developmental Functions 

Pathology Area 

Developmental Functions Relating Materials Sensory 

Imitation -.30** -.02 -.07 

Perception -.34** .02 -.47** 

Fine Motor -.21* -.22 -.28* 

Gross Motor -.41** -.01 -.31** 

Eye-Hand Integration -.14 -.18 -.21 

Cognitive Performance -.34** -.14 -.06 

Cognitive Verbal -.25* -.02 -.01 

Developmental Total -.34** .01 .23* 

E =< .05 ** B =< .01, 
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CORRELATION BETWEEN PEP PATHOLOGY ITEMS AND INTELLIGENCE 
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Table 13 

Correlation Between PEP Pathology Items and Intelligence 

Pathology Area/Item IQ 

Affect 

Pain -.27* 

Reflection -.23 

Abnormal Affect -.22 

Pinch -.21 

Tickle -.20 

Fear -.16 

Interruptions .07 

Relating 

Social Interaction -.34** 

Response to Voice -.28* 

Aware of Examiner -.26* 

Physical -.22 

Seeks Help -.22 

Uncooperative -.21 

Eye Contact -.14 

Play and Interest in Materials 

Disorganized behavior - . 5 4 * * 

Examine materials -.46** 

Play alone -.45** 

Attention span - . 3 9 * * 
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Response to string 

Explore environment 

Sensory Responses 

Eye dominance 

Hand dominance 

Foot dominance 

Examine blocks 

Cross midline 

Response to bell 

Textures 

Response to whistle 

Auditory sensitivity 

Taste 

Smell 

Response to clapper 

Visual sensitivity 

Language 

Immediate echolalia 

Intonation/Inflection 

Babbles 

Inaappropriate word use 

Jargon 

Delayed echolalia 

Syntactic Confusion 

Perseveration 

Pronoun Reversal 

.30* 

.22 

.61** 

•.50** 

•.49** 

•.41** 

-.41** 

..37** 

-.36** 

-.30* 

- .20 

-.19 

-.17 

-.15 

-.12 

-.54** 

-.29 

-.25 

-.24 

-.18 

-.16 

-.12 

-.09 

-.09 
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Semantic Confusion -.04 

Sound Confusion .02 

* E =< .05. ** £ =< .01. 
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