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Previous studies have claimed that children with autism are poor imitators and a lack of imitative capacity has been included by 
some investigators as one early sign of autism. Presented here are results from a pilot study focusing on observed imitation after 
presenting 15 tasks to five children with autism (mental age 25-51 months). Imitation tasks involving simple object manipu
lation, vocal responses, facial and manual gestures, and object substitution were presented to each child. The performance of 
the children with autism is compared with (1) three normaI4-year-old children (for allIS tasks), and (2) observations from 28 
healthy l-year-olds (for 10 of the tasks used). The findings indicate that the autistic group displayed the highest level of imi
tation on object manipulation and vocal tasks while object substitution, facial, and motor imitation acts seemed to be difficult 
for children with autism. However, the small number of children included as well as the individual variation observed among 
the autistic subjects precludes any definite conclusions from these pilot observations. It is hypothesized that imitation in chil
dren with autism has to be studied separately for different domains and probably also for different subgroups within the 
autistic population. 
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INTRODUCTION 

Earlier studies have suggested that children with infantile 

autism/autistic disorder (APA, 1980, 1987) are poor imi

tators (Ritvo and Provence, 1953; Lovaas et al., 1967; 

DeMyer et al., 1972; Hammes and Langdell, 1981; Ohta, 

1987), and a lack of imitative capacity has been included 

by some investigators as one of the early signs of autism 

(Krug et al., 1980; Sauvage et at., 1987; LeCouteur et at., 

1989; Rogers and Pennington, 1991). However, children 

with autism are also known to display extreme imitative 

responses like echolalia and echopraxia (Ricks and Wing, 

1975; Shapiro and Lucy, 1978; Ford, 1989), and not all 

studies have found a strong lack of imitative capacity 

among children with autism (Morgan et at., 1989). 

In one of the earliest reports on imitation in young chil

dren with autism, Ritvo and Provence (1953) noted poor 

responses on tasks requiring motor responses as well as 

tasks focusing on object manipulation, sound and draw

ing. Six children were observed but no control group was 

used. Ritvo and Provence concluded that imitation is part 

of the identification process and that the low levels of imi

tation noted among the autistic or carly schizophrenic chil

dren indicated an insufficient differentiation between the 

self and the non-self. Later, Lovaas et at. (1967) also noted 

an imitation deficit among children with autism and 

started training of imitation skills. Today support exists for 

the positive effect of imitative play on the child's be-
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haviour (Dawson and Galpert, 1987; Nadel and Fontaine, 

1989). 

The first experimental study on imitation skills among 

children with autism was reported by DeMyer et al. (1972) 

who found that children with early psychosis (autism or 

childhood schizophrenia) displayed lower levels of body 

and motor-object imitation than the control subjects. 

Moreover, they found that the children in the experimental 

group used objects better when allowed to play with them 

spontaneously than after modelling. Furthermore, several 

reports have observed specific deficits in the ability to imi

tate gestures (e.g. Berges and Lezine, 1965; Ohta, 1987) 

and a low level of motor imitation abilities has been inter

preted as a specific handicap within the neurodevelop

mental area (Jones and Prior, 1985). 

A deficit in imitation of symbolic acts has been noted by 

some investigators (Wing et al., 1977; Hammes and Lang

dell, 1981; Riguet et al., 1981; Sigman and Ungerer, 

1984). Hammes and Langdell, who studied eight children 

with autism and eight children with mental retardation as 

controls, found that their autistic group did imitate at a 

basic level but that the mentally retarded children per

formed better on more symbolic and pretend-like tasks. 

They concluded that children with infantile autism prob

ably have a major deficit for handling of symbolic ges

tures. This makes them poor in pretend play, a deficit that 
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has recently been proposed as being one of the precursors 

to the observed inability among children with autism to 

develop a "theory of mind" (Baron-Cohen et al., 1985; 

Leslie, 1987). In addition, Hertzig et al. (1988) reported 

that children with autism also performed less well on tasks 

requiring imitation of affective stimuli. 

An imitation deficit has furthermore been noted in 

retrospective reports (Sauvage et al., 1987; Dahlgren and 

Gillberg, 1989). Recently, Gillberg et al. (1990) con

firmed this finding: "Difficulties in imitating movements" 

was one of the items on a questionnaire given to parents to 

aid discrimination of children with autism from normal 

children and those with mental retardation. 

Moreover, most empirical studies tend to treat imitation 

as a skill unrelated to the domain in focus, and studies 

rarely discuss any individual differences. The literature on 

imitation in normal development has, however, come to 

recognize both differences in imitation between domains 

and individual differences (Bloom et al., 1974; Bates, 

1979; Nelson et al., 1989). 

Although an imitation deficit has been noted for ges

tures, objects, symbolic, and affective tasks, until recently 

no coherent theory of the development of imitation in chil

dren with autism existed. However, Rogers and Penning

ton (1991) presented a theoretical framework for 

understanding the early signs of autism in which they 

hypothesize that "early social capacities involving imi

tation, emotion sharing, and theory of mind are primarily 

and specifically deficient in autism" (p. 137). According 

to Rogers and Pennington early imitation should be 

viewed as a social skill and they stress that an early deficit 

in imitation may be quite handicapping to the very young 

child. An inability to imitate might slow down or hinder 

the early stages of self-development. 

The observations to be reported here are based on a pilot 

study in which imitation among five children with autism 

was compared with (1) three normal 4-year-olds, and (2) 

28 normal l-year-olds. Our primary goal was (1) to study 

ways of observing imitation in young autistic children and 

(2) to investigate imitation within different domains. More 

TABLE I. Subjects included in the IA group 

Case Sex CA MA DO 

1 M 58 51 86 

2 M 62 27 43 

3 F 54 33 62 

4 M 39 25 65 

5 M 42 44 106 
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specifically we wanted to investigate if tasks used in a pre

vious study on healthy infants (Heimann, 1991) could be 

used in a future study investigating imitation in young 

children with suspected autism. 

METHOD 

Subjects 

Infantile autism (fA) group. The subjects were four boys 

and one girl diagnosed according to the DSM-III (APA, 

1980) as suffering from infantile autism. All five children 

also met the criteria for autistic disorder according to the 

DSM-III-R (APA, 1987). Two independent child psy

chiatrists examined the children and arrived at the same 

diagnosis in all five cases. Chronological age ranged from 

39 to 62 months (see also Table I). Mental age was 

assessed by the Griffiths Developmental Scales (Griffiths, 

1954; Swedish standardization: Alin-Akerman and 

Nordberg, 1980) and the obtained developmental quo

tients (DQ) varied from 43 to 106. The estimated mental 

age (MA) varied from 25 to 51 months. Mean chronologi

cal age at diagnosis was 46 months (range 34-67; one child 

received his final diagnosis after participating in this 

study). 

Comparison group 1 (CG 1). Comparison data were col

lected from three normal 4-year-olds (chronological age: 

45-48 months). Their development was judged to be nor

mal and age-appropriate by their parents and preschool 

teachers. 

Comparison group 2 (CG2). Additional data from 28 

healthy 12-month-old infants participating in a separate 

study on imitation during the first year of life (see Hei

mann, 1991) were also used for comparison purposes. 

Procedure 

IA group. A home visit was scheduled shortly after receiv

ing the parents' consent for the children's participation. 

The home visit took approximately 1 h and consisted of 

three parts: (1) familiarization (not less than 5 min); (2) 

AD Associated handicaps 

67' ABR abnormalities 

30 SMR 

38 MMR + elfin face 

31 

32 Astigmatism 

CA, chronological age in months; MA, estimated mental age in months; DO, developmental quo

tient; AD, age when diagnosed according to medical records; SMR/MMR, severe or moderate 

mental retardation; ABR, auditory brain response. 

, Case 1 had only a provisional diagnosis of IA when observed at 58 months; final diagnosis was 

received at 67 months. 
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IMITATION IN AUTISM 

free play (mean length 3.4 min, range 2.4-5.3 min), and (3) 

elicited imitation (mean length 22.7 min, range 17.2-36.0 

min). All children were videotaped during free play and 

elicited imitation using a lightweight portable camera with 

a separate recording unit. 

Free play. The child was allowed a brief period to 

explore the toys. During this period, the experimenter (E) 

sat on the floor with the toys spread out in front of her. The 

purpose was to see if any of the imitation tasks were pro

duced spontaneously by the child while exploring the toys. 

Elicited imitation. The imitation tasks were presented in 

a pre-set order. That is, this phase always started with a 

simple object manipulation task and ended with an object 

substitution task (see below for a description of all tasks). 

Two identical sets of toys (the same toys as in the free play 

part) were used throughout (one set for the child and one 

set for E). Every presentation was carried out twice, unless 

the child produced a complete imitative response after the 

first presentation. Moreover, a presentation was only car

ried out when E judged the child to be attentive. No verbal 

clues were given indicating what was expected of the child 

except for verbal messages needed in order to catch and 

keep the child's attention (e.g. "look here!"). 

Comparison group 1. The procedure for the three chil

dren in CG 1 was identical to the procedure described 

above for the IA group. All observations took place in the 

child's home. The home visit took approximately 30 min 

and consisted of three parts: (1) familiarization (not less 

than 5 min); (2) free play (mean length 5.33 min, range 

5.0-6.0 min), and (3) elicited imitation (mean length 12.0 

min, range 9.0-14.0 min). 

Comparison group 2. The 28 children in CG2 partici

pated in a longitudinal study on imitation during the first 

year of life. The 12 month observation took place in a lab

oratory setting at the Department of Psychology, Univer

sity of Goteborg. Ten of the tasks used were identical with 

10 of the tasks administered to the autistic children. Only 

data from these 10 tasks are included in the analysis. 

Free play. Not included for CG2. 

Elicited imitation. The imitation tasks were presented in 

a pre-set order, starting with a simple object manipulation 

task and ending with vocal imitation (see below for a 

description of all tasks). Overall the procedure for the chil

dren in CG2 was identical with the procedure described 

above for the IA group. 

Imitation tasks 

The following imitation tasks were used in the study. The 

IA group and CG 1 received all of the tasks while CG2 only 

received numbers 1 to 10. 

A Object manipulation 

1 E holds small wooden block in hand, then drops the 

block. 

2 E builds a tower of two blocks. 

3 E stirs with spoon in cup. 

4 E pretends to drink from cup. 

5 E brushes her hair with a soft brush. 

B Vocal imitation 

6 A hand doll pretends to drink from cup, then says 

"Aaah!". 

7 The hand doll holds a small wooden block, drops it 

and says "Oy!". 

C Facial imitation 

8 E models tongue protrusion (E protrudes her tongue 

clearly a couple oftimes in order to elicit imitation of 

tongue protrusion). 

9 E models mouth opening. 

10 E sniffs flower. 

D Motor imitation 

11 E waves bye-bye. 

12 E puts hand over mouth after yawning. 

13 E touches one ear, one knee and then the nose. 

E Object substitution 

14 U sing the cup as a hat. 

15 Pretending to drink using the brush as a cup. 

An additional task intended to observe sequential imi

tation was administered to the IA group (Ullstadius et al., 

unpublished work). However no data from this task are 

reported here since none of the other two groups received 

that task making it impossible to compare performance be

tween the groups. 

Coding and data analysis 

All responses were coded as belonging to one of three 

categories: (1) full imitation, (2) partial imitation or (3) no 

imitation. Full imitation was coded whenever the child 

correctly reproduced the act modelled. Partial imitation 

was coded whenever the child made an attempt to imitate 

but did not make a complete reproduction of the modelled 

behaviour. Imitation was only coded if the child responded 

no later than 10 s after the presentation. Thus, only 

immediate imitative responses are used for comparison. 

The category no imitation was used when the child either 

did not respond or did something completely different 

(e.g. started to play with other toys). Furthermore, res

ponses that had been observed during free play were noted 

separately and not coded as imitation. 

fA group. The videotapes were coded by two of the auth

ors (S-OD, all tapes and MH, part of two tapes). The 

obtained agreement was 90%. 
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Comparison groups 1 and 2. The coding was carried out 

by a senior undergraduate student (all the tapes for CG 1 ), a 

psychologist outside the project (all the tapes for CG2), 

and one of the authors (MH, part of two tapes). In order to 

achieve an acceptable reliability, the coders trained until 

they reached an agreement in scoring imitative responses 

of at least 90%. 

Any difficulties that arose during the process of coding 

the tapes for any of the two groups were solved by review

ing the difficult tape until an agreement was reached. The 

very few instances of difficulties that occurred all focused 

upon judging an imitative response as full or partial. 

RESULTS 

Performance by the IA group 
An overall analysis revealed that of a total of 92 presen

tations, 23 resulted in an imitative response judged as full 

or partial. As evident from Table II, all but one child (case 

M. HEIMANN E1' AL. 

2) showed some imitation on the object manipulation tasks 

while only one or two of the children with autism dis

played imitation when tasks in the other four groups were 

modelled. Thus, object manipulation tasks are more often 

imitated by the autistic children in our sample compared 

with tasks requiring vocal, facial or motor responses. 

More specifically, two children imitated both vocal imi

tation tasks (cases 1 and 5), and two displayed some facial 

imitation (cases 1 and 3). In contrast, only one instance of 

imitation was noted for motor imitation (case 1). The tasks 

involving motor responses were the most difficult ones to 

present and we did not succeed in modelling any of these 

tasks to two of the autistic subjects (cases 4 and 5). Fur

thermore, a relatively low level of imitation was noted for 

object substitution tasks (imitation success cases 1 and 5). 

Each child in the IA group received 15 presentations 

from the experimenter trying to elicit imitation. However, 

since a total of 15 tasks were used and each task could be 

presented twice, a total of 30 presentations would have 

TABLE II. Individual imitative responses observed among children with autism (IA group, n = 5), 

and normal 4 year olds (comparison group 1, n O~ 3) 

Imitative responses displayed by the 

IAgroup Comparison group 1 

Case Subject 

2 3 4 5 2 3 
----
A Object manipulation 

1 Drop block 2 0 2 0 0 2 2 2 

2 Stack block 0 0 2 2 2 2 2 2 

3 Stir in cup 0 0 2 0 2 2 2 0 

4 Drink from cup 0 0 2 1 2 2 0 0 

5 Brush hair 2 0 2 0 1 2 2 2 

Mean 0.8 0 2 0_6 1.4 2 1.6 1.2 

B Vocal imitation 

6 Sound: "aaah" 0 0 0 2 2 

7 Sound: "Oy" 0 0 0 2 1 

Mean 0 0 0 2 1.5 

C Facial imitation 

8 Tongue protrusion 0 2 0 0 2 0 

9 Mouth opening 0 0 0 2 1 

10 Smell flower 2 0 1 0 2 1 2 

Mean 0.66 0 0 1.67 

o Motor imitation 

11 Wave bye-bye 1 0 0 2 1 1 

12 Yawning 0 1 0 2 

13 Touch ear-knee-nose 0 0 1 0 1 

Mean 0.33 0 0 1.33 0.33 1.33 

E Object substitution 

14 Cup as hat 0 0 0 0 1 2 

15 Drink from brush 2 0 0 0 0 2 

Mean 1 0 0 0 0.5 2 

Mean A-E 0.73 0 0.93 0.33 1.0 1.6 1.2 1.13 

0, no imitation; 1, partial imitation; 2, full imitation; -, no successful presentation. 
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IMITATION IN AUTISM 

indicated the maximum number of modellings possible for 

any child to observe (15 X 2). Some presentations were 

obviously excluded due to the child's imitation success, 

but for most of the omitted presentations other factors 

influenced the observation; that is, several trials were 

excluded due to lack of interest, attention, concentration, 

or motivation on the child's part. As shown in Table III, 

the tasks with the lowest number of presentations per child 

belonged to group D (motor imitation) while tasks belong

ing to group A (object manipulation) and B (vocal imi

tation) received the highest number of presentations. 

In conclusion, the level of imitation seems to vary as a 

function of the type of task presented. Object manipulation 

tasks were most often imitated while motor and object sub

stitution tasks displayed the lowest frequencies of 

observed imitation. However, as stated before, we did not 

succeed in presenting the motor imitation tasks as often as 

the object substitution tasks. Furthermore, wide variations 

in imitation were observed among the children with 

autism. As presented in Table II, three of the children with 

autism were responsible for almost all of the imitative res

ponses observed (mean imitation scores 0.73 to 1.0, cases 

I, 3 and 5). The two remaining children received scores of 

o and 0.33, respectively. A comparison ofthe information 

in Tables I and II reveals that one of the children receiving 

a high imitation score (case 3, mean score 0.93) had an 

estimated MA of only 33 months and also one of the low

est developmental quotients. In addition, it is worth noting 

that one child (case 3) showed complete imitation on all 

object manipulation tasks, and that another child (case 5) 

imitated both vocal imitation tasks completely. 

Comparison across the groups 

All of the tasks were presented to three normaI4-year-olds 

(CO I), and 10 of the imitation tasks were also adminis

tered to 28 healthy 12-month-old infants (C02). Tables II 

and III contain information on the performance of CO I in 

addition to the above presented results for the IA group 

while Table IV adds information concerning the obtained 

imitation scores for all the three groups studied. These 

scores indicate the ratios between number of observed 

imitative responses and the total number of presentations/ 

modellings for each task. Overall, the children in both 

comparison groups displayed a higher tendency to imitate 

than the autistic children. 

The fA group compared with the 4-year-ofds. None of 

the children with autism performed at the level of the nor-

TABLE III. Total frequencies of observed imitation and total number of successful presentations 

for five children with autism (IA group), and three normal 4 year olds (comparison group 1) 

Total frequency of Total number of 

imitation' successful presentations 

IA group CG1 IA group CG1 

(n= 5) (n = 3) (n= 5) (n = 3) 

A Object manipulation, sum 13 12 37 22 

1 Drop block 2 3 7 4 

2 Stack block 3 3 10 3 

3 Stir in cup 2 2 7 5 

4 Drink from cup 3 1 8 5 

5 Brush hair 3 3 5 5 

B Vocal imitation, sum 4 6 17 9 

6 Sound: "aaah!" 2 3 9 3 

7 Sound: "Oy!" 2 3 8 6 

C Facial imitation, sum 3 7 15 14 

8 tongue protrusion 1 1 5 5 

9 Mouth opening 0 3 4 5 

10 Smell flower 2 3 6 4 

o Motor imitation, sum 7 7 14 

11 Wave bye-bye 1 3 4 4 

12 Yawning 0 2 1 5 

13 Touch ear-knee-nose 0 2 2 5 

E Object substitution, sum 2 6 16 9 

14 Cup as hat 3 8 4 

15 Drink from brush 3 8 5 

Total A-E 23 38 92 68 

, Both full and partial imitations are accepted as instances of imitation. 
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mal 4-year-olds when total scores were compared (see 

Table II). The child with autism that displayed the highest 

level of imitation received a mean score of 1.0 while the 

normal child with the lowest frequency received a mean 

score of 1.13. This difference in imitation tendencies is 

highlighted by the imitation ratios displayed in Table IV. 

The three normal 4-year-olds did obtain higher imitation 

ratios than the five children with autism on almost all imi

tation measures used. The only items on which the chil

dren with autism performed at or above the level of the 

4-year-olds were two of the object manipulation ("stir in 

cup" and "drink from cup"), and one of the facial imitation 

tasks ("tongue protrusion"). When the comparison is lim

ited to the four children with autism who did imitate we 

still find the same differences although the overall ratio for 

M. HEIMANN ET AL. 

object manipulation tasks almost reaches the same level as 

for the normal 4-year-olds (0.46 compared with 0.59). 

Furthermore, the difference seems to be especially large 

for motor imitation and object substitution tasks. 

The fA group compared with normaf1-year-ofds. The 

28 healthy l-year-olds in CG2 displayed a higher tend

ency to imitate object manipulation tasks than the children 

with autism. The mean imitation ratio observed is 0.80 

compared with 0.35 for the IA group. None of the normal 

infants failed to imitate all of the object manipulation tasks 

while, in comparison, one of the children with autism 

failed to imitate (case 2). The level of imitation among the 

normal l-year-olds was lower for facial and vocal imi

tation tasks but still higher than observed for the children 

TABLE IV. Mean imitation ratios observed after modelling of 10 to 15 tasks to five children with 

autism (15tasks), three normal4yearolds (comparison group 1, 15tasks), and 28 healthy 1 year 

olds (comparison group 2, 10 tasks) 

Task Autism group' Comparison 

A B Group 1 Group 2 

(n= 5) (n = 4) (n= 3) (n= 28) 

A Object manipulation 

1 Drop block 0.29 0.40 0.60 0.62 

2 Stack block 0.30 0.38 1.00 0.96 

3 Stir in cup 0.29 0.40 0.40 0.97 

4 Drink from cup 0.38 0.50 0.20 0.82 

5 Brush hair 0.60 0.75 0.75 0.62 

Mean 0.35 0.46 0.59 0.80 

B Vocal imitation 

6 Sound: "aaah" 0.22 0.29 1.00 0.43 

7 Sound: "Oy" 0.25 0.33 0.50 0.50 

Mean 0.24 0.31 0.75 0.47 

C Facial imitation 2 

8 Tongue protrusion 0.20 0.20 0.20 0.35 

9 Mouth opening 0.00 0.00 0.60 0.50 

10 Smell flower 0.33 0.40 0.75 0.41 

Mean 0.20 0.21 0.52 0.42 

o Motor imitation" 

11 Wave bye-bye 0.25 0.33 0.75 

12 Yawning 0.00 0.00 0.40 

13 Touch ear-knee-nose 0.00 0.00 0.40 

Mean 0.14 0.17 0.52 

E Object substitution 

14 Cup as hat 0.13 0.17 0.75 

15 Drink from brush 0.13 0.17 0.60 

Mean 0.13 0.17 0.52 

Overall 

10 tasks 0.29 0.36 0.60 0.62 

15 tasks 0.25 0.32 0.59 

, Column A gives the mean ratios obtained for all five children with autism while the ratios in 

column B exclude the child that failed to show any imitation (case 2). 

2 Autism group: n = 4 for A and n = 3 for B (case 4 not included). 

3 Autism group: n = 3 for A and n = 2 for B (cases 4 and 5 not included). 
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with autism. The observation that the children with autism 

in our sample displayed a lower tendency to imitate stands 

even when the child (case 2) who failed to imitate is 

excluded from the analysis, although the observed differ

ences decrease. In conclusion, it seems fair to state that the 

five children with autism imitate to a lesser degree than the 

normal l-year-olds. 

DISCUSSION 

Although no conclusions can be made on the basis of a 

pilot study our findings seem to suggest that (1) the highest 

level of imitation in children with autism is achieved in 

object manipulation and vocal imitation tasks, (2) the nor

mal children displayed a higher incidence of imitation 

overall than the children with autism, and (3) tasks requir

ing object substitution may be less frequently imitated by 

children with autism. Moreover, the children with autism 

in our study displayed quite large variations in imitative 

tendencies. Although these preliminary suggestions might 

seem speculative based as they are on observations of only 

five children with autism, the difficulty we experienced in 

eliciting imitation as well as the observed variation in imi

tation must be taken into account when discussing imi

tation among children with infantile autism. 

It is important also to highlight the very low rate of imi

tation noted for the motor and object substitution tasks. It 

might be that these two types of tasks are especially diffi

cult for children with autism. Among normal children we 

can usually expect a rapid increase in imitation of such acts 

during the second and third year of life (e.g. Bates, 1979; 

Belsky and Most, 1981). Thus, these tentative obser

vations are in accordance with previous reports indicating 

that children with autism have difficulties imitating more 

symbolic acts as well as motor tasks (Hammes and Lang

dell, 1981; Riguet etal., 1981; Sigman and Ungerer, 1984; 

Rogers and Pennington, 1991). 

It is furthermore worth noting that the children with 

autism participating in this study were not compared with 

matched controls. Since tasks involving symbolic 

manipulation were especially difficult for the children 

with autism one would expect the observed differences be

tween the children with autism and the comparison groups 

to increase if a matched control group was used instead. 

This assumption is supported by the normal 4 year olds' 

performance and by previous research (see Dawson, 

1987). However, since no control group matched for men

tal age was included we cannot rule out the possibility that 

mental retardation in part explains the low levels of sym

bolic imitation (= object substitution tasks) observed in 

our pilot study. Even if some of the autistic children had a 

normal or near normal IQ, the sample is too small to allow 

any definite conclusions concerning how much should be 

attributed to the children's diagnosis and how much could 

be accounted for by mental retardation. 

Three additional factors must also be considered when 

interpreting our results. The first factor relates to the fact 

that a pre-set order of presentation was used. Thus, one 

cannot rule out the possibility that the children performed 

best initially when they were not affected by fatigue. This 

is however not fully supported by the children's observed 

behaviour: as it happened the object substitution tasks pre

sented late in each session did catch all the children's 

attention and we did succeed in presenting both these tasks 

to all the five children with autism. In contrast, we often 

experienced difficulties when trying to present the motor 

tasks although they were demonstrated earlier in the ses

sion. The second factor deals with the way the two vocal 

imitation tasks were presented. It is possible that the hand 

doll used for presentation confounded the tasks since it can 

be viewed as a pretend figure. Thus it becomes difficult to 

differentiate between the children's performance on the 

vocal imitation tasks and their performance on the object 

substitution tasks. There is evidence indicating that the 

capacity for pretend play is delayed among children with 

autism (Frith, 1989). Finally, the third factor relates to the 

motor imitation tasks. We were not very successful in 

demonstrating these tasks to the children with autism 

which increases the uncertainty as to how to interpret the 

low level of motor imitation observed. Furthermore, two 

of the tasks ("waves bye-bye" and "yawning") might be 

judged more as social gestures while the third presentation 

("touch ear -knee-nose") probably is more of a strict motor 

task. 

In spite of the fact that none of the tasks were con

structed primarily for children with autism we experi

enced very few reactions from the autistic children 

concerning the "childishness" of the tasks used. However, 

one child with autism having an IQ within the normal 

range was an exception (case 5). He did comment "You 

can't do that" when "drinking from brush" was presented. 

In contrast, all three normal 4-year-olds did comment 

upon the tasks (e.g. verbal comments like "this is ridicu

lous"). In other words, the 4-year-olds indicated that they 

were sceptical, but this did not seem to affect their overall 

performance (except for object manipulation tasks on 

which they displayed lower tendencies to imitate than the 

normall-year-olds). 

Most studies of children with autism use relatively older 

subjects. However, as Gillberg et al. (1990) have pointed 

out, we need observations on the early development of 

children with autism. Since there are probably multiple 

causes of autism, imitation might function differently in 

various subgroups of the disorder. One way of studying 

this could be to include some imitation tasks, tapping dif

ferent domains, in a standard evaluation procedure for 

young children with suspected autism. Another possibility 
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would be to study different subgroups specifically in order 

to map their spontaneous use of imitation as well as their 

ability to imitate when prompted. 

An additional argument for studying imitation among 

children with autism is the individual variations noted in 

the present study. This is an issue that has come more and 

more into focus among those studying imitation in normal 

development (see Speidel and Nelson, 1989). No longer is 

imitation seen as a skill that all children possess to the 

same degree. Instead, imitation is often viewed as a strat

egy that some children use more than others. Individual 

differences have for example been noted for verbal imi

tation (Bloom et ai., 1974; Nelson et al., 1985), non-verbal 

imitation (Heimann and Nelson, 1986), and even among 

neonates (Field, 1982; Heimann et al., 1989). 

In conclusion, future studies have to: (a) adopt strate

gies to further investigate imitation in very young children 

with autism or suspected autism and compare it to that of 

other mentally handicapped children as well as to normal 

children; (b) study the comparative developmental 

sequence of pretend-like imitation and non-symbolic imi

tation; (c) follow children with autism longitudinally in 

order to study individual variations in tendencies to imi

tate; (d) investigate imitation among children with autism 

belonging to different clinical subgroups of the disorder. 
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