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Abstract
Researchers have documented the positive effects of adult imitation on the social and joint attention behaviors of children with autism spectrum disorder. In the current study videotapes from an
archival data base were recoded to address the effects of imitation on the children’s stereotypic/
repetitive behavior and their behavior directed toward the adult and the toys. In the original
study, the children with autism spectrum disorder (N = 24) were videotaped in a playroom that
featured 2 sets of the same toys and a seated, still-face adult for 3 minutes. This was followed by a
3-minute period of the adult imitating all of the child’s behaviors/actions. Another seated, stillface adult segment followed (3 min), and finally a spontaneous play period (3 min). During the
second still-face following the imitation period versus the first still-face period, the children spent
more time touching the adult, and touching and playing with the toys. During the imitation versus
the spontaneous play session the children showed less stereotypic/repetitive behavior including
less time bringing the toys to the face and making autistic-like sounds. These data suggest that imitation by the adult led to less stereotypic/repetitive behavior by the children with autism spectrum disorder and more engaging behavior including both touching the adult and touching and
playing with the toys.
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1. Introduction

Imitation by adults can facilitate social behaviors in children with autism spectrum disorder including their attention and imitation skills (Ezell et al., 2010; Field, et al., 2013; Ingersoll & Shreibman, 2006). In the Ingersoll
and Schreibman (2006) study, teaching reciprocal imitation skills to young children with autism increased their
imitation skills and their imitative behavior in other situations. And, in the Field et al. (2013) study, reciprocal
imitation was noted in the children with autism during imitative play sessions. Other social communication behaviors have increased in these children following adult imitation including joint attention (Ezell et al., 2010;
Ingersoll, 2012) and creative toy play (Cardon & Wilcox, 2011; Katagiri, Inada, & Kamio, 2010).
In the present study archival videotapes from earlier research by our group (Field, Field, Sanders, & Nadel,
2001) were recoded to determine whether children with autism might show less stereotypic/repetitive behavior
during play sessions with an adult who imitated the children’s behaviors versus spontaneous play sessions when
they were not imitating the children’s behaviors (Field, et al., 2001). A second question was how the children
related to the imitative adult and toys during a still-face situation that followed versus preceded an imitation session. In the Field et al. (2001) study, the play sessions started with an adult still-face condition followed by a
play session in which the adult was either imitative or contingently responsive. This segment, in turn, was followed by a second still-face condition and a subsequent spontaneous play condition. The group of children who
were playing with an imitative adult researcher versus the group playing with a contingently responding adult
researcher showed more distal social behaviors (looking at the adult, smiling and vocalizing) and more proximal
social behaviors (approaching and touching the adult). These adult imitation effects were later replicated by
Heimann, Laberg, and Nordoen (2006). But the children’s stereotypic/repetitive play behaviors were not coded
in these studies, and the still-face segments were not included in the coding. Thus, for the current study, videotapes from the Field et al. (2001) study were recoded to assess the effects of adult imitation on 1) the behaviors
directed toward the adult and toys during the still-face session that followed versus preceded the imitation session; and 2) the stereotyped/repetitive behaviors during the imitation versus the spontaneous play sessions.

2. Method
2.1. Participants
The sample that was videotaped for the original study included twenty-four preschool children with autism (12
boys and 12 girls), and they ranged from 4 to 6 years of age (M = 5.4).They were middle socio-economic status
(Hollingshead Index, M = 2.9). All children had received a DSMIV diagnosis of autism that was confirmed by
a clinical psychologist at the children’s school. The children’s Psychoeducational Profile Revised (PEP-R) scores
averaged 18.8 (imitation = 17.9, perception = 22.6, cognitive performance = 18.2 and cognitive verbal = 16.7),
and there was very little variability within the sample, suggesting that this was a homogeneously low-performing
group of children. In addition, all of the children were classified as non-verbal based on the diagnostic assessment.

2.2. Original and Current Study Procedures
Following the Institution Review Board’s approval of the original study, the parents gave informed consent for
their children to be videotaped and for the researchers to code the videotapes. The interaction sessions were held
in a play room equipped with two chairs, a table and two identical sets of toys to enable imitation of same object
actions. Placed in full view on the table, the two sets of toys included cups, plates, slinkies, dolls, balls, hats,
sunglasses, umbrellas, stuffed animals and balloons. The child was brought into the room by a teacher for the
following play segments which were each 3 minutes duration: 1) the adult seated and still-face; 2) the adult imitating all of the child’s behaviors/actions; 3) the adult seated and still-face; and 4) the adult spontaneously interacting with the child. These sessions were videotaped, and for the purposes of the present study, the videotapes
were recoded for: 1) behaviors directed toward the adult and toward the toys during the two still-face conditions,
the one preceding and the one following the imitation segments; and 2) stereotypic/repetitive behaviors during
the imitation versus the spontaneous play conditions.

2.3. Coding for the Current Study
The child behaviors that were coded during the two still-face conditions included the following: 1) looking at,
sitting next to and touching the adult; 2) wandering around the room; and 3) looking at, touching and playing
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with the objects. The child behaviors that were coded during the imitation and spontaneous play segments included the following: 1) repetitive body actions; 2) repetitive movements with the toys; 3) bringing the toys to
the face; and 4) autistic-like sounds.
Ten graduate students were trained to code the videotapes that were randomly assigned to them. The coders
were blind to the purpose of the study. Inter-coder reliability on the individual behaviors was established by
Cohen’s Kappas on one-third of the videotapes and ranged from 0.79 to 0.91 (M = 0.84).The videotapes of the
adult and child were coded at 10-second time intervals for the 3-minute phases, with the coder checking the
child and adult behaviors on a time sample unit coding sheet whenever the behaviors occurred. The total number
of time sample units checked for each behavior was divided by the total number of time sample units to calculate the percent time that each behavior occurred for each interaction phase (first still-face, imitation, second
still-face, spontaneous play). Percent time was calculated because the length of the interaction periods varied by
a few seconds.

3. Results
Repeated measures analyses of variance (ANOVAs) were conducted on: 1) the group of adult-oriented and the
toy-oriented play behaviors of the children during the still-face condition following versus preceding the imitation segment; and 2) the stereotypic/repetitive behaviors of the children during the imitation versus the spontaneous play segments.
As can be seen in Table 1, during the still-face period following the imitation period versus preceding the imitation period the children spent more time: 1) touching the still-face adult; 2) touching the toys; and 3) playing
with the toys.
As can be seen in Table 2, during the imitation versus the spontaneous play periods, the children spent: 1)
more time in body movements; and 2) less time in stereotypic/repetitive movements including bringing toys to
the face and repetitive autistic-like vocalizations.

4. Discussion
Just as imitation of the behaviors of children with autism has increased their joint attention (Ezell et al., 2010),
Table 1. Means for % time behaviors occurred for the first and second still-face play segments.

1

Behavior

Still-face 1

Still-face 2

F value

Looking at adult

36.2

29.4

N.S.

Sitting next to adult

26.1

26.7

N.S.

Touching adult

6.0

9.5

5.311

Wandering around

20.8

15.3

4.251

Looking at objects

61.2

55.7

N.S.

Touching objects

52.3

60.8

4.121

Playing with objects

48.4

66.9

6.272

p < 0.05, 2p < 0.01.

Table 2. Means for % time behaviors occurred during imitation and spontaneous play segments.

1

Behavior

Imitation

Spontaneous play

F value

Body movements

39.8

39.8

11.021

Moving objects

32.7

40.4

N.S.

Repetitive objects-to-face

6.3

16.8

14.062

Repetitive autistic-like
vocalizations

6.7

24.4

16.322

p < 0.05, 2p < 0.01.
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and imitation behavior (Field et al., 2013), it also reduced stereotypic/repetitive behavior of the children in this
study. Although stereotypic/repetitive behaviors in children with autism can interfere with their social interactions, very little research has been conducted on the imitation effects on those behaviors. Most of the research
has focused on the effects of adult imitation on the children’s social communication behaviors such as looking,
smiling and touching (Field et al., 2001), on imitation behaviors (Ingersoll & Shreibman, 2006) and on joint attention behaviors (Ezell et al., 2010). In this study, imitation of the children’s behaviors by the adult not only led
to fewer stereotypic/repetitive behaviors by the children but also more engaging/exploratory behaviors with the
still-face adult and with the toys in the playroom.
The children’s more frequent relating to the play toys (48% - 67% time) than the adult (6% - 36% time) during the still-face condition was not surprising given the stillness of the adult. Nonetheless, the children spent a
third of their time looking at the still-face adult and sitting next to the adult and even 6% - 10% time touching
the adult, suggesting that they were trying to communicate with the adult even though she was still-face and a
stranger. The touching the adult appeared to be an attempt to re-engage the adult during the second still-face after the imitation session when the children touched the still-face adult more often. The greater amount of touching and playing with the toys during the second versus the first still-face could relate to the greater familiarity of
the toys 6 minutes into the play session and especially following the imitation period during which the adult and
the child used the same toys during their rounds of reciprocal imitation, much as occurred in our earlier study
(Field et al., 2013). Imitation also led to the initiation of novel actions with objects in that study and to creative
toy play in others’ studies (Cardon & Wilcox, 2011; Katagiri et al., 2010).
The comparisons between the behaviors of the children during the imitation versus the spontaneous play sessions revealed more body movements time during the imitation session and less time bringing toys to the face
and less time uttering repetitive autistic-like sounds. The greater time that body movements were observed was
not surprising inasmuch as most of the reciprocal imitation involved large body movements through space using
the larger toys, e.g. the balloons and umbrellas, as has been reported previously (Field et al., 2001; Nadel, et al.,
2006). The less frequent bringing toys to the face may also relate to the predominant use of the larger toys during the rounds of reciprocal imitation (Field et al., 2013).
The effects of imitation on stereotypic/repetitive behaviors like the bringing the toys to the face behavior and
the autistic-like sounds have not been assessed in imitation studies. Some have interpreted these stereotypic behaviors as self-stimulation (Vivanti, Trembath, & Dissanayake, 2014; Zachor & Ben-Itzchak, 2014). Body
movements may have occurred more often during imitation versus spontaneous play (3 times as often) because
the imitation sessions may have been more stimulating and thereby less conducive to self-stimulation.
Limitations of this study include not having a control group of similar developmental age to determine the
degree to which these behaviors differ in the children with autism. Further, because of the limited range of the
children’s PEP-Rscores, we could not assess relationships between the children’s developmental levels and their
behaviors. Also, these data may not generalize beyond this age group or apply to children with other developmental disabilities or language development delays. Nonetheless, the results of this study suggest that an adult’s
imitative behavior can reduce stereotypic/repetitive behaviors of preschoolers with autism and can facilitate their
social behaviors and toy play behaviors.
The most novel findings of this study were that the adult’s imitative behavior led to decreased stereotypic/
repetitive behavior of the children during the imitation periods and that they showed more engaging behavior
(touching) the stranger still-face adult following the imitation segment and more touching and playing with the
playroom toys. Imitating non-verbal, low-functioning preschoolers with autism during play may be an effective
intervention for decreasing their stereotypic/repetitive behaviors and for increasing their proximal (touching)
behavior with adults and their play behavior with toys.
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