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Children with autism exhibit significant deficits in imitation skills which impede the acquisition
of more complex behaviors and socialization, and are thus an important focus of early
intervention programs for children with autism. This study used a multiple-baseline design

across five young children with autism to assess the benefit of a naturalistic behavioral
technique for teaching object imitation. Participants increased their imitation skills and
generalized these skills to novel environments. In addition, participants exhibited increases in

other social-communicative behaviors, including language, pretend play, and joint attention.
These results provide support for the effectiveness of a naturalistic behavioral intervention for
teaching imitation and offer a new and potentially important treatment option for young

children who exhibit deficits in social-communicative behaviors.
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Autism is a development disorder characterized
by pervasive deficits in social-communicative behav-
iors, including language, pretend play, and joint
attention (APA, 2000). There is also a growing body
of literature that demonstrates children with autism
have deficits in imitation (see Rogers, 1999; Smith &
Bryson, 1994 for reviews). In typical infants, imita-
tion emerges early in development (Melzoff & Moore,
1977) and plays a critical role in the development of
cognitive and social skills. Research suggests that
imitation is associated with the development of
language (e.g., Bates et al., 1988), play (Fiese, 1990;
Uzgiris, 1990), and joint attention skills (Carpenter,
Nagell, & Tomasello, 1998). Given this association
and the evidence for imitation deficits in autism, some

researchers have suggested that imitation may be a
primary deficit in autism that underlies the abnormal
development of social-communicative behaviors
(Meltzoff & Gopnik, 1994; Rogers, 1999; Rogers &
Pennington, 1991; Smith & Bryson, 1994).

Research supports the association between imi-
tation and social-communicative behaviors in autism.
A longitudinal study of imitation and language in
young children with autism found an association
between imitation of body movements and the
development of expressive language 6 months later
(Stone, Ousley, & Littleford, 1997). In another study,
Stone and Yoder (2001) examined the ability of a
variety of child variables (play level, motor imitation,
and joint attention) to predict language outcomes.
They assessed 35 children with an autism spectrum
diagnosis at age two and again at age four. After
controlling for language skills at age two, they found
only motor imitation ability and number of hours of
speech/language therapy significantly predicted lan-
guage outcome at age four, suggesting a strong
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correlation between imitation and language develop-
ment in children with autism. There is also a
relationship between imitation and play skills in
children with autism. For example, Stone et al. (1997)
found that object imitation at age two was highly
correlated with the development of play skills 1 year
later, suggesting the importance of imitation in play
development. Indeed, interventions targeting play in
children with autism typically use imitation to teach
novel play behaviors (e.g., Leaf & McEachin, 1999;
Lovaas, Freitas, Nelson, & Whalen, 1967).

Research also suggests an association between
imitation and joint attention in autism, although not
as strong. Curcio (1978) found that gesture imitation
was associated with the number of communicative
gestures used by non-verbal children with autism. In
another study, Carpenter, Pennington, and Rogers
(2002) found that object imitation and coordinated
joint attention were correlated with each other in
preschool-aged children with autism. In this sample,
object imitation preceded the development of joint
attention, a pattern that was reversed for typically
developing children (Carpenter et al., 1998). The
authors suggested that, unlike typical children, chil-
dren with autism learn to use language through
imitation rather than joint attention. Given these
associations, researchers have suggested targeting
imitation in young children with autism may promote
the development of later social-communicative
behaviors (Carpenter et al., 2002; Klinger & Dawson,
1992; Rogers, 1999; Rogers & Bennetto, 2000; Tryon
& Keane, 1986), highlighting the importance of
interventions addressing imitation deficits early in
autistic development.

Early intervention programs typically use a
traditional behavioral approach, also referred to as
discrete trial training, to target imitation skills (e.g.,
Leaf & McEachin, 1999; Maurice, Green, & Luce,
1996). In this approach, the learning environment is
highly structured and controlled by the therapist,
usually with the child and therapist facing each other
in child-sized chairs. Imitative behavior is broken into
a series of discrete sub-skills and presented in multi-
ple, successive trials. Specific behaviors (e.g., clapping,
placing a block in a box) are selected by the therapist
from actions that the child is not yet performing
spontaneously. Acquisition is facilitated by the use of
explicit prompting, prompt fading, and contingent
reinforcement (food or access to a preferred toy).
Each action is taught individually in a block of 10
trials; however, several different actions may be
targeted across blocks within a session. After mastery

of an imitative action (e.g., 80% correct over three sets
of 10 trials), random rotation of several mastered
actions is presented within a single set of trials.

The traditional behavioral technique has docu-
mented success in teaching children to imitate a
variety of non-verbal actions and words. Metz (1965)
used physical prompting and food reinforcers paired
with verbal praise to teach body and object imitation
in two children with autism who had previously
exhibited little to no imitative behavior. He found that
after intensive training several imitative responses
were maintained in the absence of reinforcement.
Baer, Patterson, and Sherman (1967) replicated this
experiment using a more controlled reversal design
with children with mental retardation. They found
that as training progressed, new imitations were
increasingly easy to teach. In addition, the children
imitated probe trials of imitations that had never been
reinforced during training. The imitative behavior
extinguished during the reversal, demonstrating the
control of reinforcement over the behavior.

Lovaas and colleagues used a similar approach
to teach verbal (Lovaas, Berberich, Perloff, & Scha-
effer, 1966) and non-verbal (Lovaas et al., 1967)
imitation in response to a verbal discriminative
stimulus (SD) to children with autism. In both
studies, imitation became increasingly easy to teach
as it came under the control of the SD. When
reinforcement was delivered non-contingently, the
behavior deteriorated. Laying the groundwork for
current, comprehensive early intervention programs
using a traditional behavioral approach, Lovaas et al.
(1967) used the newly acquired imitative behavior to
teach self-help and leisure skills.

Despite documented success at teaching imita-
tion skills, several limitations of the traditional
behavioral approach have been noted. First, training
occurred in highly structured environments and used
artificial reinforcers. Although generalization across
actions was found, no studies examined generalization
of these skills to non-treatment settings or therapists
or the spontaneous use of imitation during play.
Subsequent studies have shown that highly structured
teaching environments and artificial reinforcers can
impede generalization to the natural environment
(Koegel, O’Dell, & Koegel, 1987; Lovaas, 1977;
Spradlin & Siegel, 1982). Second, with the exception
of one study (Metz, 1965), the imitative behavior was
brought under the control of a specific verbal SD (‘‘Do
this’’ or ‘‘Say’’). Research has shown that when
behavior is brought under tight stimulus control, its
spontaneous use is compromised (Carr, 1981). Third,
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maintenance of imitative behavior was dependent on
continued reinforcement of some responses, suggest-
ing that it did not acquire its own reinforcing
properties. And fourth, imitative behavior was tar-
geted as an isolated skill rather than in the context of
other co-occurring social-communication behaviors
and thus not representative of natural adult–child
interactions (Schreibman, Kaneko, & Koegel, 1991).
Thus this approach may actually hinder the sponta-
neous, social-communicative use of imitation in the
natural environment (Koegel & Koegel, 1995).

Naturalistic behavioral treatments, such as inci-
dental teaching, milieu teaching, and pivotal response
training (PRT), have been designed to address the
limitations of the traditional behavioral approach by
incorporating behavioral techniques known to facil-
itate learning (i.e., multiple trials, explicit prompting
and shaping, contingent reinforcement) with tech-
niques known to facilitate early social-communicative
behavior in typical children (i.e., contingent imita-
tion, following the child’s lead, linguistic mapping)
(Warren, Yoder, Gazdag, & Kim, 1993). There is
extensive literature to support the effectiveness of this
approach for teaching language (see Kaiser, Yoder, &
Keetz, 1992, for review), and more recently, prelin-
guistic communication (Warren et al., 1993), play
skills (Stahmer, 1995; Thorp, Stahmer, & Schreib-
man, 1995), peer interaction (Pierce & Schreibman,
1995), and joint attention (Pierce & Schreibman,
1995; Whalen & Schreibman, 2003).

The naturalistic behavioral approach provides
increased generalization (Charlop-Christy & Carpen-
ter, 2000; Spradlin & Siegel, 1982) through naturally
occurring teaching episodes and direct response–
reinforcer relationships (Kaiser et al., 1992),
increased spontaneity (Schwartz, Anderson, & Halle,
1989) by following the child’s lead (Kaiser et al.,
1992), and more natural adult–child interactions

(Schreibman et al., 1991) because teaching is embed-
ded in ongoing play interactions (Kaiser et al., 1992).
Despite success addressing a variety of social-com-
municative behaviors, this type of intervention has
not yet been used to teach imitation skills.

This study assesses whether immediate object
imitation can be successfully taught using reciprocal
imitation training (RIT), a naturalistic behavioral
intervention, and whether increases in imitation lead
to collateral changes in the children’s language,
pretend play, and joint attention behaviors.

METHOD

Participants

Five children with autism participated in this
study. Children were diagnosed using DSM-IV crite-
ria (APA, 2000) from an outside professional with
expertise in autism and the first author using the
Autism Diagnostic Observation Schedule-Generic
(ADOS-G; Lord et al., 2000). The children ranged
in age from 29 to 45 months at intake with mental
ages ranging from 15 to 29 months on the Bayley
Scales of Infant Development, 2nd edition (Bayley,
1993). The children’s primary caregivers completed
the MacArthur Communication Development Index
(Fenson et al., 1993) to determine language age and
the Childhood Autism Rating Scale (CARS; Schopler,
Reichler, DeVellis, & Daly, 1980) to determine
severity of autism. Language ages ranged from less
than 8 months (non-verbal) to 25 months and level of
autism severity ranged from mild-moderate to severe
(see Table I).

All children exhibited deficits in spontaneous
object imitation during play with others according to
parent report and imitation of fewer than 10% of
actions presented during an informal baseline session

Table I. Participant Characteristics at Intake

Child

Chronological

age (mos.)

Mental age

(Bayley) (mos.)

Language age

(MacArthur CDI) (mos.)

Autism severity

(CARS)a (ADOS)b

Connor 41 29 25 38.5 16d

Lena 45 23 22 33.5 14c

Heather 29 15 <8 42 16c

Nathan 34 16 <8 31.5 15c

Jason 34 16 17 31.5 13c

aRange of autism severity on the CARS: 15–29=non-autistic, 30-36=mildly-moderately autistic, 37-60=severely autistic.
bCommunication+Social Autism cut-off=12.
cADOS Module 1.
dADOS Module 2.
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with the experimenter. Three of the children had
received discrete trial training in object imitation
prior to participating in this study; however, no
children received it during the study. In addition to
difficulty with imitation, all of the children exhibited
deficits in language, play, and joint attention as
observed on the ADOS-G.

Setting and Materials

Sessions were conducted on the carpeted floor in
two 8¢ by 8¢ treatment rooms. Generalization setting
sessions were conducted in a 13¢ by 14¢ sitting room
with two couches and a coffee table, or a 9¢ by 12¢
treatment room with a small table and chairs at an
area preschool. All rooms had a one-way mirror
through which assessments and treatment were
filmed. Five sets of identical, developmentally appro-
priate toys were used in each session. Toys were
chosen based on the child’s interest and were varied
each session so that over 50 different sets of toys were
used with each child throughout the study. General-
ization materials were novel toys not used during
treatment.

Therapist Training

Therapy was conducted by the first author and
undergraduate research assistants. Therapists ranged
in age from 19 to 28. Each child worked with four to
six therapists, who were predominately female; how-
ever each child worked with at least one male.
Assistants were trained to 90% correct implementa-
tion of the intervention through didactic instruction,
observation, and feedback provided during their first
several sessions. Trained generalization therapists did
not provide treatment to the participants.

Experimental Design and Procedure

A single-subject, multiple-baseline design was
conducted across participants (Hersen & Barlow,
1976). Baselines were systematically staggered every
2 weeks. Baseline lengths were chosen a priori such
that the shortest baseline (2 weeks) provided a
sufficient number of data points to determine behav-
ioral stability and that the longest baseline (10 weeks)
was equal to the length of treatment. Participants
came to the laboratory three days a week throughout
the study. Twice a week, the children had three
20-minute sessions and once a week they had two
20-minute sessions, totaling eight, 20-minute sessions
per week.

Baseline

Baseline sessions consisted of free play with a
therapist. Every minute, on average, the therapist
modeled an action with a toy paired with a verbal
marker, totaling roughly 20 actions per session. Each
action was modeled up to three times. Verbal markers
were kept the same for each set of three models, but
varied across trials (i.e., the therapist might model
bouncing a ball while saying ‘‘up it goes,’’ and model
the same action at another time while saying
‘‘bounce, bounce’’). Attempts were made to get the
child’s attention during modeling by facing the child
and/or saying the child’s name; however, no feedback
was provided regarding the child’s subsequent behav-
ior. The therapist did not initiate additional interac-
tions but complied with requests and briefly
acknowledged comments made by the child.

The therapist modeled four types of actions:
Familiar actions with the same toy the child was
engaged with, novel actions with the same toy,
familiar actions with a different toy than the one
the child was engaged with, and novel actions with a
different toy. Familiar actions were actions the child
had performed independently on at least three
occasions in a previous session and novel actions
were those that child had not yet performed inde-
pendently. Generalization sessions were conducted to
determine generalization of the target behavior to a
novel setting, novel play materials, and a novel
therapist. During these sessions, all other components
were kept the same except for the generalization
target (setting, materials, or therapist).

Treatment

Treatment consisted of five phases that lasted for
2 weeks each. The phases were designed to work on
the developmental progression of imitation in typical
children, beginning with recognition of imitation
(contingent imitation), followed by the imitation of
familiar actions, and ending with the imitation of
novel actions. Subsequent phases built upon previous
phases by gradually incorporating more difficult
tasks while interspersing maintenance tasks. In Phase
I, no actions were modeled. In Phase II, only familiar
actions were modeled with the same toy. In Phase III,
familiar and novel actions were modeled with the
same toy. In Phase IV, familiar and novel actions
were modeled with the same toy and familiar actions
were modeled with a different toy. In Phase V,
familiar and novel actions were modeled with the
same and different toys.
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Treatment was composed of several naturalistic
techniques. Contingent imitation, in which the ther-
apist simultaneously imitated all of the child’s actions
with toys, gestures, and vocalizations, was used to
gain the child’s attention (Harris, Handleman, &
Fong, 1987) and encourage responsivity to being
imitated (Klinger & Dawson, 1992). Linguistic map-
ping, in which the therapist provided a running
commentary of the actions that she and the child
were simultaneously performing (e.g., Warren, 1993),
was used to provide appropriate language models and
to enhance the correspondence between the child and
the therapist’s actions. Beginning in Phase II, the
therapist began interspersing contingent imitation of
the child’s behavior with bids for the child to imitate
the therapist’s behavior. The therapist followed the
child’s lead by modeling an action and a correspond-
ing verbal marker up to three times with the duplicate
of the toy the child was manipulating. As the phases
progressed, actions were modeled with toys the child
was not engaged with to encourage more flexible
responding.

Actions were modeled every minute, on average,
as during baseline, totaling roughly 20 actions per
session. If the child imitated the action spontane-
ously, the therapist provided contingent reinforce-
ment by praising the child and allowing continued
access to the play materials. If the child did not
imitate after the third model, the therapist physically
prompted the child to complete the action and then
provided praise.

Post-Treatment and Follow-Up

At the end of treatment and at a 1-month follow-
up, each child participated in three to five, 10-minute
post-treatment sessions and three generalization ses-
sions (setting, therapist, materials) identical to base-
line to assess whether behaviors maintained in the
absence of contingencies, over time, and generalized
to novel situations.

Fidelity of Implementation

To ensure correct implementation of the inter-
vention, trained undergraduate research assistants
scored fidelity of implementation from videotape on
10% of all sessions using 30-seconds interval scoring.
The percent of intervals that the techniques were
implemented correctly were: Modeled action (95.8%),
contingent imitation (97.9%), linguistic mapping
(100%), prompting (92.5%), and contingent rein-
forcement (93.2%).

Dependent Measures

Child outcome was determined by changes in
performance during daily sessions. The first 10 min-
ute of the first session of each day and all general-
ization sessions were videotaped and scored for
imitation, language, pretend play, and coordinated
joint attention. Imitation was scored as a percentage
of the total number of actions modeled. Language
and joint attention were scored using occurrence/
non-occurrence data in 30-seconds intervals. Play
behaviors were scored using frequency data (see
Table II). Videotape scoring was completed by
undergraduate research assistants trained to 80%
accuracy on practice tapes.

In addition, several behavioral assessments were
administered at pre-and post-treatment to determine
skill acquisition and generalization. The Motor Imi-
tation Scale (Stone et al., 1997) is a structured
imitation assessment that includes 8 object and 8
body imitation tasks. Both meaningful actions and
non-meaningful actions are presented. Each action is
modeled up to three times and then the child is
instructed, ‘‘You do it.’’ No further encouragement is
provided. Participants receive 0 for no imitation, 1
for partial imitation, and 2 for complete imitation.
Scores were converted to a percentage of the highest
possible score (32).

The Joint Attention Assessment examines the
child’s ability to respond to the joint attention bids of
an adult. This assessment is adapted from the
procedure described by Loveland and Landry
(1986). It includes placing the child’s hand on an
object, tapping an object, showing, pointing, and
gaze shifting. Each bid is presented three times alone
and paired with a verbal marker. Scores are a
percentage of the total number of bids (30).

The Structured Laboratory Observation (SLO) is
a non-standardized, observational assessment used to
assess generalization to a novel setting, novel toys,
and an untrained therapist (i.e., the child’s caregiver)
(Whalen & Schreibman, 2003). This assessment was
conducted in the generalization setting and the toys
presented were not available during any other assess-
ments or treatment. The 15-minute observation is
broken into three 5-minute segments in which the
adult attempts to elicit different behaviors from the
child within a naturalistic interaction. In the first
segment, the adult elicits language, in the second,
play, and in the third, imitation. The SLO was
administered twice, once by a trained therapist and
once by the child’s caregiver. The therapist used
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Pivotal Response Training (PRT) to elicit target
behaviors at least once every 30 seconds. PRT is a
naturalistic behavioral intervention which enhances
motivation by using natural reinforcement, child
choice of tasks, turn-taking, reinforcement of
attempted responses, and maintenance tasks (Koegel
et al., 1989). Caregivers were instructed to elicit
behaviors any way they chose.

Interobserver Agreement

Interobserver reliability was obtained for 25% of
observations. Kappa coefficients were calculated for
each dependent measure yielding, .87 for total object
imitation, .94 for combined imitation, .86 for imita-
tive language, .83 for spontaneous language, .61 for
total pretend play, .60 for spontaneous pretend play,
and .73 for coordinated joint attention. Kappa
coefficients for fidelity of implementation were .81
for modeled action, .66 for prompting, .86 for
contingent reinforcement, .93 contingent imitation,
and .93 for linguistic mapping.

Social Validity

Two groups of 32 college students in psychology
were shown a 2-minute videotaped sample of each
participant taken during the third and fourth minute
of the language section of the SLO with the therapist
at pre- and post-treatment (Schreibman, Koegel,
Mills, & Burke, 1981). One group saw two of the

children at pre-treatment and three of the children at
post-treatment and the other group saw the same
children at opposite points in treatment so that each
rater only saw each child once. Consent was obtained
from parents to allow individuals to rate their
children’s behavior. Raters were informed that they
would be viewing five video clips of young children
who were exhibiting some developmental difficulties
and were kept blind to the children’s point in
treatment (pre or post). After viewing each segment,
the participants completed a brief questionnaire
about the child’s imitation, language, play, and social
behavior using a 7-point Likert-type rating scale
designed for this study. The questionnaire contained
the following questions: (1) To what extent does this
child show an interest in the adult?; (2) To what
extent does this child imitate the adult?; (3) To what
extent does this child play with toys appropriately?
(4) To what extent does this child use language
appropriately? and (5) Compared to other preschool-
ers, how typical does this child look?. A score of 1
indicated that the child exhibited the behavior not at
all and a score of 7 indicated that the child exhibited
the behavior very much.

Data Analysis

Analysis of the session data was conducted using
visual analysis (Gliner, Morgan, & Harmon, 2000). A
resampling procedure was used to verify observed
differences in treatment phases (Good, 2000).1 In

Table II. Behavioral Definitions for Session Data and the Structured Laboratory Observation

Total Object Imitation Child imitates an action with an object within 10 seconds of the model. Imitation may not be exact, but

must look distinctly like model. Child may use a different, but similar object. Must occur before another

action is modeled by adult or child performs a different action

Combined Imitation Child combines object imitation with verbal imitation of all or part of adult’s verbal marker

Imitative Language Child imitates all or part of adult’s speech within 10 seconds of the adult’s model. Includes imitation of

verbal markers and linguistic mapping.

Spontaneous Language Child uses speech that was not preceded by a verbal model, question, or gestural prompt. Must be in

context and meaningful

Total Language Child uses speech that was spontaneous or preceded by a verbal model, question, gestural prompt. Must

be in context and meaningful

Total Pretend Play Child performs a distinct action with miniature objects, directs a pretend action towards self, adult or

inanimate object, uses object as if it were another object, attributes properties to an object which it does

not have or refers to an absent object as if it were present

Spontaneous Pretend Play Child performs a pretend play scheme that is not imitative (occurring within 30 seconds of a model). An

imitated pretend scheme that continues more than 30 seconds after model or occurs later in the session is

considered spontaneous

Appropriate Play Child engages in play that is appropriate to toys and context of the interaction. Includes functional

and pretend play

Coordinated Joint

Attention

Child spontaneously coordinates gaze between object and adult for the purpose of sharing. Child must

make eye contact with adult
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cases where visual analysis and the resampling
procedure conflicted (fewer than 5 of the 105 com-
parisons), the more conservative analysis was
adopted, which was always the resampling procedure.

Changes in behavior across children from pre to
post on the Motor Imitation Scale, the Joint Attention
Assessment, and the SLO with the therapist and the
caregiver were determined using one-way paired t-
tests (see Table III). Unidirectional tests were chosen
due to the small sample size and the predicted
direction of effect. Due to the number of analyses,
results should be interpreted cautiously. Analysis of
the social validity data was conducted using a one-
way ANOVA to determine differences in ratings for
the autistic participants pre- and post-treatment (see
Table IV).

RESULTS

Session Data

Total Object Imitation

All children showed low or moderate rates of
total object imitation during baseline. Visual inspec-
tion indicates these rates remained stable throughout
baseline, suggesting that maturation and exposure to
the treatment setting, therapists, and materials did
not affect rates of responding. With the onset of
treatment, all participants exhibited significant
increases in their rate of imitation. Rates maintained
across treatment phases despite the introduction of
more difficult tasks suggesting the children were
learning the target skill in each phase. During the
post-treatment sessions when the treatment was
removed, four of the five children continued to
exhibit rates similar to their treatment rates. In
addition, they generalized their imitative behavior to
novel materials, a setting, and a therapist. The fifth
child, Nathan, exhibited a substantial decrease in his
rate of responding once the treatment was removed,
with his rate returning to near baseline levels during
post-treatment (see Fig. 1).

At follow-up, all children, including Nathan,
exhibited higher than baseline rates of total object
imitation, suggesting the behavior was durable. The
children also continued to exhibit generalized
responding during the probes sessions; although four
of the children failed to generalize to one of the three
probes. This probe was different for each child,
suggesting that no one novel situation was equally
difficult across children.

Combined Imitation

During baseline, four of the five children exhib-
ited no or only rare episodes of combined imitation
and Connor exhibited variable rates. With the onset
of treatment, the three verbal children, Connor,
Lena, and Jason exhibited substantial increases in
their use of combined imitations even though verbal
imitation was never explicitly prompted. Heather also
exhibited a small but significant increase despite
being functionally non-verbal. Nathan did not
change his use of combined imitations.

During post-treatment, the three verbal children
continued to exhibit higher than baseline rates of
combined imitation and generalized this behavior to
the three novel situations. Heather did not maintain
her treatment gains after the treatment was removed.
Nathan exhibited a small, but non-significant
increase above his baseline and treatment rate but
did not exhibit any combined imitation during the
generalization sessions, suggesting that combined
imitations did not generalize to novel situations for
the non-verbal children.

At follow-up, all of the verbal children continued
to use combined imitation significantly more than
during baseline. Connor and Lena generalized this
behavior to all generalization sessions and Jason
generalized his behavior to the generalization setting.
Heather exhibited a return to her treatment level of
combined imitations during her follow-up, suggesting
that treatment gainsmaintained after a 1-month delay.
Similar to his total object imitation performance,
Nathan exhibited an increased rate of combined
imitations during follow-up that was significantly
greater than baseline. This rate was substantially
higher than his treatment rates, suggesting that he
continued to improve in his use of combined imita-
tions after treatment was discontinued. Heather and
Nathan did not use any combined imitations in the
generalization sessions during follow-up.

Imitative Language

Low rates of imitative language were observed
for all children at pre-treatment. Visual inspection
indicates that these rates remained stable throughout
baseline. Significant increases in imitative language
were observed during treatment for all children.
Visual inspection suggests that these changes were
minimal during the first 2 weeks of treatment which
consisted only of contingent imitation and linguistic
mapping. However, during the second 2 weeks of
treatment when imitation training was begun, all of
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the children exhibited substantial increases in their
use of imitative language (see Fig. 2).

At post-treatment, four of the five children
maintained their gains. The three verbal children
generalized their imitative language to all of the novel

situations. Nathan exhibited generalization only to
the novel setting and Heather did not exhibit any
generalization, suggesting that like combined imita-
tions, generalization to novel situations was more
difficult for the non-verbal children, for whom

Table III. Performance on the Structured Laboratory Observation, Motor Imitation Scale, and Joint Attention Assessment at Pre- and

Post-treatment

Therapist Caregiver

Pre Post Pre Post

Structured Laboratory Observation

Imitation (% of intervals) Connor 3 13 3 13

Lena 13 17 0 3

Heather 13 20 13 23

Nat0han 3 10 7 10

Jason 7 33 _ 20

Mean (SD) 7.8 (5.0) 18.6 (8.9)b 5.8 (5.6) 13.8 (8.0)b

Language (% of intervals) Connor 57 76 73 87

Lena 60 50 20 40

Heather 3 37 3 40

Nathan 23 50 0 53

Jason 60 73 – 87

Mean (SD) 40.6 (26.2) 57.2 (7.5)b 24.0 (16.9) 61.4 (10.7)b

Total Appropriate Play Schemes (# of schemes) Connor 14 29 16 26

Lena 17 25 14 14

Heather 8 15 10 15

Nathan 17 23 16 20

Jason 6 23 – 15

Mean (SD) 12.4 (5.1) 23.0 (5.1)a 14.0 (2.8) 18.0 (5.1)

Coordinated Joint Attention (% of intervals) Connor 57 40 53 40

Lena 20 37 20 30

Heather 30 7 23 17

Nathan 13 39 10 39

Jason 33 53 – 57

Mean (SD) 30.6 (16.8) 35.2 (17.0) 26.5 (18.5) 31.5 (14.7)

Motor Imitation Scale

Object Imitation Lena (% correct) Connor 94 100

Lena 50 88

Heather 13 75

Nathan 25 75

Jason 0 100

Mean (SD) 36.4 (37.1) 87.6 (12.5)b

Body Imitation (% correct) Connor 94 100

Lena 81 94

Heather 94 88

Nathan 25 100

Jason 13 100

Mean (SD) 61.4 (39.3) 96.4 (5.37)

Joint Attention Assessment

(% correct) Connor 73 90

Lena 70 93

Heather 60 63

Nathan 23 47

Jason 60 90

Mean (SD) 57.2 (20.0) 76.6 (20.5)a

Note: Jason’s pre-treatment SLO with his caregiver could not be conducted due to non-compliance.
ap<.01.
bp<.05.
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language was far less established. At follow-up, four
of the children’s imitative language remained signif-
icantly greater than baseline. Jason’s rate returned to
baseline rates. Follow-up generalization sessions
revealed that Lena, Connor, and Nathan continued
to generalize their use of imitative language to some
of the generalization probes, while Heather failed to
exhibit any generalization. These findings suggest
that the treatment retained its effect on imitative
language for the majority of children after a 1-month
delay, which generalized to some extent.

Spontaneous Language

Variable rates of spontaneous language were
observed across children at pre-treatment. Visual
inspection indicates that these rates remained stable
throughout baseline for Connor, Heather, and Jason.
Lena exhibited a gradually descending pattern of
spontaneous language during baseline. Nathan exhib-
ited slight increases in spontaneous language towards
the end of his 8-week baseline, suggesting that he had
small improvements before treatment was imple-
mented.

The effect of the treatment on the use of
spontaneous language varied across participants with
two of the verbal children, Lena and Jason, making
significant gains in their use of spontaneous language
concurrent with the onset of treatment. In contrast,
Connor, the most verbal child, actually showed a
pattern of decreased use over the course of the
intervention, but it was not significantly less than
baseline. The two non-verbal children did not exhibit
a significant change during treatment.

At post-treatment and follow-up, Lena and
Jason continued to engage in spontaneous language

at rates that were significantly greater than baseline
which generalized to most novel situations. Nathan
had a significant increase in spontaneous language
during post-treatment and follow-up despite the fact
that similar increases were not evident during treat-
ment. Connor’s spontaneous language at post-treat-
ment was below his treatment and baseline rates, but
returned to baseline rates at follow-up.

Total Pretend Play

Consistent with previous reports, pretend play
comprised the minority of the children’s play during
baseline. Connor exhibited the highest number of
pretend play schemes, Lena and Nathan exhibited a
small number, while Heather and Jason rarely used
any pretend play during baseline. Significant changes
in four of the children’s total pretend play occurred
during treatment. Visual analysis suggests that these
changes were not evident during the first 2 weeks of
treatment; rather they became evident during Phase
II when imitation training was begun. The three
verbal children, Connor, Lena, and Jason used
pretend play actions the most; however, Heather,
the youngest and lowest-functioning child, also made
significant gains, despite remaining functionally non-
verbal (see Fig. 3).

Three of these children maintained their
increased use at post-treatment and all four main-
tained it at follow-up. Although Nathan did not
exhibit increases in his pretend play during treatment
or post-treatment, he exhibited significantly higher
than baseline rates at follow-up. Generalization
probes during post-treatment and follow-up revealed
that all of the children who exhibited increases in
pretend play generalized this play to novel situations
by follow-up.

Spontaneous Pretend Play

Pretend play represented an even smaller percent
of the children’s spontaneous play than their total
play, which suggests that the modeling of play actions
by the therapist during baseline promoted small
increases in the children’s use of pretend play.
Significant changes in spontaneous pretend play
during treatment were observed for Heather and
Jason. Once again, visual inspection suggests that
these changes were not evident until Phase II with the
onset of imitation training. These increases main-
tained during post-treatment for Heather and for
both children at follow-up and generalized to several
novel situations.

Table IV. Means and Standard Deviations of Observer Ratings on

the Social Validity Measure at Pre- and Post-treatment

Pre M(SD) Post M(SD)

To what extent does this child

show an interest in the adult?

3.56 (1.40) 4.68 (1.65)a

To what extent does this child

imitate the adult?

3.18 (1.48) 4.49 (1.69)a

To what extent does this child play

with toys appropriately?

4.63 (1.69) 5.44 (1.43)a

To what extent does this child use

language appropriately?

3.16 (1.67) 4.40 (1.75)a

Compared to other preschoolers,

how typical does this child look?

4.25 (1.56) 5.41 (1.55)a

ap<.001.
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Coordinated Joint Attention

There was considerable variability across chil-
dren in the use of coordinated joint attention (CJA)
at baseline. Connor exhibited relatively high rates,
averaging 38.9% of intervals. Lena, Nathan, and

Heather exhibited low rates, and Jason exhibited
intermediate rates of CJA (see Fig. 4). With the onset
of treatment, all of the children exhibited an imme-
diate increase in their use of CJA during the first
several sessions. Throughout treatment, four of the
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children continued to engage in significantly higher
rates of CJA. Connor’s rate returned to baseline after
the initial treatment sessions and remained at baseline
rates throughout treatment, post-treatment, and
follow-up.

During post-treatment, Lena, Heather, and
Jason continued to exhibit CJA at a significantly
higher rate than baseline which generalized to all
novel situations. Visual inspection suggests that
Nathan’s post-treatment use of CJA remained higher
than baseline, but the resampling procedure indicates
that this increase only approached significance. At
follow-up, Lena’s and Jason’s CJA returned to
baseline rates, suggesting that while their CJA main-
tained after the removal of treatment, it did not
maintain over the course of a 1-month delay. In
contrast, Heather and Nathan’s use of CJA remained
significantly higher than their baseline rates and
generalized to all novel situations, indicating the
durability of this behavior for these children.

Assessment Data

Motor Imitation Scale

At pre-treatment, the children’s ability to imitate
in a structured context varied considerably, with
Connor exhibiting a near-perfect performance and
Jason only performing one action correctly. At post-
treatment, all participants exhibited an increase in
their performance on the object imitation portion of
the Motor Imitation Scale, which was statistically
significant across children (t(4)=3.33, p<.05). Four
of the five children also exhibited an increase in their
performance on the body imitation portion of the
Motor Imitation Scale; however at the group level,
this change was not significant (t(4)=1.83, n.s.).

Joint Attention Assessment

All children exhibited increases in their ability to
respond to joint attention bids of the adult. This
increase was significant across children (t(4)=4.23,
p<.01).

Structured Laboratory Observation

All children exhibited an increase in their use of
total object imitation, appropriate language, and
appropriate play with the therapist from pre- to post-
treatment on the SLO. These changes were confirmed
with t-tests (imitation: t(4)=2.76, p<.05; language:
t(4)=2.20, p<.05; play: t(4)=4.7, p<.01). Due to
non-compliance, Jason was unable to participate in

the SLO with his caregiver at pre-treatment. The
other children exhibited an increase in their use of
total object imitation and appropriate language with
their caregiver. These changes were confirmed with
t-tests (imitation: t(3)=3.21, p< .05; language:
t(3)=3.52, p<.05). Three of the four children had
an increase in appropriate play from pre- to post-
treatment with their caregiver, but this was not
significant (t(3)=2.3, n.s.). Inconsistent changes were
observed in the use of coordinated joint attention
from pre- to post-treatment with both the therapist
and caregiver. Three of the children exhibited an
increase in joint attention with the therapist and two
with their caregiver, while the other two children
exhibited a decrease with the therapist and their
caregiver. Changes in joint attention behavior were
not significant for the therapist (t(4)=.45, n.s.) or
caregiver (t(3)=.54, n.s.).

Social Validity

Blind observers rated the children significantly
better at post-treatment than pre-treatment. A one-
way ANOVA confirmed significant differences in
ratings for all behavioral categories (shows interest in
adult: F(1)=43.35, p<.001; imitates adult:
F(1)=55.07, p<.001; plays appropriately:
F(1)=21.61, p<.001; uses language appropriately:
F(1)=42.63, p<.001; appears typical: F(1)=44.89,
p<.001; see Table IV).

DISCUSSION

All children made substantial gains in their
spontaneous object imitation. These gains main-
tained after the removal of treatment and over a 1-
month delay and generalized to novel play materials,
a setting, and a therapist. These findings suggest that
RIT is effective for teaching generalized object
imitation skills to young children with autism. The
children also had increases in language, pretend play,
and joint attention as a result of this intervention,
suggesting that RIT leads to collateral changes in
other social-communicative behaviors. Finally, naı̈ve
observers rated the children significantly better in
their social-communication at post-treatment, indi-
cating gains were evident to naı̈ve observers during a
2-minute observation. Observers also found the
children to look more typical at post-treatment,
suggesting that the treatment led to global behavior
change. These findings add further support to the
behavioral measures and indicate the intervention is
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socially valid. In all, the findings indicate that RIT is
an effective early intervention strategy for young
children with autism. A more detailed discussion of
the intervention’s effect on imitation, language,
pretend play and joint attention is presented below.

Imitation

The strength of RIT is that it produced gener-
alized imitation that maintained in the absence of
reinforcement and over time. Significant increases
were seen on generalization probes (therapist, setting,
and materials) and the SLO. The SLO combines
generalization materials, setting, and therapist (i.e.,
caregiver) as well as a different interaction style (the
adult attempts to elicit behaviors in a more natural-
istic interaction) and is thus a stringent measure of
generalization. Object imitation also generalized to
performance on a structured imitation assessment,
suggesting that targeting imitation in a naturalistic
setting can lead to increases in imitation in a
structured setting. It is also possible that the chil-
dren’s imitation generalized across topographical
boundaries (object, body, and verbal imitation). Four
children increased their combined imitation and four
children improved their imitation of body actions on
the Motor Imitation Scale (although this change was
not statistically significant across children). Addi-
tional studies are needed to determine whether RIT
teaches truly generalized imitative responding.

This approach used multiple components so it is
unknown which elements were necessary to promote
imitation. It is possible that contingent imitation and
linguistic mapping alone may have increased imita-
tion. However, Nadel and Peze (1993) found that
contingent imitation did not teach role-switching
between being the imitate and the imitator. Thus it is
likely that the physical prompting used in Phases II–V
was necessary to produce the magnitude of change.
Conversely, it is possible that contingent imitation and
linguistic mapping did not effect imitation, although
they were likely involved in the acquisition of other
behaviors. Future studies examining the relative
contribution of each intervention component to pro-
mote imitation in children with autism is needed.

Language

The findings suggest that RIT led to changes in
the children’s language. All of the children in this
study exhibited gains in their imitative language and
two of the children exhibited robust increases in their
spontaneous language despite the fact that language

was never specifically targeted. The children also
exhibited significant increases in their use of appro-
priate language during the SLO with the therapist
and the caregiver.

It is difficult to know which treatment compo-
nents directly affected language use. Contingent
verbal imitation (Gazdag & Warren, 2000) and
linguistic mapping (Yoder, Kaiser, Goldstein, &
Alpert, 1995) have both been shown to increase
children’s language use. Research has not docu-
mented that non-verbal imitation training increases
language although verbal imitation training has been
shown to increase speech production (e.g., Lovaas
et al., 1977). It is likely that all three components
(contingent verbal imitation, linguistic mapping, and
non-verbal imitation training) contributed to the
children’s increase in verbal communication,
although different components may have contributed
to different forms of language.

This study was not designed to test which
treatment components produced language change.
However, given that this intervention used a phased
approach, visual analysis of the children’s language
changes during treatment may provide a preliminary
hypothesis regarding which elements contributed to
different types of language gains. Although some of
the children showed modest increases in verbal
imitation with the onset of Phase I, none of the
children demonstrated substantial increases in imita-
tive speech until after the onset of imitation training
(Phase II). This finding suggests that contingent
imitation and linguistic mapping contributed to
modest increases in imitative language while the
non-verbal imitation training led to substantial
increases in the children’s verbal imitation. In con-
trast, the children whose spontaneous language
increased showed these changes at the onset of Phase
I, suggesting that contingent imitation and linguistic
mapping were likely responsible for the increase in
spontaneous speech. Future studies of the effect of
the individual intervention strategies on children’s
language are needed.

Pretend Play

Findings from this study are consistent with the
hypothesis that imitation is involved in the develop-
ment of pretend play in young children with autism.
Four of the five children exhibited an increase in their
total use of pretend play. These changes were not
evident during Phase I; rather they occurred after the
onset of imitation training in Phase II. Changes were
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also seen, although to a lesser extent, in two of the
children’s spontaneous pretend play. This finding
suggests that the increases in pretend play were not
simply due to increases in immediate imitation of
pretend play actions, but may have involved deferred
imitation as well as the generation of novel pretend
play actions. It is unknown why Nathan did not
exhibit increases in his use of pretend play despite his
increased use of imitation. Future studies examining
child characteristics that predict response in inter-
ventions targeting pretend play would be beneficial.

Joint Attention

Findings from this study suggest that RIT
increases CJA and joint attention responding.
Changes in CJA were observed with the onset of
Phase I for four of the children. Given that previous
research has suggested that contingent imitation
increases the use of eye contact (Dawson & Galpert,
1990; Tiegerman & Primavera, 1984), positive affect
(Harris et al., 1987), and CJA (Lewy & Dawson,
1992), it is likely that the contingent imitation in this
study led to increases in CJA. The majority of the
children maintained their increased use of CJA
during post-treatment after the treatment had been
removed. Previous research on the effects of contin-
gent imitation found that its removal resulted in a
return to baseline rates of eye gaze (Dawson &
Galpert, 1990) and attention to the therapist (Harris
et al., 1987) suggesting that behaviors were depen-
dent on the therapeutic environment. It is possible
that, with an extended post-treatment in the current
study, the children’s CJA would have extinguished.
The fact that the two children who showed the greatest
increases in CJA returned to baseline levels at the
1-month follow-up, lends support to this possibility.
However, the fact that CJA maintained after the
removal of contingent imitation may suggest contin-
gent imitation was not exclusively responsible for the
improvement in CJA. Typical children use spontane-
ous imitation during play as a social-communicative
strategy to connect with a play partner (Eckerman &
Stein, 1990). They also use more CJA during imitation
than children with autism (Ingersoll, Schreibman, &
Tran, 2003). Therefore, it is possible that the imitation
targeted in this intervention supported the use of CJA
once contingent imitation was removed.

The child who exhibited the highest rates of CJA
during baseline did not increase his use of CJA. One
explanation is that Connor was already exhibiting
high rates of CJA during baseline and thus did not

increase his use of CJA due to a ceiling effect.
Another interpretation is that this intervention is
more effective for increasing CJA in children with
lower mental ages. Additional research on the effect
of contingent imitation on CJA in children with
varied pre-treatment levels of CJA is needed.

Weaknesses and Future Research

Although this study has some important impli-
cations in the treatment of young children with
autism, several shortcomings are acknowledged.
First, there was variability in the children’s overall
response to treatment, both in magnitude of behavior
change and in the number of behaviors affected.
Jason had the most favorable response to treatment
with substantial increases in all seven behaviors
measured while Nathan had the least favorable
response with smaller changes in only three. Future
studies examining child characteristics that predict
treatment response would be beneficial. Second, RIT
was not equally effective for increasing all social-
communication skills. Across children, the most
consistent increases were found in object imitation
and imitative language, with changes evident in all of
the children and relatively strong generalization and
maintenance. It was moderately effective for increas-
ing combined imitation, total pretend play, and
coordinated joint attention, with changes seen in
four out of five children. The least consistent
responses were found in spontaneous language and
spontaneous pretend play, with only two children
showing changes in these behaviors.

In addition, although this study shows that RIT
leads to changes in a variety of social-communicative
behaviors, it does not provide conclusive evidence
that changes in imitation produced these changes. For
example, changes in spontaneous speech and coordi-
nated joint attention occurred prior to the onset of
imitation training, suggesting they were the result of
contingent imitation and/or linguistic mapping, or
that changes in one behavior (i.e., joint attention)
affected the other (i.e., language). Either way,
increases in these two behaviors were not likely a
result of increased imitation skills. In contrast,
changes in the use of imitative language and pretend
play seem to be more directly related to increases in
imitation as they occurred concurrently with changes
in object imitation (Phase II). Future studies which
directly test the hypothesis that teaching object
imitation skills can affect imitative language and
pretend play are needed.
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Another unanswered question is whether target-
ing any social-communicative behavior using a nat-
uralistic behavioral approach will lead to positive
changes in other social-communicative behaviors.
Whalen, Schreibman, & Ingersoll (in press) found
that four young children with autism exhibited
increases in language, social initiations, and imitation
skills after being trained to engage in joint attention,
supporting this possibility. However, other studies
found that training language did not result in
increases in CJA (Rocha, Sherer, Parades, & Schreib-
man, 1999) or symbolic play (Stahmer, 1995), sug-
gesting that training early developing social-
communicative behaviors may lead to changes in
later emerging behaviors but not vice versa. Taken
together, these findings offer some preliminary sup-
port for the theoretical foundation of a developmen-
tal approach to intervention. Additional research is
needed to support this hypothesis.

Despite the inclusion of generalization probes
and the caregiver-child SLO, behaviors were not
assessed in the children’s natural environment or
during play with similar aged peers. In typical
development, reciprocal imitation is a primary means
of interaction between peers before language becomes
firmly established (Eckerman & Didow, 1996); there-
fore, the use of reciprocal imitation with typical peers
is perhaps more meaningful than its use with adults.
Research on other naturalistic behavioral interven-
tions suggests that it unlikely that imitative behaviors
would have generalized to peers without direct
intervention (e.g., Stahmer, 1995). Given the simplic-
ity of the intervention technique, it is likely that
typical peers could be trained to implement the
procedure. A peer training program utilizing this
technique might offer a more effective intervention
for teaching reciprocal imitation, as it is with peers
that typical children are most likely to engage in this
behavior. Future studies addressing generalization to
home and school settings as well as the long-term
durability of treatment gains are needed.

Finally, the small number of subjects inherent in
a single-subject design limits the generalizability of
these findings across the range of autistic children.
Additional large scale, group design studies which
include children of different ages and functioning
levels are needed to replicate the results and to
determine expected patterns of outcome across a
wider range of children with autism. In conclusion,
this research offers a new and exciting treatment
option that is simple and effective and can easily be

incorporated into early intervention programs for
young children with autism.

NOTE

1. A computer program randomly selected data
points from the pooled data of the two compari-
son groups and placed them in two bins. The bin
means were compared to determine if they were
equal to or greater than the observed mean dif-
ference. This process was completed 1000 times for
each comparison. Differences in performance were
considered significant if the calculated mean dif-
ference was less than the observed mean difference
on 95% or more of the simulations. Variations on
this approach have been advocated for use in the
analysis of multiple-baseline designs (Wampold &
Warsham, 1986).
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