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Abstract There is clear evidence that children with autism
spectrum disorder display deficits in imitation but little con-
sensus on the reasons for these deficits. In this paper, we
review evidence that suggests that the presence of imitation
deficits may be explained in part by social communication
deficits, specifically by impaired social motivation. First, we
discuss the social role that imitation serves in typical develop-
ment and how imitation may facilitate the forming of social
connections. Then, we describe evidence that suggests that
both the impairments in imitation that have been seen in some
areas, and the relative sparing of imitation in other areas, can
be explained by impairments in social motivation. Lastly, the
importance of therapies to incorporate social communication
skills when targeting imitation is emphasized. As more re-
search needs to be done to empirically examine this hypothe-
sis, suggestions of directions for future studies are discussed.

Keywords Autism spectrum disorder . Social motivation .

Imitation

Engaging in imitation serves two functions during develop-
ment: it provides children with information about their sur-
roundings and enables them to connect with a social partner
(Uzgiris 1981). Imitation limits the need to learn new skills
solely through trail-and-error (Nielsen et al. 2008). Children
use imitation to develop relationships and interact with other
children and adults at a time when they lack the capacity to do
so verbally (Eckerman et al. 1979, 1989; Meltzoff and Moore

1992). Using imitation, children are able to establish a feeling
of shared mutuality with a peer and indicate that they are
similar to each other (Uzgiris 1981). It is largely thought that
engaging in imitation is in part motivated by a desire to con-
nect with a social partner.

Children with autism spectrum disorders (ASD) display
deficits in social communication that may impact their ability
or desire to imitate (Ingersoll 2008b; Roeyers et al. 1998;
Whiten and Brown 1998). One aspect of social communica-
tion that may be important for imitation is social motivation.
Children with ASD are though not to be motivated by social
interactions in the same manner as typically developing chil-
dren (see Stavropoulos and Carver 2013 for a review). For a
skill like imitation—where one of the functions is to interact
with social partners—the social interaction that occurs may
not be sufficiently motivating for children with ASD to en-
gage in imitative behaviors. Deficits in imitation can be seen
in children with ASD when compared to typically developing
and developmentally delayed children (see Edwards 2014 for
a review). Interestingly, imitation deficits are not seen in all
areas of imitation—intact imitation can be seen depending on
the context and type of imitation (e.g., spontaneous versus
elicited, Ingersoll 2008a).

Due to the social function that imitation typically serves
and the social deficits that are a defining characteristic of
ASD, research needs to focus on how deficits in social com-
munication may impact imitation. Although some theorists
have mentioned the possibility that social deficits—specifical-
ly social motivation—drive imitation deficits in ASD
(Ingersoll 2008b; Roeyers et al. 1998; Whiten and Brown
1998), this is the first paper to do a thorough review of the
topic. We suggest that decreased social motivation in children
with ASD can explain many of the deficits in imitation. If so,
this will have important implications for therapies that con-
centrate on improving imitation.
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The purpose of this paper is to understand the relation
between social motivation and imitation deficits in ASD. By
examining imitation from a primarily social viewpoint, we
aim to demonstrate that deficits in social motivation in chil-
dren with ASD play a fundamental role in imitation deficits.
Part 1 will examine the role of social factors in motivating
imitation. In part 2, we will outline where imitation deficits
are seen in children with ASD and discuss how impaired so-
cial motivation may contribute to these deficits. Part 3 will
discuss how this approach can be used in interventions that
target imitation. In conclusion, emphasis will be placed on the
importance of empirically examining the impact that social
motivation has on imitation ability.

Part 1: Imitation in Typical Development

Imitation emerges early in typical development, with evidence
indicating that at least some imitation ability is present even in
neonates (Meltzoff and Moore 1977, 1989). Children use im-
itation to learn about the world around them (Uzgiris 1981).
Although not restricted to a human model, imitation normally
involves engaging in some form of interpersonal interaction
with another human. Consequently, imitation also serves a
social function, enabling individuals to establish a feeling of
mutuality and shared understanding with others (Uzgiris
1981).

From an early age, infants respond positively to their care-
givers’ imitative behaviors through smiling and establishing
eye contact (Meltzoff 1990; Nadel 2002). As they get older,
infants engage in reciprocal imitation of their caregivers’ vo-
calizations and facial expressions. They continue to use recip-
rocal imitation into toddlerhood, with imitation serving a sig-
nificant social role in dyadic interactions. It is through the use
of imitation that infants and toddlers are able to interact, build
relationships, and form connections with others (Asendorpf
and Baudonnière 1993; Eckerman et al. 1989; Eckerman and
Stein 1982; Kuczynski et al. 1987; Nadel 2002; Nadel-Brulfert
and Baudonniere 1982; Nielsen and Dissanayake 2004).

Social Motivation and Imitation

Engaging in social interactions with others is thought to be in-
trinsically motivating. People likely engage with others because
they find doing so rewarding, rather than because they expect to
benefit from these interactions. Social motivation has been dem-
onstrated neurologically: putative reward circuits in the brain are
activated by social stimuli—such as faces—in both children and
adults (Kampe et al. 2001; Stavropoulos and Carver 2014a).
From a behavioral perspective, the motivational value of social
interactions can be seen at a young age. Toddlers choose to work
in collaboration with a peer to gain a reward as opposed to gain

the reward independently, even when the effort needed to gain
the reward does not differ (Rekers et al. 2011). Adults enjoy
mutual cooperation (Fehr and Camerer 2007) as well and will
exert extra effort to obtain social rewards (Hayden et al. 2007).
With evidence indicating the inherent reward value of social
stimuli and interactions, it would be expected that engaging in
imitation—which functions as a way to interact with other social
partners—is socially motivated.

Imitation likely serves a social function, but few studies
have directly examined the role of social motivation in imita-
tion ability. To assess this relationship, Nielsen (2006) manip-
ulated the social engagement of a model (i.e., aloof or socially
engaged) during an imitation paradigm. He expected that tod-
dlers would have greater motivation to imitate a socially en-
gaging model than an aloof model and therefore would have
higher rates of imitation when interacting with the socially
engaging model. Twenty-four-month-old participants in both
groups imitated the model, but participants in the aloof con-
dition engaged in the end goal (i.e., opening a box) less fre-
quently. The author suggests that toddlers in the aloof condi-
tion initially imitated in order to initiate interaction, but when
this proved unsuccessful, they were no longer motivated to
interact by imitating and achieving the end goal. However,
the model’s behavior was unnatural—they neither smiled
nor made eye contact with the child. Rather than responding
to the lack of social engagement, children may have been
responding to the unnatural behavior of the model.

Overimitation may be an indicator of social motivation.
The term overimitation is used to describe instances in which
children imitate actions even when those actions are irrelevant
to the task at hand (e.g., Horner andWhiten 2005; Nagell et al.
1993; Nielsen 2006). One reason that children are thought to
engage in overimitation is out of a desire to connect socially
with another person (Carpenter 2006; Nielsen 2006; Nielsen
and Carpenter 2008; Over and Carpenter 2012; Tomasello
et al. 2005). Watson-Jones et al. (2014) found that when
primed with a video demonstrating ostracism as opposed to
affiliation, children engaged in imitative behaviors that ad-
hered more closely to the modeled behavior. Children also
engaged in higher fidelity imitation for causally opaque ac-
tions (i.e., those actions which the purpose was unclear), such
as opening a box with an unnecessary instrument. These find-
ings suggest that children will engage in overimitation out of a
desire to be part of a social group. The propensity to engage in
overimitation supports the idea that social motivation is an
important factor in imitation.

To further examine the social function of overimitation,
Nielsen et al. (2008) manipulated the contingent interaction
of the model by using a live, videotaped, and interactive (i.e.,
live video streaming) model during an imitation paradigm. If
social motivation played a key role, overimitation should be
higher in both live and interactive conditions than the
videotaped condition, because in these conditions, the
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children engaged socially with the model. Twenty-four-
month-old children were less likely to imitate the exact actions
modeled in the video condition as compared to the both the
live and interactive video conditions. Results of this study
indicate that children are more likely to overimitate when
social engagement occurs. Several other studies have shown
that rates of imitation are higher when exposed to a live model
than a video model (Barr and Hayne 1999; Barr et al. 2007a,
b; Hayne et al. 2003; Zack et al. 2009; McCall et al. 1977).
These studies suggest an important role of social engagement
in motivating imitative behaviors.

Typically developing children use imitation to interact and
connect with social partners. Engaging in imitation is likely
motivated by social factors, such that children imitate others
because they enjoy and are motivated by social interactions.
When social components are removed from imitation, chil-
dren change the manner in which they imitate. This leads to
the question of what happens to imitation when children are
not motivated by social factors.

Part 2: Imitation in Autism Spectrum Disorders

Children with ASD display deficits in imitation abilities com-
pared to typically developing and other developmentally de-
layed groups (e.g., DeMyer et al. 1972; Rogers and
Pennington 1991). The first systematic study examining imi-
tation deficits in children with ASD compared the perfor-
mance of children with ASD to typically developing and de-
velopmentally delayed children on body and action-on-object
imitation (DeMyer et al. 1972). Children with ASD performed
worse on these tasks. Imitation deficits have been shown
across a variety of tasks, including impaired performance on
spontaneously imitating others’ facial expressions (Scambler
et al. 2007), actions-on-object imitation tasks, and imitating
motor movements (Rogers et al. 2003). Additionally, a lack of
imitative abilities has been shown to differentiate children
with ASD from those with other developmental disorders as
early as 2 years of age (Charman et al. 1997) and is correlated
with ASD severity scores (Rogers et al. 2003).

Edwards (2014) reviewed 53 studies that investigated im-
itation performance in ASD. A wide range of inclusionary
criteria were employed, including incorporating studies in
the meta-analysis only if imitation was directly assessed using
behavioral measures. Results of the meta-analysis showed that
individuals with ASD, on average, performed 0.81 standard
deviations below individuals without ASD on imitation tasks.
The average Autism Diagnostic Observation Schedule
(ADOS) of participants with ASD was negatively associated
with imitation performance, indicating that those with more
severe ASD performed worse in comparison to their non-ASD
counterparts. These findings are consistent with other such
reviews that find individuals with ASD to be impaired in their

imitation ability in comparison to control groups (Rogers
1999; Smith and Bryson 1994; Williams et al. 2004).

However, not all studies find individuals with ASD to be
impaired in imitation. There are a handful of studies that find no
such deficit (Charman and Baron-Cohen 1994; Morgan et al.
1989) or find deficits that differ based on the task type (e.g.,
Rogers et al. 2003; Whiten and Brown 1998). Seemingly con-
tradictory findings among imitation tasks may be due in part to
different operational definitions of imitation that researchers
use (Sevlever and Gillis 2010). The ASD imitation literature
tends to use the term imitation broadly to refer to many differ-
ent aspects of imitation. This is problematic because imitation,
when not defined further, can refer to four different aspects of
imitation—stimulus enhancement, emulation, mimicry, and
true imitation (see Sevlever and Gillis 2010 for a review).
While differentiating between the various aspects of imitation
can be difficult, as it is largely dependent on the motivation of
the imitator, it is important to attempt tomake a clear distinction
in order to gain a complete picture of imitation deficits in ASD.
It may be the case that studies that did not find a difference in
imitation ability examined a different aspect of imitation than
those that did find a difference.

Numerous theories have arisen as to why children with ASD
display imitation deficits. Two of the more prominent explana-
tions include deficits in general motor ability (Jones and Prior
1985; Rogers and Pennington 1991; Vanvuchelen et al. 2007)
and the mirror neuron hypothesis (Perrett 2001). However, cur-
rent theories fail to explain instances of intact imitation abilities.
For example, the general motor deficit explanation posits that
children with ASD do not have deficits in imitation per se, but
rather difficulties in fine and gross motor functioning impede
imitation. If general motor difficulties underlie imitation defi-
cits, then deficits would be seen in all aspects of imitation that
rely onmotor ability, but several studies have found evidence to
the contrary (Rogers et al. 1996; Rogers et al. 2003; Zachor
et al. 2010). The mirror neuron hypothesis suggests that imita-
tion deficits can be attributed by dysfunction in the brain sys-
tems that allow individuals to match their actions with others. If
there were a pronounced dysfunction in the mirror neuron hy-
pothesis—which a recent review by Hamilton (2013) calls into
question—then we would also expect imitation to be impacted
regardless of task requirements. Both of these theories fail to
explain studies that show uneven imitation performance in
ASD. In order to understand what underlies imitation deficits,
theories need to be able to account for these seemingly contra-
dictory findings.

Social Motivation and Imitation

Imitation has been studied extensively in ASD, but few stud-
ies have examined the link between social communication and
imitation. Although children with ASD show a range of
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deficits, evidence suggests that decreased social communica-
tion skills—in particular, a lack of motivation to engage with
others socially—may drive deficits in imitation (Roeyers et al.
1998; Whiten and Brown 1998; Ingersoll 2008b). By looking
at situations in which imitation is differentially impacted, we
can understand if deficits in social motivation affect perfor-
mance on specific imitation tasks.

Recently, researchers have started viewing social impair-
ments in ASD in relation to social motivation. The social
motivation hypothesis (Chevallier et al. 2012; Dawson 2008;
Dawson et al. 2002, 2005; Grelotti et al. 2002; Schultz 2005;
Stavropoulos and Carver 2013) posits that what underlies
many of the social deficits in ASD is a lack of motivation to
engage in social activities. Children with ASD are thought to
find social activities to be less intrinsically motivating than
typically developing children. Stavropoulos and Carver
(2014b) showed that children with ASD display smaller
ERP responses (stimulus preceding negativity and feedback-
related negativity) when anticipating and processing social
rewards than typically developing children. This indicates that
social stimuli have less reward value for children with ASD
than for typically developing children. As a result, social mo-
tivation impairments may affect imitation as well.

To understand the role of motivation in imitation, Ingersoll
et al. (2003) manipulated the feedback that children received
upon imitation. Two sets of toys were used in this experiment.
One set of toys provided sensory feedback while a second did
not. Although no difference in overall imitation ability between
the two groups was found, children with ASD performed sig-
nificantly better in the condition where the toy gave sensory
feedback. Imitation did not differ between the two toy types for
typically developing children. To examine if this was due to a
difference in preference for sensory toys by the children with
ASD, they measured the percentage of 10-s intervals in which
the subject was engaged with the sensory toys versus the non-
sensory toys. Results showed that both typically developing
children and children with ASD engagedwith the sensorymore
than the non-sensory toys, indicating that both groups preferred
the sensory toys to the non-sensory toys.

Ingersoll et al. concluded that the difference in imitation
between the two sets of toys might be due to a difference in
motivation. Typically developing children were found to dis-
play more social behaviors (i.e., social initiations, coordinated
joint attention, directing positive affect towards the experi-
menter) with the experimenter compared to the children with
ASD, suggesting that typically developing children may have
been motivated by the social interactions that occur during
imitation. Therefore, they imitated the experimenter in both
conditions. However, the children with ASD displayed fewer
social behaviors and were thought not to be as motivated to
imitate by social interaction. Instead, when motivated to imi-
tate by the sensory feedback, they did imitate. This implies
that children with ASD can imitate when motivated.

Function of Imitation

In children with ASD, imitation may serve a different function
than in typically developing children. This may explain why,
rather than an overall imitation deficit in ASD, different imi-
tation tasks are more impaired than others. Children with ASD
perform worse on tasks that measure spontaneous as opposed
to elicited imitation (Whiten and Brown, 1999; McDuffie
et al. 2007; Ingersoll 2008a). Ingersoll (2008a) examined this
by comparing imitation ability in both a naturalistic, sponta-
neous setting and a structured, elicited setting. In the elicited
condition, the participant was seated at a table and instructed
to watch as the experimenter performed certain actions on
toys. After each demonstration, the participant was told,
BYou do it.^During the spontaneous condition, the participant
was seated on the floor with the experimenter and a variety of
toys (in duplicate) spread across the room. The participant and
experimenter engaged in free play, with the experimenter con-
tingently imitating the actions of the child for 2 min. After the
contingent imitation, the experimenter instructed the child to
watch and modeled an action on a toy. The experimenter con-
tinued contingently imitating the child for 45 s before
performing another model. Typically developing children per-
formed equally in both spontaneous and elicited conditions
and imitated more actions than the children with ASD.
Children with ASD performed significantly worse on the
spontaneous imitation tasks than on the elicited tasks.

Differences in ability between spontaneous and elicited
conditions suggest a role of social motivation. During sponta-
neous imitation conditions, the individual determines if and
when they will imitate. If they choose to imitate, this may
serve as a social interaction with the experimenter. During
elicited imitation, explicit instructions to imitate are given. In
this instance, the individual may imitate to comply with the
experimenter’s instructions or because it is clear that imitation
is what is expected of them. The lack of imitation in the spon-
taneous conditions may show a lack of social motivation to
engage with others, rather than a lack of imitative ability
(Whiten and Brown, 1999; Ingersoll 2008a, b). This implies
that children with ASD are more impaired in situations when
the imitation serves a social function (McDuffie et al. 2007).

Even when children with ASD do imitate, they are not as
sensitive to the social cues present in the imitative environ-
ment as typically developing children. Hobson and Lee (1999)
examined if children were able to imitate the style in which the
experimenter performed an action. The experimenter modeled
an action in either a harsh or a gentle manner, with the partic-
ipants later given the opportunity to imitate the experimenter.
Although children with ASD were able to imitate the actions
the experimenter performed as well as a group of developmen-
tally delayed children, children with ASD did not imitate the
style (i.e., harsh versus gentle) in which the experimenter per-
formed the actions as well as the developmentally delayed
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children. Imitating the style as well as the action indicates a
desire to be similar to the experimenter, to show that BI am like
you.^ Therefore, the authors suggest that a lack of imitating
the style may be due to a lack of motivation in children with
ASD to engage and identify with others through imitation.

Additionally, this gives important insight into the function
of imitation in children with ASD. When imitation serves an
instrumental purpose, the style in which the action is per-
formed is less important as long as the end goal is achieved
using the most relevant actions. If the imitation serves a social
purpose, then the style in which the action is performed is just
as important as the action itself. By imitating the style in
addition to the action, the developmentally delayed children
may have been using imitation to form a social bond with the
experimenter. In contrast, the children with ASD imitated for
instrumental reasons, so the style was less relevant.

Several studies have shown imitation of non-meaningful
actions to be more impaired than meaningful actions (Rogers
et al. 1996; Stone et al. 1997; Zachor et al. 2010). Whether this
difference is specific to children with ASD is still to be deter-
mined. However, children with ASD are particularly impaired
in imitating body movements and gestures, arguably non-
meaningful, in comparison to imitating actions-on-objects
(e.g., DeMyer et al. 1972; Stone et al. 1997; Zachor et al.
2010). Imitation serves an instrumental purpose when it is
meaningful (e.g., children are learning something to do with
the objects they are given). On the other hand, engaging in non-
meaningful imitation neither teaches a new skill nor models
how to complete a desired result. This could explain why chil-
dren with ASD, who show impairments in social motivation,
are impacted in the imitation of non-meaningful actions.

Overimitation

Engaging in overimitation, as mentioned previously, serves as a
way to socially engage with another person and is thought to be
motivated be this desire. Due to deficits in social motivation, it
would be expected that children with ASD display lower levels
of overimitation than other children. Nielsen and Hudry (2009)
examined overimitation in children with ASD in comparison to
children with Down syndrome. To measure this, children were
shown a set of actions with an object that was used to open a
wooden box in order to gain a toy inside. The actions that were
modeled were not the only way to open the box; the children
could ignore the object and instead open the box with their
hands. If the children used the object to open the box as op-
posed to their hands, this was taken as evidence of the children
engaging in overimitation. However, results of the study did
not support their hypothesis: children with ASD engaged in
overimitation at the same rate as children with Down syn-
drome, with neither group showing deficits in this ability. In a
subsequent study comparing overimitation in children with

ASD to typically developing children, Nielsen et al. (2013)
found similar results: children with ASD engaged in
overimitation to the same extent as typically developing chil-
dren. As the authors mention, their results need to be
interpreted with some caution as their group involved higher
functioning children with ASD, which may not be indicative of
overimitation ability in the larger ASD community.

While both Nielsen and Hudry (2009) and Nielsen et al.
(2013) suggest that their findings argue against the influence
of social motivation on imitation in ASD, it is possible that
results were confounded by the fact that they were unable to
separate out the social component of imitation from the learn-
ing component. To improve upon their work and others,
Marsh et al. (2013) examined overimitation with the use of
familiar actions and objects, thereby removing the learning
component that may be a large part of imitating novel actions
on objects. Additionally, Marsh et al. compared children with
ASD to two typically developing groups: one matched on
verbal mental age and the other matched on chronological
age. Participants watched as a demonstrator modeled both
necessary (e.g., unclipping and removing the lid) and unnec-
essary (e.g., tapping the box twice) familiar actions to open a
box and remove a toy inside. Participants were also instructed
to get the toy Bas fast as you can^ to emphasize the goal of the
action and to insure that engaging in overimitation was coun-
terproductive to the goal. Typically developing children en-
gaged in overimitation significantly more than children with
ASD, even though they understood that the unnecessary ac-
tions were Bsilly^ when questioned later. This suggests that
typically developing children engaged in overimitation to con-
nect with the demonstrator, while children with ASD did not
choose to overimitate. Because of the mixed results on
overimitation in ASD, and the importance of determining if
deficits in social motivation impact imitation, future studies
need to be designed that examine a wide variety of children
with ASD and take into consideration the impact that task
familiarity may have on overimitation.

Using Imitation to Increase Social Interactions

In addition to the social connection that occurs in imitation,
studies have investigated the effect that being imitated has on
children with ASD. Improvements in social behaviors and
imitation abilities have been shown when adults imitate chil-
dren with ASD (Tiegerman and Primavera 1984; Dawson and
Adams 1984; Nadel et al. 2000; Heimann et al. 2006). Nadel
et al. (2000) examined whether using a still-face paradigm and
contingent imitation in children with ASD would increase
their social initiations. They designed a study that combined
the still-face paradigm (Tronick et al. 1978), normally used in
typically developing children, with imitation. First, non-verbal
and lower functioning children with ASD were exposed to a
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modified still-face paradigm. During this portion, the experi-
menter sat with a still face, still body, and no vocalization
while the child was free to roam the room. After 3 min, the
experimenter approached the child and for 3 min imitated
everything the child was doing. This included their facial ex-
pressions, body gestures, vocalizations, and the actions they
were engaged in with toys. After the imitation portion, the
experimenter engaged in the still-face paradigm again for
3 min. Facial expressions, eye gaze, proximity, social ges-
tures, and vocalizations of the participants were then coded
for each of the intervals.

Although children with ASD did not show any concern in
the first still-face interval, during the second, they showed
significant changes in their social behavior. They spent more
time looking at, touching, and being in close proximity to the
experimenter during the second still-face episode. During the
imitation session, participants spent less time looking away
and more time looking at, as well as touching, the experiment-
er in comparison to the first still-face interval. They also spent
more time engaged in positive social gestures (i.e., offer,
show, imitate, and request). In follow-up studies using similar
paradigms, researchers showed that the increase in positive
social behaviors is in response to the child being imitated, as
opposed to in response to a general contingent interaction
(Escalona et al. 2002; Field et al. 2001; Heimann et al. 2006).

Heimann et al. (2006) also examined if an increase in im-
itation would be seen beyond the experimental setting.
Participants who were imitated improved their imitation
scores on the Psychoeducational Profile-Revised (PEP-R,
Schopler et al. 1990) in comparison to children who had only
been exposed to non-imitative contingent interactions. These
studies indicate that what underlies deficiencies in imitation in
ASD may be connected to a poor ability to understand social
relationships. Imitating children with ASD may in turn facil-
itate their social expectancies of the world around them and
lead to improvements in many different social behaviors, in-
cluding imitation (Escalona et al. 2002; Field et al. 2001;
Heimann et al. 2006; Nadel et al. 2000).

Part 3: Implications for Therapy and Future Studies

It is important that therapies designed to improve imitation
ability take social motivation into consideration. The move
away from strictly behavioral therapies and towards therapies
that include a focus on social development may be crucial for
improving imitation abilities in children with ASD. If, as we
propose, difficulties in social motivation impact imitation def-
icits, then improving imitation cannot be done without focus-
ing on the social aspect of imitation as well.

In the past, interventions designed to target imitation were
largely taught from a behavioral perspective, with the focus on
discrete trial training (e.g., Leaf and McEachin 1999; Maurice

et al. 1996). During sessions that employed this technique,
targeted imitation behaviors were separated into different
sub-skills that were taught individually in blocks of ten trials.
These behaviors were taught with the use of contingent rein-
forcements (i.e., access to a preferred item upon correct re-
sponse) and through the use of a variety of different prompts
(e.g., hand-over-hand) to elicit correct responses. These dis-
crete trial techniques are an effective way to teach a variety of
imitative behaviors (e.g., Baer et al. 1967; Lovaas et al. 1966;
Metz 1965). However, early studies did not examine the gen-
eralizability of these abilities to non-treatment environments.
Research on discrete trial training suggests a structured envi-
ronment, artificial reinforcements, and specific verbal direc-
tives that are commonly used in these settings impede spon-
taneous appearance of skills and affects their ability to gener-
alize to other environments (Carr 1981; Koegel et al. 1987;
Lovaas 1977; Spradlin and Siegel 1982). Additionally, when
skills are taught in isolation, learning is not representative of
the typical adult–child or child–child interactive setting in
which imitation naturally occurs (Schreibman et al. 1991).
Ensuring that imitation is taught in such a way as to promote
generalization and spontaneity is particularly important be-
cause of the social function of imitation.

In response to many of the limitations related to discrete
trial training, a variety of naturalistic behavioral treatments
have arisen (e.g., pivotal response training). Naturalistic be-
havioral treatments draw on the strengths of behavioral tech-
niques that promote learning while incorporating techniques
that promote social communicative behaviors in typically de-
veloping children (Ingersoll and Schreibman 2006). For ex-
ample, these treatments use behavioral techniques like
prompting and multiple trials while at the same time using
social communicative techniques such as following the child’s
lead and engaging in contingent imitation. Naturalistic behav-
ioral treatments are effective at improving generalization
across different settings (Charlop-Christy and Carpenter
2000; Spradlin and Siegel 1982). These treatments, with the
focus on promoting a variety of skills in a naturalistic envi-
ronment, may be the key to improving imitation.

One such naturalistic behavioral approach focuses on im-
proving imitation by approaching it from a social prospective.
Reciprocal imitation training (RIT) (Ingersoll and Schreibman
2006) is a naturalistic behavioral intervention designed to fo-
cus on improving imitation in children with ASD while they
engage in social interactions with an adult (Ingersoll 2008b).
This form of therapy, and others like it that include a social
component, is particularly beneficial as imitation is related to
other social skills. RIT focuses on three main goals: improving
intrinsic motivation, increasing spontaneity, and improving
generalizability. It attempts to teach children with ASD that
imitation can be used not only to learn new things but also as a
way to interact with another person (Ingersoll 2008b). This
intervention has been shown as an effective way to improve
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object (Ingersoll and Schreibman 2006) and meaningful ges-
ture (Ingersoll and Gergans 2007) imitation. It has also been
used as an effective parent-led intervention to improve object
imitation (Ingersoll and Gergans 2007). In addition to the
direct improvements that are seen on a variety of imitation
skills, improvements have also been seen in other social com-
munication behaviors (Ingersoll et al. 2013) that were not
targeted during the intervention, such as coordinated joint at-
tention and pretend play (Ingersoll and Schreibman 2006).
This speaks to the importance of improving imitation, as it
influences other aspects of social ability.

Studies are still needed that directly and empirically inves-
tigate if social communication deficits, specifically deficits in
social motivation, play a foundational role in imitation defi-
cits. Many of the studies discussed in this paper did not em-
pirically test this hypothesis. Instead, authors made post hoc
conclusions about the role of social motivation in imitation. To
gain a more complete understanding of imitation deficits in
ASD, it is vital for future studies to investigate this connection
explicitly. Studies might be designed that manipulate either
the social availability of a model or the model’s emotional
expression to examine whether imitation ability is influenced
by the social characteristics of the model (Nielsen 2006;
Nielsen and Carpenter 2008). Future studies can also manip-
ulate the degree to which children with ASD feel connected to
a model, as increasing the feeling of mutuality with a person
may increase the motivation to imitate. The social character-
istics of the model would be expected to influence typically
developing children’s tendency to imitate more than children
with ASD. Additionally, removing the social aspects of imi-
tation might increase children with ASD’s desire to imitate.
These findings would provide evidence that the social aspects
need to be considered when designing interventions, with
possible implications for a wide range of therapies that involve
interpersonal interactions. It is important for researchers to not
only focus on designing imitation studies in a structured, lab-
oratory setting but to examine imitation in naturalistic settings
that better reflect the day-to-day environment in which imita-
tion occurs. By doing so, we can gain a more complete under-
standing of imitation ability in children with ASD.

Conclusion

The social function that imitation serves in typical develop-
ment has been well established over the past 30 years.
However, little research has been devoted to examining how
social motivation impacts imitation ability. The purpose of this
paper was to review evidence that impaired social motivation
plays an integral role in imitation deficits that are seen in
children with ASD. The first section of the paper served to
establish the social role of imitation in typically developing
children. Additional evidence was presented to demonstrate

that typically developing children are motivated by social in-
teractions and that this motivation influences imitation. The
second section discussed instances in which imitation is and is
not impacted in children with ASD and reviewed evidence
that seemingly contradictory findings about imitation ability
can be explained by impairments in social motivation that are
present in children with ASD. The third section discussed how
imitation is targeted in therapies and emphasized the impor-
tance for therapies to continue incorporating social communi-
cation skills while focusing on improving imitation. As more
research needs to be done to further empirically test this hy-
pothesis, we provided suggestions for such studies.

One difficulty in reviewing the literature on imitation in
ASD comes from the varying definitions of imitation re-
searchers use. Inconsistencies in definition likely have con-
tributed to the varying outcomes in imitation studies.
Future papers should use a more exact definition of imi-
tation, such as was done in a recent review by Edwards
(2014). Additionally, we left open the direction of the
relationship between social communication deficits and im-
itation. Do social communication deficits, specifically
those that are seen in individuals with ASD, negatively
impact the ability to imitate others, leading to imitation
deficits? Or, do imitation deficits precede social communi-
cation deficits, such that deficits in imitation hinder the
development of social communication skills? While the
question of causality may be difficult to empirically exam-
ine, it is important that researchers continue to attempt to
gain headway in this area. Lastly, as many of the articles
referenced are speculative in nature, it is vital that future
studies directly test this hypothesis and a thorough review
be completed once this occurs.
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