A COMPARISON OF TWO IMITATION TRAINING PROTOCOLS TO TEACH
INDEPENDENT PLAY SKILLS AND PROMOTE OBSERVATIONAL LEARNING IN
CHILDREN WITH AUTISM SPECTRUM DISORDER
BY
Copyright 2016
ANGELA MARIE BROWN
Submitted to the graduate degree program in Human Development and Family Life and the
Graduate Faculty of the University of Kansas in partial fulfillment of the requirements for the
degree of Doctor of Philosophy.
_______________________________
Co-Chair: Edward K. Morris

________________________________
Claudia Dozier

________________________________
Pamela L. Neidert

________________________________
Co-Chair: Eric V. Larsson

________________________________
Jason C. Travers
Date Defended: July 21st, 2016

ii	
  
The Dissertation Committee for Angela Marie Brown certifies that this is the approved version
of the following dissertation:

A COMPARISON OF TWO IMITATION TRAINING PROTOCOLS TO TEACH
INDEPENDENT PLAY SKILLS AND PROMOTE OBSERVATIONAL LEARNING IN
CHILDREN WITH AUTISM SPECTRUM DISORDER

________________________________
Co-Chair: Edward K. Morris

________________________________
Co-Chair: Eric V. Larsson

Date approved: July 21st, 2016

iii	
  
Abstract
Many children diagnosed with autism spectrum disorder (ASD) show limited play skills
including difficulty sustaining appropriate play when alone and do not readily learn new play
skills from observing and interacting with others during play. A variety of behavioral
interventions have been designed to improve play skills in children with ASD including both
structured and less structured or naturalistic interventions. The purpose of this study was to (a)
evaluate the effects of imitation training in teaching independent play, including play actions and
play vocals; (b) compare the effects of a structured imitation training protocol and a naturalistic
imitation training protocol in teaching independent play; (c) evaluate the patterns of
disengagement during independent play; (d) evaluate the maintenance and generalization of
independent play following imitation training; and (e) promote observational learning of play
skills, play actions and play vocals, from a model without imitation training. A multiple-baseline
across play sets, replicated across five children, was used to analyze the effects of the two
imitation training protocols on the children’s independent play. Within this design, a multielement comparison was embedded to evaluate which one of these imitation training protocols
was most effective to improve independent play. Overall, the results of this study showed some
positive, but mixed findings within and across the children on the effects of imitation training on
independent play. No obvious and consistent differential effects were found between the two
imitation protocols for any child. All children continued to show some disengagement
throughout this study; however, improvements in independent play maintained and generalized
to novel, but similar, play sets. The children also showed limited play skills when only provided
with a model, suggesting that these children continued to require further imitation training to
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learn new play skills and that they were not readily learning new play skills through observation.
Implications and future research are suggested related to these findings.
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A Comparison of Two Imitation Training Protocols to Teach Independent Play Skills and
Promote Observational Learning Skills in Children with Autism Spectrum Disorder
Autism spectrum disorder (ASD) is a pervasive developmental disorder characterized by
impairments in social interactions and social communication, as well as restricted, repetitive, and
stereotyped patterns of behavior (American Psychiatric Association [APA], 2013). According to
the APA’s DSM-V, children diagnosed with ASD often show impaired use of nonverbal skills in
social interactions (e.g., poor eye contact, imitation), lack of social initiations and reciprocity,
and lack of developmentally appropriate peer relationships (APA, 2013). Collectively, these
deficits impact the children’s attentiveness and responsiveness to others and their surroundings
(Swettenham et al., 1998), which interfere with their typical development, including imitation,
observational learning, and play.
More specifically, children with ASD often have significant difficulty with imitation
from a young age and many of these children do not readily learn new skills from observing and
interacting with others (Dawson & Adams 1984; Rogers, Hepburn, Stackhouse, & Wehner,
2003; Smith & Bryson, 1994; Williams, Whiten, & Singh, 2004). These deficits occur in both
structured and natural contexts. For instance, children with ASD have been found to
spontaneously imitate others less frequently than children who were developing typically, as well
as children with other developmental disabilities on various types of imitation tasks and in
various contexts, including play (e.g., Charman et al., 1997; Ingersoll, 2008a; McDuffie et al.,
2007). For many children with ASD, imitation deficits likely impede the acquisition of new and
more complex skills, such as play (Carpenter, Pennington, & Rogers, 2002; Stone, Ousley, &
Littleford, 1997; Stone, Lemanek, Fishel, Fernandez, & Altemeier, 1990). In regard to play,
children with ASD also have difficulty initiating and sustaining appropriate play when alone or
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with others (APA, 2013). These children commonly engage in repetitive play or use toys in an
unconventional or limited manner (Honey, Leekam, Turner, & McConachie, 2007).
Early intervention programs for children with ASD have emphasized that the
development of imitation and observational learning skills early in treatment often lead to better
treatment outcomes, including improved communication, play, and social behavior (e.g.,
Larsson, 2006; Lovaas, 2002; Sallows & Graupner, 2005). Children with ASD can be taught to
imitate novel, unreinforced actions (e.g., Ingersoll & Schreibman, 2006; Young, Krantz,
McClannahan, & Poulson, 1994), imitate spontaneously (e.g., Hwang & Hughes, 2000; Ingersoll
& Gergans, 2007), and imitate peers (e.g., Carr & Darcy, 1990; Ganz, Bourgeois, Flores, &
Campos, 2008; Garfinkle & Schwartz, 2002). Also, research has shown that some children with
ASD can learn new skills, such as play skills, through the use of imitation training (e.g., Cardon,
2013; Ingersoll & Schreibman, 2006) or the observation of others (e.g., Charlop-Christy, Le,
&Freeman, 2000; Jahr, Eldevik, & Eikeseth, 2000; MacDonald, Clark, Garrigan, & Vangala,
2005).
The development of more appropriate and sustained independent play is another
important aspect of many early intervention programs for children with ASD (e.g., Lovaas,
2002). Effectively teaching these children how to play independently can decrease their
dependence on others, replace less desirable behaviors, and promote the development of other
skills, such as language and social skills. In addition, establishing sustained independent play
with a variety of toys in natural contexts, such as preschools, could also provide the children
increased opportunities to interact with others, especially peers.
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Imitation and Observational Learning
Imitation is generally defined as behavior that is performed in response to observing a
model’s behavior that approximates the topography of the model’s behavior and closely follows
the model’s behavior in time (Baer, Peterson, & Sherman, 1967). A model refers to the person
who demonstrates the behavior to be observed and imitated by another person. The observer
refers to the person watching the model demonstrate a behavior. During imitation, the observer’s
behavior is under the control of the model’s behavior. The occurrence of an imitative response is
illustrated below using the components of the three-term contingency (i.e., antecedent, behavior,
consequence). First, the observer watches a model perform a response (e.g., pushing a toy car),
which sets the occasion for an imitative response by the observer. Second, closely following the
model’s behavior in time, the observer demonstrates a response that is topographically similar to
the model’s response (e.g., pushing a toy car). Third, the imitative response of the observer is
reinforced.
Imitation has been shown to consist of various more-specific stimulus and response
classes (e.g., Garcia, Baer, & Firestone, 1971; Hobson & Lee, 1999; Poulson, Kyparissos,
Andreatos, Kymissis, & Parnes, 2002; Young et al., 1994). Two such classes of imitation
reported in the literature are nonvocal imitation and verbal imitation. Nonvocal imitation is
generally defined as imitating the actions of a model with or without objects (e.g., pushing a toy
car or pointing index finger; e.g., Garcia et al., 1971; Young et al., 1994). These imitative
responses are under the control of nonvocal stimuli. The complexity of nonvocal stimuli can
vary from simple, single-step actions (e.g., pushing a toy car) to more complex, multiple-step
action sequences (e.g., putting a toy character into a car, pushing the toy car, and parking the toy
car). Verbal imitation is generally defined as the act of imitating the vocalizations of a model
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(e.g., making “mmm” sound or saying, “baby drinking bottle”; Lovaas, Berberich, Perloff, &
Schaeffer, 1966). These imitative responses are sometimes referred to as echoics (Skinner, 1957,
pp. 55-64). The complexity of the vocalizations can vary from sounds to words to sentences.
The nonvocal and verbal imitation classes have also been combined. That is, the observer
imitates both the model’s actions and vocalizations (e.g., pushing a car and saying, “beep beep”).
These imitative responses are under the control of both nonvocal and verbal stimuli (e.g.,
Stephens, 2008; Young et al., 1994).
Two other kinds of imitation, generalized imitation and spontaneous imitation, are found
in the literature and both are relevant to this study. Generalized imitation is broadly defined as
an observer’s imitation of a novel response demonstrated by a model that was not previously
trained or reinforced (Baer et al., 1967; Baer & Sherman, 1964; Garcia et al., 1971). Also, after
some imitative responses are acquired, other imitative responses might be acquired more rapidly
(Lovaas, Freitas, Nelson, & Whalen, 1967). Baer and Deguchi (1985) described generalized
imitation as a functional response class in which both trained and novel imitative behaviors
increase and decrease as a result of the reinforcement contingencies. The latter suggests that an
imitative response that is emitted following the presentation of a novel action or vocalization is
likely to be a result of the observer’s reinforcement history for imitation.
More specifically, in any demonstration of imitation, a variety of imitative response
topographies can be performed by the observer (e.g., nonvocal imitation or verbal imitation).
When the various topographic responses have a similar reinforcement function (all of the
responses increase when reinforcement is applied to some), imitation is shown to be a class of
behavior (Baer et al., 1967; Baer & Deguchi, 1985). As such, the class of imitative behavior can
be established, shaped, and maintained by reinforcement contingencies (Baer & Sherman, 1964;
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Brigham & Sherman, 1968; Peterson, 1968). Comprehensive explanations of the development
of generalized imitation using behavioral principles are available (see Baer & Deguchi, 1985;
Kymissis & Poulson, 1990).
Spontaneous imitation is generally defined as the observer’s imitation of a model’s
behavior in response to naturally occurring discriminative stimuli for the context, without
requiring the use of additional antecedent stimuli that are deemed artificial to prompt the
observer to attend to and imitate the model (Halle, 1987). The additional antecedent stimuli can
be nonverbal or verbal. Spontaneity has been conceptualized as a continuum of antecedent
stimuli, from artificial to natural, that exert various levels of control over behavior (see Carter &
Hotchkis, 2002; LeBlanc, Esch, Sidener, & Firth, 2006). Naturally occurring discriminative
stimuli are generally defined as antecedent stimuli that are present within social interactions,
activities, and the general environment that evoke behavior in natural contexts (Sigafoos &
Reichle, 1993).
Observational learning has been defined as learning a new response or refining an
existing response as a result of observing a model and the subsequent consequences as possibly
reinforcing or punishing as related to the observed response (e.g., Catania, 2013, p. 274-277).
More recently, video modeling has extended the use of modeling as another potential mode of
observational learning. Video modeling has been defined as instances of modeling in which the
model demonstrates on video rather than live to promote the development of new behaviors or
change existing ones (for a review see, Delano, 2007). The terms, model and observer, are also
used to discuss observational learning in the same manner as imitation above.
Multiple terms have been used to describe observational learning (e.g., modeling,
imitative learning, delayed imitation, vicarious learning). The terms are often used
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interchangeably and distinctions among them are not always clear. Further, different types of
observational learning have also been described in the literature, including performing an already
established skill or learning a new skill following the observation of a model (e.g, Greer, DudekSinger, & Gautreaux, 2006; Plavnick & Hume, 2014; Taylor & DeQuinzio, 2012). For the
present purposes, observational learning describes a learning process to promote skill acquisition
in which a child observes the behavior of a model and, by doing so, the child’s behavior comes
under the control of the relevant discriminative stimuli associated with the observed response
when the model is no longer present or demonstrating the response (see Deguchi, 1984). Also,
for the present study, “observational learning” is distinguished from “imitation” in that imitation
occurs when the observer performs a similar response directly following that of a model (see
Baer et al., 1967). In contrast, observational learning occurs when the observer replicates the
apparent context-stimulus-response-consequence patterns of the model, during a later instance of
the observed stimulus in context without the model present or demonstrating the response.
Various comprehensive explanations of observational learning using behavioral principles are
found in the literature (e.g., Deguchi, 1984; Masia & Chase, 1997; Whitehurst, 1978).
In the process of learning a new skill through observation, the observer first watches a
model perform a response (e.g., pretending a laundry basket is boat by sitting in it and rocking
back and forth) and observes the subsequent consequences (e.g., the model’s smiles and laughter
or a verbal initiation from a peer). Other contextual stimuli that precede the model’s response
and various characteristics of this response, such as the topography or functional outcome, might
become discriminative stimuli that occasion the modeled response in the future without the
model (Whitehurst, 1978). The consequences are discriminated as reinforcing or punishing as
related to the observed response by the observer. Second, after a delay, without the model
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demonstrating the response or being present, the observer is presented with discriminative
stimuli associated with the previously observed response (e.g., a similar laundry basket at home)
and performs the response (e.g., pretends the laundry basket is a boat). Discrimination is
demonstrated when the observer performs a modeled response that was reinforced or does not
perform a modeled response that was extinguished or punished (DeQuinzio & Taylor, 2015).
Observational learning is considered to be a higher-order operant and many different
skills are used in conjunction with one another to learn new operants (skills) through observation
(Catania, 2013, p. 275). Children with ASD often show significant deficits in many of the
prerequisite skills that are assumed to be necessary for observational learning (Varni, Lovaas,
Koegel, & Everett, 1979). These deficits include attending (Dawson et al., 2004), imitation
(Smith & Bryson, 1994), delayed imitation (Strid, Heimann, Gillberg, Smith, & Tjus, 2012),
consequence discrimination (Delgado & Greer, 2009; DeQuinzio & Taylor, 2015), and social
motivation (McDuffie et al., 2007). The children’s restricted interests could also interfere with
their social responsiveness to others during opportunities for observational learning (Spiker, Lin,
Van Dyke, & Wood, 2012).
Independent Play
Independent play (i.e., solitary play) is generally defined as a child’s engagement in
various play skills with toys in an appropriate or contextually related manner for the toys or a
play theme while playing alone for a period of time (e.g., Brown & Murray, 2001). During
independent play, play skills can include play actions and play vocals. The complexity of play
actions can vary from simple, single-step actions to more complex, multiple-step action
sequences and the complexity of the vocalizations can range from sounds to words to sentences.
Children may demonstrate these play skills in isolation or together as described next.
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A play action is demonstrated when a child manipulates one or more toys in a manner
that is appropriate or contextually related to the toys or play theme. For example, while playing
with cars, play actions that are contextually related could include pushing the cars, crashing the
cars, or parking the cars. A play vocal is demonstrated when a child makes a vocalization (i.e.,
sound, word, or phrase) that is contextually related to the toys or play theme. For example, while
playing with cars, play vocals that are contextually related could include saying, “Vroom,”
“Beep,” or “My car crashed.” A play action/play vocal is demonstrated when a child
manipulates the toys and vocalizes a sound, word, or phase that corresponds with the play action.
For example, while playing cars, the child may crash two cars and say, “Oh, no! My car
crashed!”
Various types of play skills are often presented in a developmental sequence that
advances from more simplistic to more advanced play skills (e.g., Lifter, Sulzer-Azaroff,
Anderson, & Cowdery, 1993). For instance, play skills have been further classified as either
functional or symbolic play; in which symbolic play is considered to be a more advanced type of
play than functional play (Lifter et al., 1993). Functional play actions are generally defined as
the manipulation of a toy or related toys as commonly designed (e.g., bang a toy hammer, drive a
toy car, put a cup on a saucer, put a hot dog in a bun; Lang et al., 2009a). Symbolic play actions
are generally defined as playing with toys in ways beyond that they are commonly designed, but
still contextual to the play theme: (a) substituting one toy for another (e.g., using a long block as
a road), (b) describing attributes or properties to a toy which it does not have or you cannot see
(e.g., saying, “The car has a flat tire”), or (c) referring to a toy that is absent or demonstrating
actions without a toy as if it was present (e.g., using your finger to pretend to put gas in a car)
(Lange et al., 2009a).
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Using Imitation Training and Observational Learning to Teach Independent Play
Since the 1960s, an extensive literature has accumulated on behavioral interventions to
remediate various skill deficits associated with ASD, including imitation, observational learning,
and play (e.g., Ferster & DeMeyer, 1961; Lovaas et al., 1966; Lovaas et al., 1967; Wolf, Risley,
& Mees, 1964). In general, behavioral interventions have used systematic procedures for
applying the principles of behavior to address specific behaviors (e.g., stimulus control,
reinforcement; see Miltenberger, 2016). Most often, these interventions have relied on research
findings found in the field of applied behavior analysis to guide evidence-based practices (Baer,
Wolf, & Risley, 1968; Horner et al., 2005). Collectively, the literature has validated behavioral
interventions to effectively address a variety of skill deficits and improve the overall behavioral
functioning of a wide variety of children with ASD (e.g., Howard, Sparkman, Cohen, Green, &
Stanislaw, 2005).
As for independent play skills, behavioral interventions have been designed to teach these
skills to children with ASD either (a) directly, as a primary dependent variable, or (b) as a
collateral treatment gain following the training of other skills, such as imitation. The behavioral
interventions that have been used to improve play skills have combined various procedures into
intervention packages (for a review see, Stahmer, Ingersoll, & Carter, 2003). The following
behavioral procedures were most often used to directly address independent play skills with
children with ASD: (a) prompting, reinforcement, and behavior-reduction procedures (e.g.,
Libby, Weiss, Bancroft, & Ahearn, 2008; Nuzzolo-Gomez, Leonard, Ortiz, Rivera, & Greer,
2002; Santarcangelo, Dyer, & Luce, 1987); (b) in vivo and video modeling (e.g., CharlopChristy et al., 2000; MacDonald et al., 2005; Tryon & Keane, 1986); (c) activity schedules (e.g.,
Cuhadar & Diken, 2011; Machalicek et al., 2009); and (d) pivotal response training and
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reciprocal imitation training, which are specific intervention packages (e.g., Gillett & LeBlanc,
2007; Ingersoll & Schreibman, 2006; Koegel, Koegel, Harrower, & Carter, 1999; Stahmer,
1995). Other behavioral procedures include stimulus preference assessments (e.g., Sautter,
LeBlanc, & Gillett, 2008) and social stories (e.g., Barry & Burlew, 2004). Some of the
reciprocal imitation training studies, which use similar procedures as pivotal response training,
report increases in play skills as a collateral treatment gain following spontaneous imitation
training (e.g., Ingersoll, Lewis, & Kroman, 2007; Ingersoll & Schreibman, 2006; Walton &
Ingersoll, 2012). How and which of the above procedures were combined and applied to
improve play skills varies greatly across studies.
The behavioral interventions that use imitation training as a component of the
intervention package (i.e., pivotal response training and reciprocal imitation training) or
observational learning as an intervention strategy to teach play skills (i.e., in vivo or video
modeling) are reviewed in more detail below. Both imitation training and observational learning
systematically use models to teach new play skills in conjunction with other procedures.
Imitation training. Pivotal response training (PRT) and reciprocal imitation training
(RIT) refer to naturalistic behavioral interventions that attempt to teach skills in natural contexts,
such as play (e.g., Ingersoll et al., 2007; Ingersoll & Schreibman, 2006; Lydon, Healy, & Leader,
2011; Robinson, 2011; Stahmer, 1995; Walton & Ingersoll, 2012). RIT has been used to teach
spontaneous imitation during play and, as noted above, collateral gains in play skills have been
found following RIT; whereas, PRT has been used to directly teach various play skills as
opposed to spontaneous imitation. However, similar procedures have been used for both of these
interventions and both incorporate imitation training to teach new skills. More specifically, PRT
and RIT (a) use child-selected toys and frequently vary the toys; (b) use turn taking with the toys
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and model play actions; (c) if needed, provide prompting; (d) reinforce successive
approximations with praise and provide the child opportunities to play with the toys; and (e) use
multiple exemplars and intersperse mastered and novel types of play throughout the training.
The following procedures are also systematically used in the RIT studies: (a) contingent
imitation in which the model imitates the child’s actions and vocalizations throughout the play
trial (Dawson & Adams, 1984; Gazdag & Warren, 2000; Harris, Handleman, & Fong, 1987;
Tiegerman & Primavera, 1984) and (b) linguistic mapping in which the model verbally describes
any actions that the child or model perform (Warren, Yoder, Gazdag, Kim, & Jones, 1993). The
latter procedures were designed to increase the children’s social responsiveness and reciprocity
between the children and the models during play (Ingersoll, 2008b).
The use of PRT has lead to increases in various types of play, including functional and
symbolic play and the generalization of these play skills to new toys, adults, and settings (e.g.,
Lydon et al., 2011). Parents have been trained to implement PRT to increase play (Gillett &
LeBlanc, 2007). Recently, Lydon et al. (2011) compared the effectiveness of PRT and video
modeling to promote the acquisition and generalization of play with five children with ASD.
They reported greater increases in play following PRT in both the training and generalization
settings. However, PRT was implemented for a longer duration of time, which may have
accounted for the differing outcomes. PRT can also be used to teach various types of play across
children at different developmental levels, embedded into the context of everyday activities, and
is easily implemented by natural care providers, such as parents and paraprofessionals (BakerEriczen, Stahmer, & Burn, 2007; Coolican, et al., 2010; Koegel, Symon, & Koegel, 2002;
Robinson, 2011). Given that play skills were only reported as a collateral gain in a few RIT
studies, there are no further results to report. Some potential weaknesses of PRT and RIT
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include that some children may require more structure and repetition during training to increase
play skills and systematic fading of the adult’s presence in order to sustained independent play.
Observational learning. Researchers have examined the effects of modeling, both in
vivo and video, to increase play skills with children with ASD. Over time, an increasing number
of video modeling studies have been published as compared to in vivo modeling (for a review
see, Shukla-Mehta, Miller, & Callahan, 2010). Both types of modeling involve (a) the child
observing a model perform a play action, (b) providing the child with an opportunity to imitate
the model’s behavior, and (c) then providing the child with an opportunity to play independently
after a delay without the model present or demonstrating play. Various types of video models
have been used, including adult, peer, self, and point-of-view (i.e., from the child’s perspective;
for a review of types of video models see, McCoy & Hermansen, 2007). Often, other procedures
were used in conjunction with in vivo and video modeling, including attention-cuing (e.g., Tryon
& Keane, 1986), forward chaining (e.g., Tereshko, MacDonald, & Ahearn, 2010), progressive
time delay (e.g., Sancho, Sidener, Reeve, & Sidener, 2010), reinforcement contingencies (e.g.,
Boudreau & D’Entremont, 2010), and generalization strategies (Stokes & Baer, 1977).
However, in some video modeling studies, researchers reported that no additional experimenterimplemented prompts, correction procedures, or reinforcement were used (e.g., MacDonald et
al., 2005).
Both in vivo and video modeling have been found to be effective in teaching play skills
to some children with ASD, especially play actions (for a review see, Lang et al., 2009a).
However, mixed results have been reported within and across studies and a limited number of
novel play actions are reported in some studies (e.g., Paterson & Arco, 2007). Variables related
to the participant, the modeling event, and the specific strategies used may affect skill acquisition
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and generalization of play. Across both types of modeling, maintenance results often showed
that play skills remained higher than baseline levels, but started to diminish over time for some
children (e.g., Palechka & MacDonald, 2010).
Purpose of Study
The purpose of this study was to (a) evaluate the effects of imitation training in teaching
independent play, including both play actions and play vocals; (b) compare the effects of a
structured imitation protocol and a naturalistic imitation protocol in teaching independent play;
(c) evaluate the patterns of disengagement during independent play; (d) evaluate the maintenance
and generalization of independent play following imitation training; and (e) promote
observational learning of play skills, play actions and play vocals, from a model without
imitation training.
Rationales for Study
Children who are developing typically often display generalized imitative repertoires in
which they readily and spontaneously imitate peers without requiring specialized interventions.
These repertoires are likely to be a result of the children’s reinforcement history for imitation
that is established through their everyday activities and interactions with others (Grusec &
Abramovitch, 1982; Hartup & Coates, 1967). To support the development of observational
learning of play skills in children with ASD, these children would also likely need to
independently attend to and imitate others during less structured play opportunities throughout
their daily activities (e.g., while playing on playground with peers). Thus, imitation training was
selected as the intervention for teaching play skills in this study as opposed to other interventions
that do not heavily emphasize modeling as the key procedure to increase play skills.
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As reviewed in the Behavioral Interventions section above, multiple procedures have
been used in various intervention packages and which procedures were combined or how these
procedures were applied to address play skills varied across studies. Furthermore, some of the
RIT studies measured play skills as a collateral effect of imitation training as opposed to a direct
measure (e.g., Ingersoll et al., 2007; except for Ingersoll & Schreibman, 2006). In most of the
RIT studies, the parents or therapists were instructed to play as they would typically play with
the child during the baselines and the researchers measured the children’s rates of imitation.
However, whether the parents or therapists provided any models for the children to imitate
during baseline was not reported in these studies. Also, the impact of imitation training on the
subsequent development of observational learning of play skills was only suggested and not
clearly demonstrated in some of the RIT studies. This study was designed to evaluate the effects
of modeling alone on play skills and the effects of imitation training on the acquisition of play
skills.
Children with ASD often do not have the same level of responsiveness to complex
stimuli as their peers (Burke & Cerniglia, 1990) and some studies on play have only taught brief,
simple play skills (e.g., push a toy car) as opposed to more complex play skills (e.g., put a
character in toy car, pretend to start the car, make motor sounds, and drive around the room). In
natural contexts, children would likely be presented with more complex stimuli (e.g., a series of
play actions combined with verbalizations). This study was designed to incorporate more
complex and novel stimuli throughout all phases of the study in an attempt to promote
observational learning of play skills.
Initially, only one imitation training protocol was considered for this study to
experimentally examine the effects of a more naturalistic imitation training protocol, similar to
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RIT, on play skills displayed during independent play. However, when developing this study, in
collaboration with an intervention agency, more structured learning contexts were often used to
teach new skills to the children, as opposed to less structured or naturalistic learning contexts.
So a decision was made to compare the two different imitation training protocols and evaluate if
any differential effects on play skills would be found between a structured imitation training
protocol and a naturalistic imitation training protocol.
No specific hypothesis regarding which intervention would be most effective was made
given that both protocols could offer different benefits or similar benefits to any specific child.
However, if both imitation training protocols were equally effective, the naturalistic imitation
training protocol may be more ecologically valid given that imitation would be addressed in the
context of social interaction with other co-occurring social-communicative skills rather than in
isolation (Schreibman et al., 2015; Schreibman, Kaneko, & Koegel, 1991). Also, much of the
current literature on modeling uses video as opposed to live models. Thus, this study was
designed to use live models, given that ultimately children need to be able to imitate live models
during the multitude of naturally-occurring opportunities available to learn through observing
others (e.g., peers at school).
Methods
Participants
The children were recruited from an intervention agency in the Upper Midwest United
States that provided early intensive behavioral intervention (EIBI) for children with autism based
on initial recommendations by a supervising psychologist (e.g., Lovaas, 1981; Lovaas, 2002).
Reviews of the children’s clinical records were completed, which included standardized
cognitive and language assessments that were previously conducted by independent evaluators.
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In addition, the children’s most recent Video-Taped Play Assessment was viewed to evaluate the
children’s play skills (Larsson, 1998; see Appendix A). An initial pool of seven children was
selected. Each child was diagnosed with an autism spectrum disorder by an independent
evaluator according to the criteria established in the version of the Diagnostic and Statistical
Manual of Mental Disorders in use at the time of the study (4th ed., text rev.; DSM-IV-TR;
American Psychiatric Association, 2000). These children were identified as potential
participants based on reports of their lack of age-appropriate independent play skills. Each child
demonstrated difficulties (a) learning new play skills from naturally-occurring play
opportunities, (b) spontaneously imitating another person’s play actions and vocalizations, (c)
sustaining appropriate play when alone, (d) playing with a variety of play sets (e.g., dollhouse,
farm, tools), and (e) engaging in a wide-range of play actions and vocalizations with play sets.
Approval for this study was obtained through the Human Subjects Committee (HSC) at a
local university and through the intervention agency prior to contacting the pre-selected
children’s parents. The parents of the seven children were contacted and provided with the
informed consent forms that described the study. Six parents provided their written consent to
have their children participate in this study. The children also provided their assent to participate
in each experimental session (see Appendix B for assent procedure approved by HSC).
All children were receiving EIBI prior to their participation in this study (i.e., M = 14
months; range 3 to 18 months) and throughout the course of this study for approximately 40
hours per week (i.e., six to nine hours per day across five to six days per week). These children
previously participated in intervention programs to develop imitation and independent play
skills.
Nolan, a 3-year, 7-month-old Caucasian boy diagnosed with autism, received EIBI for
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approximately 18 months at the onset of this study. The child was deemed untestable by an
independent evaluator and thus, no standardized cognitive test scores were available. However,
a total language score of 78 was obtained on the Preschool Language Scales (5th ed.;
Zimmerman, Steiner, & Pond, 2011). During structured one-to-one learning opportunities with a
trained therapist, he could imitate novel one-step actions with and without objects (e.g., kick ball
and wiggle fingers), imitate novel two-word, two-syllable phrases (e.g., “puppy eating”); and
engage in play activities with a clear start and end that entailed repetitive play actions, such as
putting pieces in a puzzle or pegboard for 10 minutes. When presented with an opportunity to
play with a play set, he rarely orientated his attention to other people’s play actions and
vocalizations, engaged in high rates of stereotyped behaviors with the play sets including
mouthing and lining up the toys, demonstrated limited vocalizations, and often engaged in
repetitive play actions (e.g., while playing with a farm play set, he would only drive the tractor
around the barn repeatedly).
Brayden, a 3-year, 10-month-old Caucasian boy who had been diagnosed with autism,
received EIBI for approximately 3 months prior to the onset of this study. He was deemed
untestable by an independent evaluator and, thus, no standardized cognitive or language test
scores were available. During structured one-to-one learning opportunities with a trained
therapist, he could imitate some single-step actions with and without objects (e.g., put block in
bucket or clap), imitate some single sounds and consonant-vowel sound combinations upon
request (e.g., “mmm” or “ju”), and engage in appropriate play actions and vocalizations while
playing electronics that displayed letters and numbers for 5 minutes. When presented with an
opportunity to play with a play set, he rarely imitated other people’s play actions or
vocalizations, often engaged in high rates of stereotyped behaviors with the play sets (e.g.,
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moved each play item across his chest repeatedly), and did not generate any vocalizations while
engaged with the play sets.
Griffen, a 5-year, 3-month-old Caucasian boy who had been diagnosed with autism,
received EIBI for approximately 14 months at the onset of this study. He received an IQ
composite score of 53 on the Stanford-Binet Intelligence Scales (5th ed.; Roid, 2003) and a total
language score of 57 on the Preschool Language Scales (4th ed.; Zimmerman, Steiner, & Pond,
2002). He could imitate familiar, single-step actions with or without objects (e.g., pound
hammer or touch nose), imitate some 6-word sentences during structured one-to-one learning
opportunities with a trained therapist (e.g., “The dog is eating a bone”), and complete play tasks
with a clear start and finish for 2 minutes (e.g., put shapes into shape sorter). When presented
with an opportunity to play with a play set, he would often sit by a play set without manipulating
any of the play items, did not generate any play vocals related to the play set, and often, engaged
in vocalizations that were not related to the play set (e.g., humming).
Logan, a 3-year, 9-month-old Caucasian boy diagnosed with autism, received EIBI for
approximately 16 months at the onset of this study. He received an IQ composite score of 55 on
the Bayley Infant Scales of Development (3rd ed.; Bayley, 2006). A standardized language score
was not available. During structured one-to-one learning opportunities with a trained therapist,
he could imitate some single-step actions with and without objects (e.g., push car or touch head),
imitate some single sounds and consonant-vowel sound combinations upon request (e.g., “ee” or
“da”), and perform simple actions with play items when instructed to do so (e.g., drive car).
When presented with an opportunity to play with a play set, he showed limited interest in the
play sets and demonstrated difficulty engaging with play sets for any period of time. He would
often vocally protest and walk away from play sets.
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Chloe, a 6-year, 1-month-old Caucasian girl who had been diagnosed with autism,
received EIBI for approximately 17 months prior to the onset of this study. She received a
composite score of 67 on the Differential Abilities Scale (2nd ed.; Elliott, 2007) and a
total language score of 79 on the Peabody Picture Vocabulary Test (4th ed.; Dunn & Dunn,
2007). She could imitate novel two-step action sequences (e.g., clap, then jump or kiss baby,
then put baby to bed), imitate novel 9-syllable phrases (e.g., “The baby is sleeping in the crib”),
spontaneously imitate some play actions and vocalization during play with an adult, and engage
in some appropriate play actions with some play sets (e.g., drink from a cup, stir with a spoon,
comb a doll’s hair). When presented with an opportunity to play with a play set, she did not
readily demonstrate new play actions and vocalizations previously observed or taught without
being explicitly instructed to do so, engaged in repetitive play actions with play sets when
playing alone (e.g., stroked or combed the doll’s hair repeatedly), and often repeated phrases she
heard on videos without manipulating the play items.
Belle, a 3-year 4-month-old Caucasian girl diagnosed with autism, received EIBI for
approximately 14 months at the onset of this study. She received an IQ composite score of 65
and a total language score of 53 on the Bayley Infant Scales of Development (3rd ed.; Bayley,
2006). During structured one-to-one learning opportunities with a trained therapist and her
parents, she could imitate novel two-step action sequences (e.g., jump, then turn around; or put
block in bucket, then shake bucket), imitate novel 2-word phrases (e.g., “Let’s eat”), and engage
in some appropriate play actions with some play sets (e.g., put character in car and drive a car, or
put character down a slide). When presented with an opportunity to play with a play set, she
rarely imitated other people’s play actions and vocalizations, engaged in limited play actions
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with play sets, and repeatedly labeled each play item and then placed the item in a pile without
engaging in any relevant play actions (e.g., “blue fish,” “red fish,” “yellow fish”).
Table 1 provides a summary of child characteristics.
Therapists
The children’s therapists who were employed by the intervention agency implemented
the procedures for this study, with the exception of Belle. Her parents also served as therapists
for her. These parents met the competencies outlined below and received the same training as
the other therapists. Approximately five therapists were assigned to each child’s therapy team.
The therapists periodically changed throughout this study due to staff transitions or resignations.
All therapists met the competencies outlined on the Behavior Therapist Competency-Based
Checklist as required by the intervention agency prior to working independently with any child
(see Appendix C). One therapist in each therapy team was designated as a lead therapist. All
lead therapists also met the competencies outlined on the Senior Behavior Therapist
Competency-Based Checklist (see Appendix D). Each lead therapist and the lead researcher in
this study served as trainers for the therapists.
All therapists were trained on the procedures used in this study by (a) attending a
presentation given by the lead researcher, (b) reviewing written instructions, (c) observing the
procedures being implemented with the child by a trainer, (d) engaging in role plays to rehearse
and practice the procedures with a trainer, and (e) receiving direct training while implementing
the procedures with the child. Play materials that were found in the children’s homes were used
to train the therapists rather than the play materials designated for this study (see Materials
section below). Prior to independently implementing any of the study procedures with the child,
all therapists were trained to implement each procedure by meeting the fidelity criterion (i.e.,
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correct implementation across two consecutive opportunities; see Fidelity section below for the
specific criteria used to score a correct implementation across procedures). To ensure each
therapist maintained fidelity across time, ongoing training was provided prior to starting each
condition (phase) of the study. This training occurred during the child’s therapy team meetings
and one-to-one training sessions with the therapist and the child by a trainer. The lead researcher
also conducted periodic observations of the lead therapists to evaluate their performance and
promote fidelity. If needed, the lead researcher provided additional training to the lead therapists
and therapists.
The therapists were also trained in the data collection procedures. Initially, a trainer
modeled the data collection procedures, while the therapist implemented the procedures with the
child. On subsequent trials, the trainer and the therapist independently collected data on the
child’s responding until they achieved 90 percent or greater agreement on two consecutive
assessments for the data collected during each of the study procedures.
Settings
This study was conducted as part of the clinical services provided to the children by the
intervention agency. Most often, each child had two three-hour therapy sessions scheduled per
day. The different members of the therapy team conducted each of these therapy sessions. At
times, the lead therapist, lead researcher, or the child’s parent would also be present observing
the child. All sessions were conducted in various rooms in the children’s homes, except for
Chloe. Her sessions were primarily conducted in an empty classroom at her school. On
occasion, when she was not at school, the sessions were conducted in her home.
Materials
Pre-assessments. The lead researcher conducted pre-assessments with the children to
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evaluate their imitation skills (i.e., nonvocal imitation with objects, verbal imitation, and
combination: nonvocal and verbal imitation). These data were used to develop the play scripts
described below for each child. Following the first pre-assessment session, Logan discontinued
EIBI services with the intervention agency and did not continue in this study.
Play sets. Following the pre-assessments, the children’s parents and therapy team were
asked to select play materials that were not previously used by the intervention agency prior to
this study. Hereafter, the play materials will be referred to as play sets. Sixteen different play
sets were selected across the children. They were of the type commonly included in preschool
and kindergarten classrooms (e.g., bakery play set, tools play set). Of these 16 play sets, six
were assigned to each child. Two versions of each play set were prepared, a training set and a
generalization set. Table 2 provides a complete list of play materials used for each child and lists
the play sets assigned to each child. Each play set included 13 different play items. A duplicate
play item was provided for each play item (e.g., two doughnuts, two hammers). Thus, a total of
26 play items were included in each play set. The generalization play sets consisted of similar,
but novel play items, drawn from the same play set, that were not used during training (e.g., a
different bakery play set). All play sets were stored in separate boxes in a secured location to
prevent the children from accessing them outside of the experimental sessions.
Play scripts. For each play set, the lead researcher developed play scripts that consisted
of a list of play actions for the therapists to model for the children during training. Every play
action was combined with a vocalization associated with the action (e.g., a sound, word, or
phrase). Hereafter, this vocalization will be referred to as a play vocal. The play vocals did not
contain explicit verbal instructions, such as “do this” or “give the baby a drink”. Such
instructional words were avoided to prevent these types of stimuli becoming discriminative for

23	
  
the play actions as opposed to the actions modeled by the therapists. Hereafter, a play action
paired with a play vocal will be referred to as a play action/play vocal. The play scripts were
individualized for the children based on their current nonvocal and verbal imitation skills
identified through the pre-assessments (e.g., two-step nonvocal imitation, three-word verbal
imitation). The play scripts developed for Chloe and Belle contained play actions/play vocals
related to specific types of play (e.g., symbolic play; see Dependent Variables below). These
play scripts were designed to ensure the therapists modeled a wide-variety of play actions/play
vocals that closely matched the children’s imitation skills rather than to teach the children a
specific sequence of play actions/play vocals.
For one training protocol (see structured imitation training below), four play scripts were
developed for each play set. For Nolan, Brayden, and Griffen, each play script contained six
different play actions/play vocals. For Chloe and Belle, each play script contained 10 different
play actions/play vocals. Thus, 24 to 40 different play actions/play vocals were developed per
play set, depending on the child. See Appendices E and F for examples of a play scripts used
during the structured imitation training for Nolan and Chloe. For the other training protocol (see
naturalistic imitation training below), only one play script was developed per play set. This play
script contained a total of 39 different play actions/play vocals (i.e., three play actions/play
vocals developed per play item). See Appendices G and H for examples of a play scripts used
during naturalistic imitation training for Nolan and Chloe.
Dependent Variables
All Dependent Variables were measured during the Independent Play Probes (described
in the Design section below) in each experimental phase of the multiple baseline. Operational
definitions for all dependent variables are provided below and in Table 3. Three dependent
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variables were measured in this study using a 15-second partial interval scoring method to assess
each child’s independent play (see Data Collection section below).
Play action. A play action was scored when the children manipulated one or more play
items in a manner that was contextually related to the play set. For example, contextually-related
play actions for animal hospital could include giving an animal a shot, taking an animal’s
temperature, or making the animal drink. Non-contextual play actions were not scored (e.g.,
pulling the stuffing out of the animal). If the therapist was uncertain whether a play action was
contextually related to a play set, the therapist did score an occurrence of a play action in that
interval unless the child met the disengagement criteria outlined below.
Chloe and Belle were observed to engage in some play actions with play sets prior to this
study (as play actions are defined above). However, their parents and the intervention agency
reported that their play was often simplistic and limited in scope as compared to similar-aged
children. Thus, in consultation with their parents and intervention agency, the dependent
variables for Chloe and Belle were expanded to specific types of play. Each play action was
further classified as either a functional or symbolic play action, using definitions adapted from
Lang et al. (2009a). A functional play action was scored when the child manipulated a play item
as commonly designed (e.g., banged a toy hammer, stacked blocks, drove a toy car) or combined
two or more play items that were related (e.g., put a cup on a saucer, put a chair by the table, put
the hot dog in a bun). A symbolic play action was scored when the child played with the play
items in ways beyond what they were designed, but still contextual to the play set, by: (a)
substituting one play item for another (e.g., used a block as a balance beam, used a blue plastic
lid as a pool, used an orange bracelet as a ring of fire), (b) describing attributes or properties to a
play item which it does not have or you cannot see (e.g., saying, “puppy scraped his leg,” “hot
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dog is hot,” “the dishes are dirty”), or (c) referring to a play item that is absent or demonstrating
actions without a play item as if it was present (e.g., looked for stars through telescope, but no
stars; poured sugar into mixing bowl, but no sugar; made a phone call by bringing hand to ear,
but no toy phone). Symbolic play was considered to be a more advanced type of play. If the
child demonstrated both a functional and a symbolic play action within the same 15-second
interval, only the occurrence of symbolic play was scored.
Play vocal. A play vocal was scored when the child made a vocalization (i.e., sound,
word, or phrase) that was contextually related to the play set that occurred prior to engaging in a
play action, simultaneously with the play action, or after engaging in the play action. For
example, contextually-related play vocals for animal hospital could include the children saying,
“hold still” before giving the puppy a shot, making crying sounds while giving the puppy a shot,
or saying, “ouch” after giving the puppy a shot. Any contextually-related vocalization that was
not paired with a play action was not scored (e.g., says, “puppy” but does not engage in a play
actions with any play items). Also, non-contextual play vocals were not scored (e.g., the child
said, “drink” after giving the puppy a bone).
Disengagement. Disengagement was scored when the children (a) left the play set by
standing up and then moving at least two steps away without engaging in a play action, (b)
engaged in any pre-identified stereotyped behaviors (i.e., as defined per child, such as lining up
objects, putting play items in mouth, and repeating non-contextual phrases from videos), (c)
engaged in any pre-identified aberrant behaviors (i.e., as defined per child, such as crying or
throwing), (d) failed to engage in a play action during one complete interval, and (e) engaged in
repetitive play actions with the same play item for two complete consecutive intervals. The
occurrence of a play action or play vocal was not counted if disengagement was scored during
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the same 15-second interval when calculating the percent of intervals with a play action or a play
vocal.
Design
A multiple-baseline design across play sets, replicated across children, was used to
analyze the effects of two imitation training protocols on the children’s independent play (Baer et
al., 1968). This design relied on repeated assessments of the children’s independent play with
each play set across each phase of the multiple baseline. Within this design, a multi-element
design was embedded to evaluate which one of these imitation training protocols was most
effective to improve each child’s independent play (Johnston & Pennypacker, 2009, pp. 268270). The sequence of conditions used with these designs is described below and Table 4
provides a comparison of the study conditions by outlining the characteristics of each procedure.
All children received both types of imitation training (see structured imitation training
and naturalistic imitation training descriptions below). Two play sets were assigned to each leg
of the design. Each play set was then randomly assigned to one of the two imitation training
protocols by drawing the play set names from a container (see Table 2). To prevent possible
order and carryover effects, a coin was flipped to counterbalance the sequence of which the
imitation training protocols was used across consecutive sessions. However, imitation training
with any play set could occur no more than two consecutive times before switching to the other
play set (e.g., NIT with fishing play set, NIT with fishing play set, then SIT with airport play
set). The latter was implemented to prevent satiation with any given play set.
The different therapists of the therapy team implemented up to two experimental sessions
during each three-hour therapy session (see Procedures below). A 30-minute delay was
implemented between each experimental session within the ongoing therapy session. During this

27	
  
delay, the therapist implemented other therapy objectives not associated with this study. The
number of experimental sessions implemented per day varied over time based on the number of
therapy sessions scheduled per day across the week (i.e., based on therapist and child
availability) and the prioritization of other therapy objectives not associated with this study (e.g.,
community programming, peer play, or toilet training). The children’s therapy schedules and
therapy priorities were at the discretion of the intervention agency and the children’s parents.
Procedures
Assent. Based on the HSC’s approval, the following procedure was used to obtain the
children’s assent to participate in all experimental sessions. Prior to each experimental session,
the therapist identified a preferred item/activity by engaging in one or more of the following: (a)
sampling an item/activity, (b) giving a choice between two items/activities, (c) asking the
children if they wanted item/activity, or (d) honoring the child’s request for continued access to
an item/activity with a “first, then” verbal instruction (e.g., “first come play, then bubbles”).
The children could demonstrate assent nonverbally or verbally. Nonverbal assent
included approaching the therapist or items/activity, reaching for the items/activity, selecting a
preferred item/activity, making eye contact with the therapist or item/activity, or nodding his or
her head to indicate “yes.” Verbal assent included the children saying any approving words
(e.g., “yes” or saying the label for item/activity) or vocally requesting continued access to an
item/activity (e.g., “more”). If the children did not demonstrate any of the listed nonverbal or
verbal responses above, the therapist repeated the above procedure two more times with different
items/activities. If the children did not assent after the third attempt, the experimental session
was not conducted at that time. The therapist then waited between 10 to 30 minutes before reinitiating the above assent procedure with the children.
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Once the children selected a preferred item/activity, the therapist invited the children to
come play with the play set (e.g., “let's go play with some toys,” “come see the toys,” “come
with me”). If the children provided assent to participate in the experimental session, but then
met the criteria for disengagement, the children’s therapist interrupted and redirected the child
back to the play set. If the children met the disengagement criteria on three separate occasions
during an experimental session, the therapist ended this session. If an aberrant behavior occurred
that interfered with the experimental session, the therapist stopped this session and followed any
therapy procedures outlined by the intervention agency. Once the aberrant behavior ceased, the
therapist resumed the experimental session.
Baseline Phase A: Independent play probes. Two independent play probes were
conducted with each assigned play set, one with the training play set and one with the
generalization play set. These probes were implemented to evaluate the children’s play skills
with these play sets prior to observing the therapist model various play actions/play vocals with
them. These probes were 3-minutes in duration for Nolan, Brayden, and Griffen, and 5-minutes
for Chloe and Belle in the following steps. (1) The play set was arranged on the floor or table.
All play items including the duplicate were set out (i.e., a total of 26 play items). The exact
arrangement varied across the probes. (2) The experimental session began with the assent
procedure described above. (3) The therapist instructed the child to “play with the ‘play set’.”
(4) The therapist and any observers positioned themselves out of the child’s direct view. They
were instructed to briefly respond to initiations from the child (e.g., the child shows the therapist
a play item, the therapist could make a comment about that play item) and avoid any contact with
the child unless the child met the disengagement criteria. (5) If the child met the disengagement
criteria, the therapist interrupted and redirected the child to keep playing. The therapist ended
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the probe if the child met the disengagement criteria on three separate occasions during the
probe. (6) At the end of the probe, the therapist delivered the preferred item/activity. If the child
met the disengagement criteria three times, the therapist instructed the child to perform four to
six familiar actions prior to delivering the preferred item/activity (e.g., “give me a pencil,”
“jump,” “find a girl”).
Baseline Phase B: Exposure to a model. Prior to each independent play probe, the
therapist modeled six different play actions/play vocals for Nolan, Brayden and Griffen, and 10
different play actions/play vocals for Chloe and Belle from the play scripts in the following
steps. (1) The play sets were arranged in the same manner as described in Baseline Phase A. (2)
The experimental session began with the assent procedure described above. (3) The therapist
instructed the child to “play with ‘play set’.” (4) The therapist sat across from the child and
modeled a play action/play vocal approximately every 30 seconds. The interval timer was used
to discretely alert the therapist every 30 seconds. The therapist was instructed to refrain from:
modeling any play actions/play vocals that the child previously demonstrated during the current
probe, modeling play actions/play vocals with play items that the child was currently holding,
obtaining the child’s attention prior to modeling a play action/play vocal (e.g., saying, “watch
me”), instructing the child to imitate the play action/play vocal (e.g., “do this”), or delivering
reinforcement to the child for spontaneously imitating a play action/play vocal or demonstrating
other appropriate play during the probe. (5) During the 30 second inter-trial interval, the
therapist remained seated with the child, but did not look at the child or manipulate any play
items. (6) As in Baseline Phase A, if the child initiated to the therapist, the therapist briefly
responded to the child. (7) If the child met the disengagement criteria, the therapist interrupted
and redirected the child to play. During the modeling play trial, the children were not interrupted
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if they did not demonstrate any contextually-related play actions with the target play set (i.e., see
definition d in the Disengagement section above) or demonstrated repetitive play actions (i.e.,
see definition e in the Disengagement section above). (8) An independent play probe was
conducted 30 minutes after the exposure to the model play session. The independent play probes
were identical to those in the Baseline Phase A.
Treatment: Structured imitation training (SIT). Structured imitation training (SIT)
consisted of the following steps. (1) The therapist reviewed the play script and arranged the play
items in the order listed on the play script. (2) The experimental session began with the assent
procedure described above. (3) The therapist instructed the child to “let’s play with ‘play set’.”
(4) The therapist sat across from the child and only presented the play items (including the
duplicate) that were needed to model the play action/play vocal. (5) The therapist obtained the
child’s attention to the play items or therapist prior to modeling each play action/play vocal with
a three-step prompting sequence. This sequence entailed, first, waiting 5 seconds for the child to
look; second, saying the child’s name and waiting another 5 seconds for the child to look; and
third, saying the child’s name while tapping the child on the shoulder and waiting another 5
seconds for the child to look. The therapist modeled a play action/play vocal as soon as the
child’s attention was obtained. If the child failed to look after the third attempt, the therapist
proceeded to model the play action/play vocal. Therapist-selected play items were used to model
all play actions/play vocals during SIT. (6) The child was provided with 5 seconds to imitate the
model. If the child imitated all or part of the play action within 5 seconds, a correct response
was scored. The child’s imitation did not need to match the model exactly, but needed to look
distinctly similar to the model. Imitation of the play vocal was not required to score a correct
response. (7) If the child did not attempt to imitate the model within 5 seconds or engaged in a
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different play action, the therapist scored an incorrect response, re-presented the model a second
time, and provided additional prompts. These included one or more of the following: modeling
the play action/play vocal one step at a time, positioning play items in closer proximity to the
child, gesturing to the play items, or physical guidance. If the child did not respond correctly
within 5 seconds on the second presentation, the therapist scored another incorrect response, and
then represented the model a third time and used more intrusive prompts. (8) If the child
attempted to imitate the play action independently or with a prompt, the therapist delivered
verbal praise (e.g., “You did it” or “Way to go!”). More enthusiastic praise was delivered if the
child attempted to imitate the model on the first presentation. (9) The session was completed
after the child imitated all 6 or 10 play actions with or without a prompt, and the therapist
delivered the preferred item/activity. If the child met the disengagement criteria three times
during the session, the therapist instructed the child to perform four to six familiar actions prior
to delivering the preferred item/activity (e.g., “give me a pencil,” “jump,” “find a girl”).
Treatment: Naturalistic imitation training (NIT). Naturalistic imitation training
(NIT) differed from SIT in the following ways. (1) The therapist arranged the play set in the
same manner as described in Baseline Phase A. (2) The therapist sat across from the child and
modeled a play action/play vocal approximately every 30 seconds. The interval timer was used
to discretely alert the therapist every 30 seconds. Once alerted, the therapist determined whether
to use a child-selected or a therapist-selected play item. A child-selected play item was used to
model a play action/play vocal if the child was touching that play item when the timer alerted the
therapist. A therapist-selected play item was used if the child was not touching any play item
when the timer alerted the therapist. Thus, the therapist could select any play item to model a
play action/play vocal from the play script. During a NIT session, if the therapist modeled three
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play actions/play vocals with a particular play item, the therapist was instructed to select a
different play item to model a play action/play vocal (i.e., therapist-selected). The latter was
implemented to ensure that a variety of play actions/play vocals were modeled with multiple play
items within a session. Also, as in Baseline Phase B, the therapist was instructed to refrain from
modeling any play actions/play vocals that the child previously demonstrated during the current
session. (3) Once a play item was selected, the therapist modeled a play action/play vocal from
the play script and allowed the child 10 seconds to imitate the model. Correct responses were
scored the same as in SIT. (4) If the child did not attempt to imitate the model within 10 seconds
or engaged in a different play action, the therapist scored an incorrect response and re-presented
the model a second time. No additional prompts were used. If the child did not respond
correctly within 10 seconds on the second presentation, the therapist scored another incorrect
response, represented the model a third time, and provided a prompt. (5) Following an
independent or prompted imitation of the model, the therapist provided the child with continued
access to the play materials for another 30 seconds. (6) During each 30-second inter-trial
interval, the therapist was instructed to refrain from touching any of the play items unless the
child demonstrated a play action. If the child demonstrated a play action, the therapist imitated
the child by selecting the duplicate play item, imitating the play action performed by the child,
and providing a play vocal that corresponded with the play action. (7) Similar to Baseline Phase
A, if the child initiated to the therapist, the therapist briefly responded to the child during the
inter-trial interval. (8) If the child met the disengagement criteria, the therapist interrupted and
redirected the child to keep playing. (9) The NIT sessions ended in the same manner as SIT
sessions.
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Treatments: SIT and NIT. Each child received a total of 16 SIT and NIT sessions per
play set in each leg of this design. A set of four SIT or NIT sessions was referred to as a round
of treatment. After the child received four of these SIT and NIT sessions (i.e., a round), an
independent play probe was conducted using the same procedures as Baseline Phase A. A total
of 24 or 40 play actions/play vocals were modeled in each round of treatment prior to each
independent play probe. Following the 16th SIT and 16th NIT sessions, three additional
independent play probes were conducted to evaluate the child’s independent play. A total of 96
or 160 play actions/play vocals were modeled across all 16 SIT and NIT sessions prior to these
three probes. Collectively, a total of six independent play probes were conducted throughout the
course of treatment per play set for each child. The number of independent play probes was predetermined to address the intervention agency and parental concerns about potential satiation
with the play sets over time, development of repetitive or rote play skills, and increases in
aberrant behavior due to lack of stimulus variety (see Dunlap & Koegel, 1980). The agency and
parents noted their concerns were based on their prior experience with implementing other
therapy objectives to promote play skills with these children.
Follow-Up. Follow-up independent play probes were completed to evaluate the
dependent variables once the imitation training commenced and to assess generalization to novel,
but similar play sets (e.g., a different bakery play set). Follow up probes were the same as
Baseline Phase A. Both the training and generalization play sets were used during these probes.
Data Collection
Data were collected to estimate the occurrence and nonoccurrence of any play actions,
play vocals, and disengagements demonstrated by the children during each 15-second interval
(Johnston & Pennypacker, 2009, pp. 122-123; Gast & Ledford, 2014, pp. 138-139). A partial
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interval recording method was used in which a play action or play vocal was scored if the
children demonstrated a play action or play vocal at anytime during the interval. Disengagement
was scored if the children met any of the outlined criteria for disengagement. The 3-minute
independent play probes consisted of twelve 15-second intervals; and the 5-minute probes
consisted of twenty 15-second intervals. As noted in Baseline Phase A section above, the
therapist ended the probe if the child met the disengagement criteria on three separate occasions
during the probe. The following abbreviations were listed in each 15-second interval on the data
sheet: PA (play action), PV (play vocal), and D (disengagement). For Chloe and Belle, the PA
was replaced by FP (functional play) and SP (symbolic play).
Two comparable interval timer apps were installed on each therapist’s Android or iPhone
device to prompt the therapists and observers to score the occurrence or nonoccurrence of the
dependent variables per 15-second interval. The Impetus Interval Timer by Harri Ohra-Aho was
installed on the Android devices and the Interval Timer by Plain and Simple Software (version
5.3) was installed on the iPhones. See Appendices I and J for samples of the 3-minute and 5minute interval data sheets.
For Nolan, Brayden, and Griffen, the percent of intervals that the child demonstrated any
play actions or play vocals were summarized per independent play probe across all phases. The
data were then graphed separately for the play sets assigned to the structured imitation training
protocol and the naturalistic imitation training protocol. These data were also graphed together
to allow for a comparison of the two imitation training protocols. For Chloe and Belle, the
percent of intervals that the child demonstrated any play action, functional play only, symbolic
play only, or play vocals were summarized per independent play probe across all phases and
graphed separately in the same manner as the other children. Although symbolic play and play
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vocals were the “key” dependent variables under investigation for Chloe and Belle, it was
possible that increases in functional play could also occur as a result of imitation training. As
noted in the Disengagement section above, the occurrence of a play action or play vocal was not
counted if disengagement was scored during the same 15-second interval when calculating the
percent of intervals with a play action or a play vocal. As noted in the Baseline Phase A section
above, the independent play probe was discontinued if the child met the disengagement criteria
during three 15-second intervals. Thus, the total number of disengagements ranged from 0 to 3
for all children per independent play probe. These data were not graphed.
Interobserver Agreement
The lead therapists and the lead researcher recorded data on the dependent variables
simultaneously, but independently, for the purpose of determining interobserver agreement
through direct observation. Data were collected during 35% of sessions for Nolan, 35% of
sessions for Brayden, 32% of sessions for Griffen, 33% of sessions for Chloe, and 29% of
sessions for Belle across all phases of the multiple baselines. Multiple reliability assessments
were conducted per phase across the play sets for all children.
Interobserver agreement was calculated by dividing agreements by agreements plus
disagreements and converting the ratio to a percentage. An agreement was scored if both
observers recorded the all the same data codes during a 15-second interval (i.e., PA, PV, and D
for Nolan, Brayden, and Griffen; FP, SP, PV, and D for Chloe and Belle). A disagreement was
scored if the observers recorded different data codes during a 15-second interval. The mean
(range) interobserver agreement across all phases of the multiple baselines was 94% (75-100%)
for Nolan, 97% (91-100%) for Brayden, 96% (75-100%) for Griffen, 96% (80-100%) for Chloe,
and 94% (77-100%) for Belle.
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Fidelity
The lead therapists and lead researcher assessed fidelity for each of the above procedures
through direct observation (i.e., independent play probes across all phases, exposure to a model
play trials in Baseline Phase B, SIT, and NIT). Observations of the therapists’ implementation of
each procedure were compared to the written procedures for this study. The lead therapist or
researcher scored a checklist that outlined the components of these procedures as either correctly
or incorrectly implemented (i.e., circled “yes” for correctly implemented and “no” for incorrectly
implemented). See Appendices K-M for examples of the fidelity checklists used for each
procedure. To score a component as correctly implemented, the therapist was observed to
implement a component during all or all but one opportunity during the session (i.e., criterion
specified per component on checklists). To score a component as incorrectly implemented, the
therapist was observed to not implement the component at all or on two or more opportunities.
The overall fidelity per observed session was scored as a correct implementation if the observer
scored all or all but one of the components as implemented correctly. For example, the checklist
for the modeling play trial in Baseline Phase B contained eight components. If 7 out of 8 (88%)
components or 8 out of 8 components (100%) were scored as correctly implemented, then the
procedure in this session was scored as an overall correct implementation.
Data were collected during 31% of independent play probes across all phases of the
multiple baselines for all children, 24% of modeling play sessions in Baseline Phase B across
children, 27% of SIT sessions across children, and 28% of NIT sessions across children. To
calculate the overall mean fidelity for a procedure across children, the total number of overall
correct implementations across children was divided by the total number of correct and incorrect
implementations across children and then multiplied by 100. The mean (range) fidelity was 90%
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(83-95%) for the independent play probes, 88% (75-100%) for the modeling play sessions, 91%
(81-100%) for SIT, and 87% (83-91%) for NIT.
Results
The results are summarized below by the three dependent variables of this study: play
actions, play vocals, and disengagement for each child. The data are shown in Figures 1 through
42 for all five children. As noted in the Data Collection section, the total number of
disengagements ranged from 0 to 3 for all children per independent play probe. These data were
not graphed, but the patterns of disengagement are described below. Visual analysis was used to
evaluate the effects of imitation training, SIT and NIT, on play actions and play vocals within
and across all phases of the multiple baselines and the multi-element comparisons (see Gast &
Spriggs, 2014, Chapter 9; Johnston & Pennypacker, 2009, Chapter 12; Kazdin, 2011, Chapter
12; Kratochwill et al., 2010). In addition, other methods were used to further examine the effects
of imitation training on any play actions and play vocals. First, the mean (range) percent of
intervals with any play action or play vocals across phases was calculated and these data are
presented in Tables 5 through 9 for each child. Second, the mean differences in the mean
percent of play actions or play vocals between Baseline Phase B and the Treatment Phases were
calculated to also examine the effectiveness of the two imitation training protocols (see Table
10). When comparing the mean differences between phases, an improvement was defined as
showing a mean difference of one or more 15-second intervals between these phases (i.e., 9% or
greater difference for 3-minute independent probes; 5% or greater difference for 5-minute
independent play probes).
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Play Actions
Overall. Overall, the results showed some positive, but mixed findings within and across
the children on the effects of imitation training on any play actions. Across the five children, the
mean percent of intervals with any play actions increased for 20 out of the 30 play sets (67%)
following either imitation training protocol. The positive effects of imitation training on play
actions were most obvious and consistent for Nolan and Chloe. These children demonstrated
increases in play actions following both SIT and NIT. Their results showed increases in the
mean percent of intervals with any play actions for all six play sets (100%) for Nolan and five of
the play sets (83%) for Chloe. Some positive effects, but less obvious, were found for Brayden
with 4 of the play sets (67%). The results showed the least effects of imitation training on play
actions for Griffen and Belle. These children only demonstrated improvements in the mean
percent of intervals with any play actions in 3 of the play sets (50%) for Griffen and 2 of the play
sets (33%) for Belle.
Some differential effects between the two imitation training protocols on any play actions
were suggested between SIT and NIT (see Table 10). Collectively, the children showed an
increase in the mean percent of intervals with any play action for 12 out of the 15 play sets
(80%) following SIT and 8 out of the 15 play sets (53%) for NIT (see Table 10). However,
obvious and consistent differential effects between the two imitation protocols on any play
actions were not found within or across the children. All of the children showed some gains in
any play actions on a portion of play sets assigned to both SIT and NIT except for Belle. For
example, Chloe showed improvements in the mean percent of intervals with any play actions for
all three play sets (100%) following SIT and 2 of the play sets (67%) following NIT. Belle
demonstrated improvements in the mean percent of any play actions in 2 of the play sets (67%)
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following SIT and none of the play sets following NIT. However, the results for Belle showed
some small improvements in the mean percent of intervals with symbolic play actions in 2 of the
play sets (67%) following NIT (i.e., circus and animal hospital), but these gains were not
sufficient to impact the mean percent of intervals for any play actions following NIT. The multielement comparisons do not show strong differential effects between the two imitation training
protocols for any child in which a child only showed improvements in the percent of intervals
with any play action, functional play, or symbolic play for the play sets assigned to SIT or NIT
and no overlapping data points between SIT and NIT during the Treatment Phases.
Nolan. Figures 1-3 present the effect of imitation training on play actions, graphed as the
percent of intervals during which a play action occurred, across each consecutive three-minute
independent play probe with Nolan. Figure 1 shows the multiple baseline for structured
imitation training, Figure 2 shows the multiple baseline for naturalistic imitation training, and
Figure 3 shows the multi-element comparison of the two imitation training protocols. Table 5
presents the mean (range) percent of intervals with any play action across all phases in the
multiple baselines for Nolan.
In Baseline Phase B (exposure to a model), the percent of intervals with a play action
remained low, with some fluctuation, during the independent play probes across all play sets
(i.e., at or below 33 percent of intervals). In the Treatment Phase, the mean percent of intervals
with a play action increased with both SIT and NIT protocols (i.e., with all six play sets).
Although improvements were found with both protocols, Nolan’s responding was variable across
sessions. During the Follow-Up Phase, Nolan continued to show increased play actions and his
performance generalized to novel, but similar, play sets for all play sets with both protocols as
compared to Baseline Phase A. Overall, the results showed that both protocols produced similar
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improvements in play actions (see Table 10) and no consistent differential effects were clearly
found between SIT and NIT in increasing the percent of intervals with any play actions with
Nolan.
Brayden. Figures 4-6 present the effect of imitation training on play actions, graphed as
the percent of intervals during which a play action occurred, across each consecutive threeminute independent play probe with Brayden. Figure 4 shows the multiple baseline for
structured imitation training, Figure 5 shows the multiple baseline for naturalistic imitation
training, and Figure 6 shows the multi-element comparison of the two imitation training
protocols. Table 6 presents the mean (range) percent of intervals with any play action across all
phases in the multiple baselines for Brayden.
In Baseline Phase B (exposure to a model), the percent of intervals with a play action
remained low, with some fluctuation, during the independent play probes across all play sets
(i.e., at or below 17 percent of intervals). In the Treatment Phase, the percent of intervals with
any play action increased with both SIT and NIT for 4 of the play sets (i.e., 83%; two SIT play
sets and two NIT play sets). Brayden’s responding was variable across sessions with the
exception of Leg 2. In Leg 2, minimal treatment gains were found with the acquadoodle play set
and delayed treatment gains were found with the play-doh play set. Anecdotally, the therapists
reported concerns that Brayden was avoiding play items in the acquadoodle play set that were
wet and in the play-doh play set possibly due to the texture of the play-doh. During the FollowUp Phase, Brayden maintained increased levels of play actions following SIT in two legs. In the
multiple baseline for NIT, the results showed that Brayden initially maintained increased levels
of play actions during follow-up probes in Leg 1 (i.e., trucks play set); however, a decreasing
trend was observed over consecutive sessions. During the Follow-Up Phase, Brayden’s
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performance generalized to novel, but similar, play sets for all play sets following both SIT and
NIT. The percent of intervals with any play action found during these generalization probes
were higher than the levels found in Baseline Phase B for 50% of these probes (i.e., n = 14
generalization probes total across all play sets). Overall, the results showed that both SIT and
NIT produced some improvements in play actions for Brayden (see Table 10). The mean percent
of play actions per interval was higher for SIT in two legs (see Table 6), suggesting SIT lead to
greater improvements in play actions than NIT for Brayden.
Griffen. Figures 7-9 present the effect of imitation training on play actions, graphed as
the percent of intervals during which a play action occurred, across each consecutive threeminute independent play probe with Griffen. Figure 7 shows the multiple baseline for structured
imitation training, Figure 8 shows the multiple baseline for naturalistic imitation training, and
Figure 9 shows the multi-element comparison of the two imitation training protocols. Table 7
presents the mean (range) percent of intervals with any play action across all phases in the
multiple baselines for Griffen.
In Baseline Phase B (exposure to a model), the percent of intervals with any play action
remained low, with some fluctuation, during the independent play probes across all play sets
(i.e., at or below 42% of intervals). In this phase, the trends accelerated slightly in Legs 2 and 3
in the multiple baselines for SIT and NIT (see Figures 7 and 8). In the Treatment Phase of each
multiple baseline, the mean percent of intervals with any play action increased only with three
play sets (i.e., two SIT play sets and one NIT play set). Furthermore, Griffen showed a decrease
in the percent of play actions or no play actions in the independent play probes in Leg 1 between
Baseline Phase B and the Treatment Phases for both play sets, airport and race cars. In Leg 1,
Griffen readily met the disengagement criteria during the initial 15-second intervals per
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independent play probe (see Figure 9). During the Follow-Up Phase, Griffen maintained
increased levels of play actions following SIT for two play sets; however, the increased levels of
play actions did not maintain following NIT for fire station. His performance generalized to
some novel, but similar, play sets during at least one of the independent play probes per play set
following SIT and NIT, except for the fire station play set. Overall, the results showed limited
and mixed results for both SIT and NIT for Griffen (see Table 10). No consistent differential
effects were found between SIT and NIT in increasing the percent of play actions with Griffen.
Only the data from Leg 2 suggests that SIT was slightly more effective than NIT; however, four
of the SIT data points (50%) overlapped with the NIT data series (see Figure 9).
Chloe. Figures 10-18 present the effect of imitation training on play actions, graphed as
the percent of intervals during which a play action occurred, across each consecutive five-minute
independent play probe with Chloe. Figures 10-12 show the multiple baselines for structured
imitation training for any play actions, functional play actions, and symbolic play actions;
Figures 13-15 show the multiple baselines for naturalistic imitation training for any play actions,
functional play actions, and symbolic play actions; and Figures 16-18 show the multi-element
comparisons of the two imitation training protocols for any play actions, functional play actions,
and symbolic play actions. Table 8 presents the mean (range) percent of intervals with any play
action (all), functional play, and symbolic play across all phases in the multiple baselines for
Chloe.
In Baseline Phase B (exposure to a model), the percent of intervals with any play action
primarily consisted of play actions classified as functional play and showed decreasing trends
across sessions in the first two legs of the SIT and NIT multiple baselines. Throughout this
phase, the percent of intervals with symbolic play was low across all play sets (i.e., at or below
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15% of intervals). However, in the third legs of the SIT and NIT multiple baselines, Chloe
showed a slight increasing trend, but still variable and low, in the percent of symbolic play
actions prior to treatment. In the Treatment Phase, the mean percent of intervals with any play
action increased for 5 of the plays sets (i.e., 83%; all three SIT play sets and two NIT play sets);
the mean percent of intervals with functional play only increased for two plays sets (i.e., picnic
play set in SIT and flower shop play set in NIT); and the mean percent of intervals with symbolic
play increased in 5 of the play sets (i.e., 83%; all three SIT play sets and two NIT play sets). The
improvements observed for symbolic play were delayed and did not occur until Chloe received
multiple rounds of treatment (i.e., 2 to 4 rounds of treatment across these five play sets). As
noted above, positive gains were found following imitation training for 12 play sets across any
play action, functional play, and symbolic play for Chloe. The results in the Follow-Up Phase
showed that these treatment gains maintained for all 12 of these play sets. In regard to
generalization, the results showed that symbolic play only generalized to 3 out of the 6
generalization probes following SIT (50%) and 1 out of 6 generalization probes following NIT
(17%). Overall, the results showed positive effects of imitation training on play actions for 12
out of the 18 play sets (67%) across any play actions, functional play, and symbolic play for SIT
and NIT multiple baselines for Chloe (see Table 10). The results suggested that SIT was more
effective to increase the mean percent of any play actions and symbolic play actions in 2 out of 3
legs in these multiples baselines (see Table 8).
Belle. Figures 19-27 present the effect of imitation training on play actions, graphed as
the percent of intervals during which a play action occurred, across each consecutive five-minute
independent play probe with Belle. Figures 19-21 show the multiple baselines for structured
imitation training for any play actions, functional play actions, and symbolic play actions;
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Figures 22-24 show the multiple baselines for naturalistic imitation training for any play actions,
functional play actions, and symbolic play actions; and Figures 25-27 show the multi-element
comparisons of the two imitation training protocols for any play actions, functional play actions,
and symbolic play actions. Table 9 presents the mean (range) percent of intervals with any play
action (all), functional play, and symbolic play across all phases in the multiple baselines for
Belle.
In Baseline Phase B (exposure to a model), the percent of intervals with any play action
primarily consisted of play actions classified as functional play for Belle. In this phase, the
percent of intervals with functional play varied greatly across consecutive sessions in both the
SIT and NIT multiple baselines. In addition, symbolic play was not found in any of the
independent play probes for three play sets or found at low levels for the other three play sets
(i.e., 20 percent of intervals or less across sessions). In the Treatment Phase, the mean percent of
intervals with any play action or functional play increased only for two play sets following SIT
(i.e., bakery and tree house). No significant improvements in the mean percent of intervals with
symbolic play were found with the play sets following SIT; however, some improvements in the
mean percent of intervals with symbolic play were found with two play sets following NIT (i.e.,
circus and animal hospital). The improvements found with symbolic play following NIT were
small (i.e., across these play sets the mean percent of intervals with symbolic play was 14-16,
range 0-20). These gains in symbolic play were not sufficient to impact the mean percent of
intervals for any play actions following NIT. The results in the Follow-Up Phase showed that
these treatment gains maintained and generalized to novel, but similar play sets, following SIT
and NIT. Overall, the results showed some, but limited positive effects of imitation training on
play actions for 6 out of the 18 play sets (33%) across any play actions, functional play, and
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symbolic play for SIT and NIT multiple baselines for Belle (see Table 10). The results
suggested that NIT was more effective to increase the mean percent of symbolic play actions in 2
out of 3 play sets (67%) for Belle.
Play Vocals
Overall. Overall, the results showed some positive, but mixed findings within and across
the children on the effects of imitation training on play vocals. Across the five children, the
mean percent of intervals with a play vocal increased for 15 out of the 30 play sets (50%)
following either imitation training protocol. The positive effects of imitation training on play
vocals were also most obvious and consistent for Nolan and Chloe. These children demonstrated
increases in play vocals following both SIT and NIT and their results each showed increases in
the mean percent of intervals with a play vocal for five of the play sets (83%). Some positive
effects, but less obvious, were found for Belle with 3 of the play sets (67%) in the NIT multiple
baseline. The results showed the least effects of imitation training on play vocals for Brayden
and Griffen. Brayden demonstrated limited improvements in the mean percent of intervals with
a play vocal for only 2 of the play sets in the first legs of each multiple baseline (i.e., trucks and
fishing). Griffen did not show any improvements in the mean percent of intervals with a play
vocal for any play set across both SIT and NIT.
Some differential effects between the two imitation training protocols on play vocals
were suggested between SIT and NIT. Collectively, the children showed an increase in the mean
percent of intervals with a play vocal for 6 out of the 15 play sets (40%) following SIT and 9 out
of the 15 play sets (60%) for NIT (see Table 10). However, obvious and consistent differential
effects between the two imitation protocols on play vocals were not found within or across the
children, except for Belle. Belle only showed improvements in the mean percent of intervals
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with a play vocal following NIT. Leg 2 on Figure 42 shows no overlapping data points between
the SIT and NIT data series (i.e., tree house and circus play sets); however, the other legs on this
figure do show some overlapping data points between SIT and NIT data series. Nolan, Brayden,
and Chloe showed some gains in play vocals on a portion of play sets assigned to both SIT and
NIT. As noted in above paragraph, Griffen did not show any obvious improvements in play
vocals with either SIT or NIT. The multi-element comparisons do not show strong differential
effects between the two imitation training protocols for any child in which a child only showed
improvements in the mean percent of intervals with a play vocal for the play sets assigned to SIT
or NIT and no overlapping data points between SIT and NIT during the Treatment Phases.
Nolan. Figures 28-30 present the effect of imitation training on play vocals, graphed as
the percent of intervals during which a play vocal occurred, across each consecutive three-minute
independent play probe with Nolan. Figure 28 shows the multiple baseline for structured
imitation training, Figure 29 shows the multiple baseline for naturalistic imitation training, and
Figure 30 shows the multi-element comparison of the two imitation training protocols. Table 5
presents the mean (range) percent of intervals with a play vocal across all phases in the multiple
baselines for Nolan.
In Baseline Phase B (exposure to a model), the percent of intervals with a play vocal
remained low in both SIT and NIT multiple baselines across all play sets (i.e., at or below 17
percent of intervals). In the Treatment Phases, the mean percent of intervals with a play vocal
increased with both SIT and NIT protocols (i.e., with five of the play sets). However,
decelerating trends were found with four of these play sets in the Treatment Phase (see Figure
30). For example, after the first independent play probe for the acquadoodle play set, only one
play vocal was scored across the other five independent play probes. During the Follow-Up
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Phases, Nolan continued to show increased, but variable play vocals and his performance
generalized to novel, but similar, play sets for all play sets with both protocols as compared to
Baseline Phase A. Overall, the results showed that both protocols produced similar
improvements in play vocals and no consistent differential effects were clearly found between
SIT and NIT in increasing the percent of intervals with a play vocal with Nolan.
Brayden. Figures 31-33 present the effect of imitation training on play vocals, graphed
as the percent of intervals during which a play vocal occurred, across each consecutive threeminute independent play probe with Brayden. Figure 31 shows the multiple baseline for
structured imitation training, Figure 32 shows the multiple baseline for naturalistic imitation
training, and Figure 33 shows the multi-element comparison of the two imitation training
protocols. Table 6 presents the mean (range) percent of intervals with a play vocal across all
phases in the multiple baselines for Brayden.
In Baseline Phase B (exposure to a model), the percent of intervals with a play vocal was
zero percent for all independent play probes for both multiple baselines, except for three
independent play probes in which a play vocal was scored during one 15-second interval. In the
Treatment Phases, an improvement in the mean percent of intervals with a play vocal was only
found in Leg 1 of both multiple baselines for the fishing and trucks play sets. Anecdotally, the
therapists reported that Brayden primarily vocalized play sounds (e.g., car driving noises) and
that he engaged in these sounds repetitively. Disengagement criteria were only applied to
repetitive play actions. The treatment gains in Leg 1 of both multiple baselines did not maintain
during Follow-Up. Only one play vocal was documented during all of the generalization probes.
Overall, imitation training had no to limited effects on play vocals that maintained following
training for Brayden.
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Griffen. Figures 34-36 present the effect of imitation training on play vocals, graphed as
the percent of intervals during which a play vocal occurred, across each consecutive three-minute
independent play probe with Griffen. Figure 34 shows the multiple baseline for structured
imitation training, Figure 35 shows the multiple baseline for naturalistic imitation training, and
Figure 36 shows the multi-element comparison of the two imitation training protocols. Table 7
presents the mean (range) percent of intervals with a play vocal across all phases in the multiple
baselines for Griffen.
In Baseline Phase B (exposure to a model), the percent of intervals with a play vocal was
zero percent for all independent play probes for both multiple baselines, except for one
independent play probe in which three play vocals were scored for Griffen. No improvements in
the percent of intervals with a play vocal were observed for any play set across both multiple
baselines. Overall, imitation training had no effects on play vocals for Griffen.
Chloe. Figures 37-39 present the effect of imitation training on play vocals, graphed as
the percent of intervals during which a play vocal occurred, across each consecutive five-minute
independent play probe with Chloe. Figure 37 shows the multiple baseline for structured
imitation training, Figure 38 shows the multiple baseline for naturalistic imitation training, and
Figure 39 shows the multi-element comparison of the two imitation training protocols. Table 8
presents the mean (range) percent of intervals with a play vocal across all phases in the multiple
baselines for Chloe.
In Baseline Phase B (exposure to a model), the percent of intervals with a play vocal
remained low, with some fluctuation, during the independent play probes in both multiple
baselines (i.e., at or below 20 percent of intervals), except for two independent play probes in
Leg 3 of the SIT multiple baseline (i.e., beach play set). Baseline Phase B for the beach play set

49	
  
showed a slight accelerating, then decelerating trend in which a play vocal was scored in five to
nine 15-second intervals during these two independent play probes. In the Treatment Phases, the
mean percent of intervals with a play vocal increased with both SIT and NIT protocols (i.e., with
five of the play sets). During the Follow-Up Phases, the results showed that the mean percent of
play vocals decreased for three play sets (i.e., beach, animal hospital, and flower shop) as
compared to Baseline Phase B and Treatment Phases. Play vocals were also found to generalize
to novel, but similar, play sets on 7 out of 12 generalization probes (58%). Overall, the results
showed that both protocols produced similar improvements in play vocals and no consistent
differential effects were clearly found between SIT and NIT in increasing the percent of intervals
with a play vocal with Chloe.
Belle. Figures 40-42 present the effect of imitation training on play vocals, graphed as
the percent of intervals during which a play vocal occurred, across each consecutive five-minute
independent play probe with Belle. Figure 40 shows the multiple baseline for structured
imitation training, Figure 41 shows the multiple baseline for naturalistic imitation training, and
Figure 42 shows the multi-element comparison of the two imitation training protocols. Table 9
presents the mean (range) percent of intervals with a play vocal across all phases in the multiple
baselines for Belle.
In Baseline Phase B (exposure to a model), the percent of intervals with a play vocal
remained low, with some fluctuation, during the independent play probes across all play sets
(i.e., at or below 20 percent of intervals). In the Treatment Phases, an improvement in the mean
percent of intervals with a play vocal was only found following NIT. During the Follow-Up
Phases, the results showed that the mean percent of play vocals maintained following NIT. Play
vocals were also found to generalize to novel, but similar, play sets on all generalization probes
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in the NIT multiple baseline as compared to Baseline Phase A. Also, Belle showed
improvements in the percent of intervals with a play vocal during five of the six generalization
probes (83%) in the SIT multiple baseline as compared to Baseline Phase A and the percent of
intervals was higher on three of these generalization probes than the highest data point in
treatment. Overall, the results showed that NIT consistently produced more improvements in the
percent of intervals with a play vocal as compared to SIT in each leg; however, only Leg 2 of the
NIT multiple baseline does not contain overlapping data points with the SIT data series (see
Figure 42) and overall the percent of intervals with play actions remained low across all three
legs of the NIT multiple baseline (i.e., 40 percent or less of intervals with a play vocal).
Disengagement
The patterns of disengagement are described below for each child. In all phases of the
multiple baselines, the independent play probe was discontinued if the child met the
disengagement criteria during three 15-second intervals. Thus, the total number of
disengagements ranged from 0 to 3 for all children per independent play probe. These data were
not graphed.
Overall. All five children demonstrated disengagement in all phases of the multiple
baselines. As the percent of intervals with any play actions increased in the Treatment and
Follow-Up Phases, the children engaged in play actions for an increased number of 15-second
intervals or a longer duration before meeting the criteria for disengagement on 3 separate
occasions. All children except Griffen showed 2 or fewer disengagements on one or more
independent play probes in the Treatment and Follow-Up Phases. The results showed that Chloe
and Belle had the most independent play probes with 2 or less disengagements, but these
children also showed higher levels of responding on some of the independent play probes in
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Baseline Phase B. Overall, the children continued to show variability and inconsistent patterns
in the percent of intervals with any play actions across sessions and phases of both multiple
baselines. These children continued to meet the disengagement criteria on three occasions
during a high percentage of the independent play probes in the Treatment and Follow-Up Phases.
Nolan. Nolan demonstrated disengagement in all phases of the multiple baselines.
During the Baselines in Phase B, Nolan met the criteria for disengagement more quickly during
the 3-minute independent play probes as compared to the Treatment Phases. However, in the
Treatment Phases, Nolan continued to meet the criteria for disengagement three times in 16 out
of 18 independent play probes following SIT (89%) and 14 out of 18 independent play probes
following NIT (78%). Only two of the independent play probes were free of disengagement
following NIT, in which Nolan demonstrated a play action during all twelve 15-second intervals.
Most often, disengagement was scored when Nolan engaged in repetitive play actions with the
same play item for two complete consecutive intervals or pre-identified stereotyped behavior
(e.g., lining up play items).
Brayden. Brayden demonstrated disengagement in all phases of the multiple baselines.
During the Baselines in Phase B, Brayden met the criteria for disengagement more quickly
during the 3-minute independent play probes as compared to the Treatment Phases. However, in
the Treatment Phases, Brayden continued to meet the criteria for disengagement three times in
all independent play probes. Brayden did demonstrate more sustained play across a higher
percent of intervals with two play sets in SIT multiple baseline (i.e., fishing and tools) as
compared to the play sets in the NIT multiple baseline. Only one independent play probe for the
trucks play set was free of disengagement following NIT in the Follow-Up Phase, in which
Brayden demonstrated a play action during all twelve 15-second intervals. Most often,
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disengagement was scored when Brayden engaged in repetitive play actions with the same play
item for two complete consecutive intervals or pre-identified stereotyped behavior (e.g., moving
play items across his stomach).
Griffen. Griffen demonstrated disengagement during all independent play probes across
all phases of both multiple baselines. During the Baselines in Phase B, Griffen met the criteria
for disengagement more quickly during the 3-minute independent play probes for two play sets
as compared to the Treatment Phases for these sets (i.e., acquadoodle and camping play sets).
When comparing the Baselines in Phase B and Treatment Phases for the other four play sets, the
independent play probes were discontinued at similar or earlier points of time in the Treatment
Phases. For example, in Leg 1 in both the SIT and NIT multiple baselines, the percent of
intervals with play actions decreased to zero-levels across 10 out of the 12 independent play
probes (83%) in the Treatment Phases. Therapists reported that Griffen would not attempt to
manipulate any play items when instructed to play and he just sat near the play materials until the
therapist ended the play trial. Most often, disengagement was scored when Griffen failed to
engage in a play action during one complete 15-second interval.
Chloe. Chloe demonstrated disengagement in all phases of the multiple baselines.
During the Baselines in Phase B, Chloe met the criteria for disengagement more quickly during
the 5-minute independent play probes as compared to the Treatment Phases for 5 out of the 6
play sets (83%). However, Chloe still met the criteria for disengagement three times in 15 out of
20 independent play probes in the SIT (75%) and 15 out of 19 independent play probes in the
NIT (79%). Only two of the independent play probes were free of disengagement (i.e., one in
SIT and one in NIT multiple baselines), in which Chloe demonstrated any play action during all
twenty 15-second intervals. The data also showed two or fewer disengagements in 17
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independent play probes in the Treatment and Follow-Up Phases (i.e., 10 in SIT multiple
baseline and 7 in NIT multiple baseline). Most often, disengagement was scored when Chloe
engaged in repetitive play actions with the same play item for two complete consecutive intervals
or pre-identified stereotyped behavior (e.g., stroking soft textures with her hand, such as a doll’s
hair or repeating lines from movies that were not contextual to the play set).
Belle. Belle demonstrated disengagement in all phases of the multiple baselines. As
shown in Figures 16 and 18, the data showed that Belle did engage in a high percent of intervals
with any play action on some, but not all, independent play probes across five of the play sets in
Baseline Phase B. More specifically, if the percent of intervals was at or above 90 percent
during a five-minute independent play probe, then only two or fewer disengagements were
scored for that probe. Collectively, Belle engaged in any play action, most often functional play,
in 90 percent or more of the intervals during 49 independent play probes during the Treatment
and Follow-Up Phases in both the SIT and NIT multiple baselines. As noted in the Play Actions
section above, minimal improvements in the overall percent of intervals with any play actions
were found across the multiple baselines for Belle. The mean percent of intervals with any play
actions only showed improvements in two legs of the SIT multiple baseline. Across the phases
in both multiple baselines, Belle continued to show variable responding across consecutive
independent play probes and clear stable trends were not evident across phases in either multiple
baseline. Most often, disengagement was scored when Belle engaged in repetitive play actions
with the same play item for two complete consecutive intervals or pre-identified stereotyped
behavior (e.g., moving play items into a pile).
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Discussion
One purpose of this study was to examine the effects of imitation training on independent
play, play actions and play vocals, as measured in subsequent independent play probes for five
children with ASD. The results showed some positive, but mixed findings within and across the
children on the effects of imitation training in teaching independent play. More significant
improvements were found with play actions as compared to play vocals. Positive effects of
imitation training on independent play were most obvious and consistent for Nolan and Chloe.
These children demonstrated increases in play actions and play vocals following both SIT and
NIT (i.e., on 83-100% of play sets per child). The effects of imitation training for the other three
children suggested some, but less obvious and consistent gains in independent play across play
sets. Improvements for these children were often found to be delayed, variable, or small.
Similar mixed results have been reported in some of the reciprocal imitation training
studies (RIT), which have also shown delayed treatment effects and then gradual and variable
increases over time in imitation (e.g., Hwang & Hughes, 2000; Ingersoll et al., 2007).
Differential effects of RIT on nonvocal and verbal tasks are also found in some of the RIT
studies (e.g., Ingersoll & Schreibman, 2006). In the current study and the RIT studies,
prompting was only provided for the play actions, which could be one explanation for the
differential gains in play actions as compared play vocals. Some children with ASD do not
readily generalize their responding across stimulus and response classes without training (e.g.,
Young et al., 1994).
The positive findings from this study suggest that the stimulus control of the play actions
and play vocals transferred, to some extent, from the models presented during the imitation
training to the play sets during the independent play probes. These positive findings related to
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improvements in independent play that occurred following both SIT and NIT in this study.
Similarly, Tryon and Keane (1986) found increases in the children’s appropriate toy play during
the free play probes that followed imitation training conducted in a structured learning context
with a peer. The collateral gains in play skills reported following RIT were also found to be
congruent with the findings from this study (e.g.. Ingersoll et al., 2007; Ingersoll & Schreibman,
2006). Collectively, these findings suggest that the stimulus control from the imitation training
can transfer to play sets as supported by the increases in play. However, the specific play actions
and play vocals performed per independent play probe were not collected to verify whether the
children engaged in modeled, novel, or previously learned play skills in any of the above studies.
Another purpose of this study was to compare the effects of a structured imitation
training protocol and a naturalistic imitation training protocol in teaching independent play. No
obvious and consistent differential effects were found between SIT and NIT within or across the
five children. The mean percent of intervals with any play action suggested that SIT was more
effective across the children. The opposite was found for play vocals, in which the mean percent
of intervals with a play vocal suggested that NIT was more effective across the children. In the
multi-element comparisons of this study, differential treatment effects or strong experimental
control would be supported if a clear visible separation with no or minimal overlapping data
points were shown between the two imitation training protocols and replicated across
comparisons within and across the children. Only the results for Belle in Leg 2 on Figure 42
(i.e., circus and tree house) depicted a clear separation with no overlapping data points. Leg 1 of
this figure also showed some visible separation; however, some of the data points from SIT and
NIT overlapped.
Several explanations may account for the limited differential effects observed in this
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study between SIT and NIT. First, one risk when comparing the effectiveness of two
interventions can be carryover effects in which the effects from one intervention carryover and
impact the results of the other intervention. Wolery, Gast, and Hammond (2010) advised using a
minimum of a one-hour delay between two interventions or conditions to decrease the risk of
multiple treatment interference. In the current study, only a 30-minute delay was implemented
between any two experimental sessions. This short delay could have influenced carryover
effects between the two imitation training protocols. The 30-minute delay was selected for
practical reasons. The children’s therapy sessions were often 3-hours in length and many other
therapy objectives were implemented during the child’s ongoing therapy session.
Counterbalancing was implemented to sequence the experimental sessions in an attempt to
prevent or minimize carryover effects. The actual effects of shorter or longer delays would need
to be investigated to verify if carryover effects would be obvious or prevented with shorter or
longer delays.
Second, the lack of differential effects could have been impacted by generalization
between the play sets in the same leg. The data shown in Baseline Phase B across the legs of the
multiple baselines suggested that play skills did not readily generalize to the other play sets that
were not associated with the imitation training yet (see Haring, 1985). For example, Young et al.
(1994) specifically evaluated generalized imitation within and across three response types (i.e.,
actions with objects, actions without objects, verbal imitation) with four children with ASD and
found that imitation generalized from the reinforced training models to the non-reinforced probe
models within each response type, but not across response types. Also in present study,
multiple-exemplar training was used during Baseline Phase B and Treatment Phases and may
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have promoted an increase in generalized play behavior, which could occur across the two play
sets in the Treatment Phase or between play sets in other conditions.
Third, the imitative response of the child was directly reinforced in both imitation
training protocols. As discussed in the introduction of this manuscript, when the various
topographic responses show a similar reinforcement function (all of the responses increase when
reinforcement is applied to some), imitation is shown to be a class of behavior (Baer et al.,
1967). Possibly, the reinforcement contingencies applied to the imitative responses associated
with one play set supported increases or maintenance of the imitative responses associated with
the other play set (Baer & Sherman, 1964; Brigham & Sherman, 1968; Peterson, 1968).
Fourth, some level of instructional control was already established from the children’s
participation in EIBI. As noted, in the Methods, experimental sessions were conducted as a part
of the child’s ongoing therapy session. During these sessions, the children received training on a
variety of therapy objectives, which could lead to an interaction between the therapy objectives
and the experimental procedures.
Fifth, the number of imitation training sessions and independent play probes provided to
each child was a fixed number. Some children may require more or less treatment sessions to
make sufficient progress. The amount of intervention could be individualized or extended to
allow for additional imitation training and independent play probes, which could in turn show
increased differential effects on play skills for some children. For example, Gresham, Ban, and
Cook’s (2006) results showed larger treatment gains on target behaviors when the children
received a social skill intervention at a higher intensity as opposed to lower intensity.
Sixth, the partial-interval scoring method may not have been sensitive to any differential
effects between the two imitation training protocols. For instance, the number of intervals for a
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3-minute play trial was 12 and a 5-minute play trial was 20. The percent of intervals with any
play action would change by 9% for the 3-minute play trial and 5% for the 5-mintue play trial
when a play action was scored during one more or less interval per play trial. A different scoring
method might have shown more differential effects, such as a whole-interval scoring method
(i.e., the interval would only be scored if the child engaged in a play action for the complete
interval).
Another purpose of this study was to evaluate the patterns of disengagement during the
independent play probes. All five children demonstrated disengagement in all phases of the
multiple baselines, with only minimal independent play probes that were free from any
disengagement. The children did show improvements in the percent of intervals with any play
action, which suggested they were playing for longer periods of time before disengaging on three
separate occasions. Disengagement likely contributed to some of the variability observed across
consecutive independent play probes within each multiple baseline. Even with the
improvements, the results from this study continued to show that these children struggled to
maintain appropriate play for sustained periods of time when playing alone.
Many researchers have demonstrated an inverse relationship between independent play
and aberrant behaviors, such as stereotyped or repetitive behavior, by showing increases in play
with systematic reductions in the aberrant behaviors with various antecedent-based or
consequence-based behavior-reduction procedures. A few of these procedures include
differentially reinforcing appropriate play (e.g., Nuzzolo-Gomez et al., 2002), identifying play
items that would compete with any intrinsic reinforcement received from engaging in the
stereotyped behavior (e.g., Ahearn, Clark, DeBar, & Florentino, 2005), and abolishing operations
in which a child is allowed to freely engage in stereotyped behavior prior to play to potentially
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decrease the child’s motivation to engage in stereotypic behavior during the play (Lang et al.,
2009b, 2010). For example, Lang et al. (2009b, 2010) reported that faster acquisition and higher
levels of play occurred in play sessions that followed an abolishing operation condition across
participants, but noted that the suppression of the stereotypy may only be temporary.
The current study could have been enhanced by preventing or successfully addressing
any interfering behaviors prior to or while addressing independent play through other procedures
or procedural modifications to the independent play probes (Eason, White, & Newsom, 1982;
Koegel, Firestone, Kramme, & Dunlap, 1974). For instance, the duration of the independent
play probes could have been decreased and then systematically increased over time for each
child to achieve a more stable duration of independent play. Also, the disengagement criteria
may have been too restrictive for some of the children, which could have prematurely ended the
play trials. In this study, disengagement was scored if the child did not manipulate the play
items in a contextually related manner during a 15-second interval or demonstrated repetitive
play actions during two consecutive 15-second intervals. Further, the play trial was discontinued
following the third instance of disengagement for all children in this study. Normative
assessments with other similar-aged children could provide information to develop
disengagement criteria that is more appropriate for independent play, a specific child, or a
specific setting.
Another purpose of this study was to evaluate the maintenance and generalization of play
skills following imitation training. Following imitation training, play skills were found to
generalized to novel, but similar, play sets for all children. These positive findings are similar to
the generalization results reported in other studies that have used behavioral interventions with
some form of modeling. These interventions included reciprocal imitation training, in vivo
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modeling, and video modeling (e.g., Charlop-Christy et al., 2000; Jahr et al., 2000; Ingersoll &
Schreibman, 2006). Similar to this study, these interventions also incorporated multiple
generalization strategies throughout the course of training (i.e., using multiple exemplars,
programming common stimuli, using naturally-available reinforcers and intermittent
reinforcement schedules; Stokes & Baer, 1977).
In this study, multiple-exemplar training was one generalization strategy that was used
during all modeling, structured imitation training, and naturalistic imitation training sessions for
all of the children in an attempt to promote diverse rather than scripted or rote play skills with the
play sets. However, the diversity of the children’s play actions and play vocals within and across
independent play probes was not specifically measured. Based on anecdotal reports by the
trainers and therapists, all children were reported to engage in specific play actions with specific
play items more frequently than other play items across independent play probes for the play sets
(e.g., cut play-doh into pieces with a scissors or put muffins into the muffin pan). These
anecdotal findings suggest that the children might have only acquired a limited set of the play
actions/play vocals from the imitation training or that they were showing restricted interests
within a play set.
Other researchers have conducted analyses on the diversity of the children’s play skills.
(e.g., D’Ateno, Mangiapanello, & Taylor, 2003; Sancho et al., 2010), as well as the amount of
within-play session variability and across play session variability (e.g., Jahr et al., 2000). Future
studies could collect data on the specific play actions/play vocals modeled during imitation
training and then use this data to evaluate if the child demonstrated any of those play actions/play
vocals during subsequent independent play probes. If yes, the child may be acquiring the
specific play skills modeled during imitation training. However, if the child does not engage in
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previously modeled play actions/play vocals, but an improvement is found in the child’s play
skills, the imitation training could be promoting increased compliance with requests to play
independently (e.g., Davis, Brady, Hamilton, McEvoy, & Williams, 1994) or generalized play
skills (e.g., the child demonstrates play skills that were not directly taught during training).
All the children maintained some improvements in play skills following imitation
training; however, the data for a few children showed decelerating trends during Follow-Up. For
example, play vocals increased in Leg 1 in both multiple baselines for Brayden, but then, the
percent of intervals with a play vocal decreased to zero percent and minimal play vocals were
documented in the remaining legs. Decelerating trends following treatment have also been found
in similar imitation training studies (e.g., Cardon & Wilcox, 2011). These findings suggest that
additional reinforcement may be necessary beyond verbal praise, continued access to toys, and
any sensory reinforcement received from manipulating the toys or vocalizing for some children,
such as Brayden, to maintain their treatment gains. These above findings also suggest that (a)
the children might initially require richer schedules of reinforcement for imitation following
treatment and (b) then systematic fading these schedules to maintain any generalized treatment
gains. Furthermore, practitioners might need to systematically establish natural sources and
schedules of reinforcement to be effective for some children (Dozier, Iwata, Thomason-Sassi,
Worsdell & Wilson, 2012). The latter could support maintenance of imitation, observational
learning, and play skills in natural contexts once treatment is completed.
A final purpose of this study was to evaluate if imitation training promoted observational
learning of play skills from a model without imitation training. The percent of intervals with any
play action or play vocal remained low in Baseline Phase B, which suggests that the children
were not readily learning new play skills as a result of observing a model or continued exposure
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to the play sets. These data also suggest that the generalization between different play sets (e.g.,
fire station and camping) was not clearly found for any of the children. Other researchers have
also reported that mere exposure to a model is often not adequate for skill acquisition to occur
for many children with ASD without specific training to do so (e.g., Koegel, Koegel, Frea, &
Fredeen, 2001). Future studies could measure if the children do or do not imitate the model
during the modeling play trials in Baseline Phase B and evaluate if any relation between the
number of spontaneous imitations during the modeling play trials and then any subsequent
improvements in independent play. Also, the number of legs in the multiple baseline could be
extended (e.g., beyond 5) to provide additional opportunities to evaluate if imitation training
eventually promotes an increase in observational learning from mere exposure to models during
play without requiring further imitation training.
This study failed to consistently replicate the effects of imitation training on play skills
within and across the children despite adequate single-case designs and attempts to control
potential sources of variability (e.g., counterbalanced the experimental sessions, stored play sets
in secure location to prevent access, tried to assign play sets that seemed equivalent in terms of
level of difficulty). Despite these attempts, variability was still found within- and across the
children. The variability in the findings could be due to play set differences, play set
preferences, or specific aspects of the procedures, which all could be affecting the results of this
study. Given the variability, no clear conclusions can be made from the results of this study.
Thus, additional replications of this study that investigate SIT alone, NIT alone, and then further
comparisons of SIT and NIT on play skills across more children may help reveal potential
sources of variability.

63	
  
Also, suggestions for future research include conducting parametric analyses to
manipulate and evaluate the affect of various parameters on structured imitation training,
naturalistic imitation training, and both. Various child variables are likely to impact the effects
of the each imitation training protocol; however, the extent to which these variables impact the
effectiveness of imitation training are unknown. For example, children could be evaluated and
classified as with high and low attention and then evaluate the effects of each intervention in
isolation and combination on acquisition of play skills.
Another limitation of this study is that social validity data were not collected. This was
because of the number of staff transitions and resignations that occurred amongst the staff from
the intervention agency, varied amounts of observations by the children’s parents and therapists
across all phases of the studies, and videos were not created for post-hoc analysis. Some
anecdotal reports included feedback from the lead trainers and therapists related to the increased
training demands required to achieve fidelity with the naturalistic imitation training protocol and
interval data recording system. The procedures were novel to some of the therapists and likely
differed from the more common practices used at the intervention agency. Social validity
assessments should be conducted in the future with both parents and therapists (see Stahmer &
Schreibman, 2006).
Despite the limitations noted above, the findings of this study do provide several
contributions to the literature on imitation training, teaching independent play skills, and
promoting observational learning of play skills to children with ASD. First, this study
documents some positive effects of two different imitation training protocols for teaching
independent play skills to children with ASD. Second, the results showed positive changes for
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both play actions and play vocals for some children. Third, this study successfully used live
models to increase play skills in structured and less structured, naturalistic learning contexts.
These results also have important clinical implications for parents and practitioners
working with children with ASD in regard to establishing the necessary prerequisites for
observational learning. Many children with ASD fail to develop adequate imitation skills to
support the development of observational learning without further interventions (e.g.,
MacDonald, Sacramone, Mansfield, Wiltz, & Ahearn, 2009; Pierce & Schreibman, 1997).
Imitation training is likely to promote the development of more sustained attention and
motivation to watch and do what other people do and these skills are likely to be necessary to
support the development of observational learning, especially during less structured learning
opportunities (Taylor & DeQuinzio, 2012). In natural contexts, children would likely be
presented with more complex stimuli (e.g., a series of actions combined with verbalizations) and
ensuring that children with ASD can imitate more complex novel stimuli is also likely to be
necessary to support observational learning.
The following intervention outcomes related to imitation are also likely to be necessary to
support the development of observational learning. First, generalized imitation would allow
children to imitate novel responses without intervention and relies on intermittent schedules of
reinforcement. These benefits could facilitate skill acquisition through observation, especially in
inclusive settings in which time and reinforcement are often scarce. Second, spontaneous
imitation would children to imitate others in response to naturally occurring discriminative
stimuli, without being overly dependent on other people or artificial stimuli. These benefits
could enhance skill acquisition through observation by increasing opportunities for imitation
throughout the day, which in turn could increase the children’s access to reinforcement for
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imitating natural models, overall responsiveness to others, and independence. Third, peer
imitation would allow children to imitate natural models who are likely to be prevalent in natural
settings and engage in interactions with similar-aged children. These benefits could increase the
children’s opportunities to learn new skills through observing their peers by enhancing their
attention to them, facilitating increased interactions with peers during both structured and natural
learning opportunities, and fostering positive relationships with peers in inclusive settings.
Collectively, the above intervention outcomes could provide maximal benefits in
supporting the subsequent development of observational learning as a natural learning strategy
(within the context of everyday activities) for children with ASD. For example, generalized,
spontaneous imitation of peers is likely to be necessary for children with ASD to learn new play
skills through observation in a school setting (e.g., Strain & Schwartz, 2001; Taylor &
DeQuinzio, 2012). Research needs to examine the relations between the children’s performance
on generalized imitation, spontaneous imitation, peer imitation, and the combination of all three
on the subsequent development of observational learning.
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Table 1. Child characteristics.
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Table 2, Part 1 of 3. Play materials used during imitation training and independent play probes.
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Table 2, Part 2 of 3. Play materials used during imitation training and independent play probes.
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Table 2, Part 3 of 3. Play materials used during imitation training and independent play probes.
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Table 3. Operational definitions for all dependent variables.
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Table 4, Part 1 of 2. Comparison of study conditions.

89	
  

Note. Independent play probes were conducted with the same procedure as in Baseline Phase A following the
exposure to a model procedure, structured imitation training, naturalistic imitation training, and follow-up.
Disengagement criteria included five criteria (a-e) as listed in the Disengagement section of the Methods.

Table 4, Part 2 of 2. Comparison of study conditions.
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Table 5. Mean (range) percent of intervals with any play action or play vocal across conditions
for Nolan.
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Table 6. Mean (range) percent of intervals with any play action or play vocal across conditions
for Brayden.
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Table 7. Mean (range) percent of intervals with any play action or play vocal across conditions
for Griffen.

93	
  

Table 8. Mean (range) percent of intervals with any play actions (all), functional play, symbolic
play, or play vocals across conditions for Chloe.
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Table 9. Mean (range) percent of intervals with any play actions (all), functional play, symbolic
play, or play vocals across conditions for Belle.
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Table 10. Evaluation of the effectiveness of the two imitation training protocols in increasing the
mean percent of intervals with play actions or play vocals.
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Figure 1. The effects of structured imitation training on any play actions for Nolan.
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Figure 2. The effects of naturalistic imitation training on any play actions for Nolan.
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Figure 3. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play actions for Nolan.
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Figure 4. The effects of structured imitation training on any play actions for Brayden.
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Figure 5. The effects of naturalistic imitation training on any play actions for Brayden.
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Figure 6. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play actions for Brayden.
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Figure 7. The effects of structured imitation training on any play actions for Griffen.
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Figure 8. The effects of naturalistic imitation training on any play actions for Griffen.
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Figure 9. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play actions for Griffen.
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Figure 10. The effects of structured imitation training on any play actions for Chloe.
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Figure 11. The effects of structured imitation training on functional play actions for Chloe.
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Figure 12. The effects of structured imitation training on symbolic play actions for Chloe.
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Figure 13. The effects of naturalistic imitation training on any play actions for Chloe.
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Figure 14. The effects of naturalistic imitation training on functional play actions for Chloe.

110	
  

Figure 15. The effects of naturalistic imitation training on symbolic play actions for Chloe.
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Figure 16. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play actions for Chloe.
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Figure 17. A comparison of the effects of structured imitation training or naturalistic imitation
training on functional play actions for Chloe.
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Figure 18. A comparison of the effects of structured imitation training or naturalistic imitation
training on symbolic play actions for Chloe.
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Figure 19. The effects of structured imitation training on any play actions for Belle.
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Figure 20. The effects of structured imitation training on functional play actions for Belle.
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Figure 21. The effects of structured imitation training on symbolic play actions for Belle.
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Figure 22. The effects of naturalistic imitation training on any play actions for Belle.
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Figure 23. The effects of naturalistic imitation training on functional play actions for Belle.

119	
  

Figure 24. The effects of naturalistic imitation training on symbolic play actions for Belle.
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Figure 25. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play actions for Belle.
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Figure 26. A comparison of the effects of structured imitation training or naturalistic imitation
training on functional play actions for Belle.
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Figure 27. A comparison of the effects of structured imitation training or naturalistic imitation
training on symbolic play actions for Belle.
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Figure 28. The effects of structured imitation training on play vocals for Nolan.
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Figure 29. The effects of naturalistic imitation training on play vocals for Nolan.
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Figure 30. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play vocals for Nolan.
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Figure 31. The effects of structured imitation training on play vocals for Brayden.
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Figure 32. The effects of naturalistic imitation training on play vocals for Brayden.
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Figure 33. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play vocals for Brayden.
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Figure 34. The effects of structured imitation training on play vocals for Griffen.
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Figure 35. The effects of naturalistic imitation training on play vocals for Griffen.
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Figure 36. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play vocals for Griffen.
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Figure 37. The effects of structured imitation training on play vocals for Chloe.
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Figure 38. The effects of naturalistic imitation training on play vocals for Chloe.
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Figure 39. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play vocals for Chloe.
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Figure 40. The effects of structured imitation training on play vocals for Belle.
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Figure 41. The effects of naturalistic imitation training on play vocals for Belle.
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Figure 42. A comparison of the effects of structured imitation training or naturalistic imitation
training on any play vocals for Belle.
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Appendix A
Video-Taped Play Assessment
Videotaped Assessment for Structured Extra-Experimental Measures:
Minnesota Intensive Early Intervention Project
Record all Phases at once, arranging the environment and instructing the adults for all Phases
prior to initiating Phase I. The Phases should be conducted in numerical order. The best
arrangement for taping is to set the camera on a tripod, near a window, facing away from the
window. The camera should be far enough away from the items to allow full view of all items in
the frame. The camera location would not be changed but the frame may be zoomed in or out for
maximum detail per activity. Hand-held movement of the camera is also appropriate, however,
so long as both child and adult are visible during all interactions.
Phase I: Child Independent Play.
For ten minutes, record the child playing alone with the frame as close as possible to include
two-thirds of the child's body and surrounding objects.
The setting should be a familiar environment in which the child is frequently left to play
independently. The setting should include at least five different, accessible toys or sets of toys
with which the child might be expected to play. One of the sets of toys should be a novel toy for
the child. Any adults or children who are frequently in the same setting while the child is left for
independent play may also be present (with at least the adult who will participate in the next two
phases).
Instructions to give the adult are: 1) sit in a comfortable location, with something to do (such as
reading a book), and remain in that location, 2) do not initiate contact with the child, 3) do not
interfere with other children's initiations, 4) if the child initiates to the adult, respond
appropriately, but refrain from initiating further interaction: do not ask questions, give directions,
or touch or hold anything that is not placed within the adult's grasp, 5) deal with inappropriate
behavior as you normally do, 6) immediately return the child to the setting if they leave the area.
Instructions to give the child are: “Play by yourself for a while, while I’m busy with (my book,
etc.).” If the child initiates to the observer, ignore.
It is important to start the tape before giving the above instruction to the child, so that it is clear
what the child was told.
Phase II: Child Directed Play.
If at all possible, do not stop the tape between phases, if additional time is necessary to instruct
the parent, then add more time to the video tape, so that they get a full 10 minutes.
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For the next continuous ten minutes, record the child and the adult playing together with the
frame as close as possible to include two-thirds of the child's and adult's body and surrounding
objects.
The setting should be the same environment and include the same five toys or sets of toys as in
Phase I. The toys should not be rearranged from the last Phase. Any adults or children who are
frequently in the same setting while the child is left for independent play may also be present.
Instructions to give the adult are: 1) go to the child and remain within arms’ reach of the child in
the setting, 2) do not initiate contact with the child, but play with the toys that the child selects
and play with the child in the manner that the child directs, 3) do not interfere with other
children's initiations, 4) play with whatever the child selects, even if it is not the five toys, 5) play
and talk normally as you usually do (without directing play), 6) deal with inappropriate behavior
as you normally do, 7) immediately return the child to the setting if they leave the area.
Instructions to give the child are: “Play with me for a while.” If the child initiates to the
observer, ignore.
Phase III: Adult Directed Play.
If at all possible, do not stop the tape between phases, if additional time is necessary to instruct
the parent, then add more time to the video tape, so that they get a full 10 minutes.
For the next continuous ten minutes, record the child and the adult playing together with the
frame as close as possible to include two-thirds of the child's and adult's body and surrounding
objects.
The setting should be the same environment and include the same five toys or sets of toys as in
Phase I. The toys should not be rearranged from the last Phase. Any adults or children who are
frequently in the same setting while the child is left for independent play may also be present.
Instructions to give the adult are: 1) remain within arms’ reach of the child in the setting, 2) have
the child play with the toys that you select - every two minutes, move the child to a new toy, so
that by the end of the ten minutes you have played with all five toys - the observer will prompt
the adult to switch toys once (and only once) every two minutes, 3) do not interfere with other
children's initiations, 4) play and talk normally as you usually do, 5) deal with inappropriate
behavior as you normally do, 6) immediately return the child to the setting if they leave.
Instructions to give the child are: “Play with me for a while.” If the child initiates to the
observer, ignore.
Phase IV: Dynamic Therapy Session and Sample of Current Objectives.
Record an entire session of dynamic behavior therapy. This session should reflect the clinical
supervisor’s judgment of the most representative current behavior in therapy. If there are a
variety of possible sessions, pick the session that either causes the most concern, or seems the
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most valuable. Show one continuous tape of therapy (to show reinforcement and breaks), during
which the child masters the exemplar in the objectives chosen.
In addition, record a clip of a single trial of a mastered exemplar in each current STO, to include
every benchmark, even those that are not currently being implemented. If at all possible, include
peer sessions, community sessions, and/or school sessions. Parent sessions are not a priority
because they do the above three generalized sessions. For the intake review, just use the ELM
performance (every ELM session is also to be recorded).
Larsson, E.V. (1998). Videotaped Assessment for Structured Extra-Experimental Measures:
Minnesota Intensive Early Intervention Project. From Generative Language Matrix and Dynamic
Behavior Programming, by E.V. Larsson, 2003, Minneapolis, MN: Lovaas Institute for Early
Intervention Midwest Headquarters. Copyright 2003 by Eric V. Larsson. Used with permission.
(Available from the author at: elarsson@lovaas.com).
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Appendix B
HSC Approved Assent Procedure
The below assent procedure will be used by your child’s therapist to obtain your child’s assent to
participate in each data collection session (i.e., imitation training or independent play). Your
child’s therapist will present your child with a choice of preferred items or activities (e.g., play
hide-n-seek, bubbles, video game) and once your child selects a preferred item or activity, your
therapist will invite your child to come play with the target play materials (e.g., “Let's go play
with some toys,” “Come see the toys,” “Do you want to play?”). Your child may demonstrate
assent nonverbally or verbally. Nonverbal assent includes approaching the therapist or materials,
reaching for the therapist or materials, selecting a preferred item or activity, making eye contact
with the therapist or materials, or nodding head to indicate yes. Verbal assent includes any
approving words or phases (e.g., “yes” or “let’s play”). If your child does not demonstrate any
of the listed nonverbal or verbal responses to assent, your therapist will repeat the above
procedure two-more times with the same or different preferred items or activities. If your child
does not assent after the third attempt, the research procedures will not be conducted at that time.
Your child’s therapist will wait between ten to thirty minutes before re-initiating the above assent
procedure with your child. If your child provides assent to participate in the data collection
session, but then meets the criteria for disengagement (i.e., disengagement will be operationally
defined for your child by your child’s clinical team, yourselves, and this researcher prior to
starting the research), your child’s therapist will interrupt your child and redirect your child back
to the play materials. If your child meets the disengagement criteria on three separate occasions
during the data collection session, your child’s therapist will end the data collection session. If a
challenging behavior occurs that interferes with the data collection session, your child’s therapist
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will stop the data collection session and follow the behavior procedures outlined by your child’s
Individualized Treatment Plan. Once the challenging behavior ceases, your child’s therapist will
resume the data collection session. Challenging behavior will be included as one type of
disengagement.
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Behavior Therapist Competency-Based Checklist

Larsson, E.V. (1995). Task-Analyzed Checklist for Competency-Based Staff-Training: Intensive
Early Intervention Behavior Therapist. From Generative Language Matrix and Dynamic
Behavior Programming, by E.V. Larsson, 2003, Minneapolis, MN: Lovaas Institute for Early
Intervention Midwest Headquarters. Copyright 2003 by Eric V. Larsson. Used with permission.
(Available from the author at: elarsson@lovaas.com).
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Appendix D
Senior Behavior Therapist Competency-Based Checklist
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Larsson, E.V. (1995). Task-Analyzed Checklist for Competency-Based Staff-Training: Intensive
Early Intervention Senior Behavior Therapist. From Generative Language Matrix and Dynamic
Behavior Programming, by E.V. Larsson, 2003, Minneapolis, MN: Lovaas Institute for Early
Intervention Midwest Headquarters. Copyright 2003 by Eric V. Larsson. Used with permission.
(Available from the author at: elarsson@lovaas.com).
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Appendix E
Example of a Structured Imitation Training Play Script for Nolan
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Appendix F
Example of a Structured Imitation Training Play Script for Chloe
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Appendix G
Example of a Naturalistic Imitation Training Play Script for Nolan
Play Script for Fishing Play Set
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Appendix H
Example of a Naturalistic Imitation Training Play Script for Chloe
Play Script for Animal Hospital Play Set
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Appendix I
Three-Minute Independent Play Probe: Interval Recording Data Sheet
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Appendix J
Five-Minute Independent Play Probe: Interval Recording Data Sheet
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Appendix K
Example Fidelity Checklist for Independent Play Probe (Nolan, Brayden, and Griffen)

163	
  
Appendix L
Example Fidelity Checklist for Modeling Play Trial (Nolan, Brayden, and Griffen)
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Appendix M
Example Fidelity Checklist for Structured Imitation Training and Naturalistic Imitation Training

