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Abstract Children with autism spectrum disorders (ASD)

face pervasive challenges in symbolic and social play

development. The Integrated Play Groups (IPG) model

provides intensive guidance for children with ASD to

participate with typical peers in mutually engaging expe-

riences in natural settings. This study examined the effects

of a 12-week IPG intervention on the symbolic and social

play of 48 children with ASD using a repeated measures

design. The findings revealed significant gains in symbolic

and social play that generalized to unsupported play with

unfamiliar peers. Consistent with prior studies, the out-

comes provide robust and compelling evidence that further

validate the efficacy of the IPG model. Theoretical and

practical implications for maximizing children’s develop-

mental potential and social inclusion in play are discussed.

Keywords Play � Social � Symbolic � Peers � Inclusion �
Sociocultural

Introduction

Pervasive challenges in the development of symbolic play

and social engagement with peers are among the most

prominent characteristics of children on the autism spec-

trum. These challenges are intertwined with the core

diagnostic features of autism spectrum disorder (ASD),

which include a restricted, repetitive and stereotyped rep-

ertoire of interests and activities, and challenges in social

communication, social emotional reciprocity and peer

relationships appropriate to developmental level (American

Psychiatric Association 2013).

It is well established that peer play experiences are

significant for children’s development, socialization and

cultural participation (Brown 2009; Elkind 2007; Fromberg

and Bergen 2015). However, developmental and socio-

cultural factors place children with ASD at risk for being

excluded from these essential experiences (Wolfberg et al.

2012). Without explicit guidance, they are in jeopardy of

being neglected and rejected by peers and thus deprived of

opportunities to actualize their developmental potential. A

growing body of research focused on the symbolic and

social play of children with ASD underscores the nature

and impact of these challenges (for an overview, see

Wolfberg 2009).

Developmental Disparities in Symbolic and Social Play

Children across the autism spectrum exhibit unique varia-

tions in the development of spontaneous play that manifest

within symbolic and social domains (for a comprehensive

review, see Wolfberg 2009). In the context of play with

peers, typical development progresses in a relatively con-

sistent fashion as children cycle back and forth along a

continuum of increasingly complex symbolic and social
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play behaviors. As opposed to developing as discrete sets

of skills in linear, unambiguous stages, symbolic and social

play behaviors co-mingle and emerge as a gradual transi-

tion, surfacing and peaking at various points across the age

span (Howes and Matheson 1992).

Play behaviors within symbolic and social domains are

thus conceptualized as hierarchically arranged in terms of

level of sophistication, with each successive level

expanding while encompassing the preceding level (akin to

Russian nesting dolls). The discrepant patterns of peer play

exhibited by children with ASD may be understood within

the following framework (adapted from Parten 1932;

Leslie 1987; McCune-Nicolich 1981; Westby 2000 as cited

in Wolfberg and Schuler 2006). Play behaviors emerging

within the symbolic domain include (1) not engaged

(unoccupied); (2) manipulation and sensory play (exploring

physical and sensory properties of objects); (3) func-

tional—a.k.a. relational, reality oriented play (conventional

use and association of objects and simple pretense; (4)

symbolic-pretend—a.k.a. make-believe, imaginary play

(advanced pretense involving representing objects, events,

self and others as if something or someone else). Play

behaviors emerging within the social domain include: (1)

isolate—a.k.a. solitary (no interaction with peers); (2)

onlooker-orientation (watching, following peers from a

distance); (3) parallel-proximity (playing beside peers); (4)

common focus (reciprocal interaction with peers); (5)

common goal—a.k.a. cooperative play (collaborating with

peers in a coordinated fashion).

Within the symbolic domain, the spontaneous play of

children with ASD is characterized as less varied, flexible

and creative as compared to the diverse, complex and

imaginative qualities that epitomize typical play develop-

ment (Hobson et al. 2009, 2013; Jarrold and Conn 2011). In

unsupported play situations, children with ASD display

higher rates of manipulation or sensory play with objects

than either symbolic-pretend or functional play (Domin-

guez et al. 2006; Libby et al. 1998; Manning and Wain-

wright 2010; Williams 2003). They especially gravitate to

materials that provide intense and explicit sensory feed-

back, repetitive motions and cause and effect actions

(Doody and Mertz 2013). Studies comparing children with

ASD to developmentally matched peers indicate delayed

onset and atypical patterns of representational play that

point to a specific impairment in spontaneous symbolic-

pretend that likely extends to functional play (Baron-Cohen

1987; Jarrold 2003; Lewis and Boucher 1988; Williams

et al. 2001). The transition from functional (including

simple pretense) to symbolic-pretend (advanced pretense)

is particularly difficult for children with ASD. Their

functional play is less diverse, elaborate and integrated as

compared to developmentally matched peers (Williams

et al. 2001). In free play situations, they produce symbolic-

pretend play that contains less novelty (Charman and

Baron-Cohen 1997; Jarrold et al. 1996) and fewer

advanced forms, including object-substitutions, treating a

doll as an active agent, and inventing imaginary entities

(Baron-Cohen 1987; Lewis and Boucher 1988; Ungerer

and Sigman 1981).

Within the social domain, children with ASD similarly

show discrepancies in their development of spontaneous

play with peers (Carter et al. 2005; Dissanayake et al. 1996;

Jordan 2003; Sigman and Ruskin 1999). They exhibit

unique patterns of social play that are consistent with the

social profiles delineated by Wing and Gould (1979) in

their seminal work including: aloof—i.e., withdraw or

remain at a distance from peers; passive—i.e., watch or

follow along with peers, but with little self-initiation;

active-odd—i.e., actively approach and initiate with peers,

but in an idiosyncratic manner. Studies conducted in free

play settings indicate that children with ASD make fewer

overt social bids to peers (Corbett et al. 2010; Hauck et al.

1995; Sigman and Ruskin 1999) as well as respond

inconsistently when peers initiate with them (Attwood et al.

1988; Corbett et al. 2010; Volkmar 1987). These problems

closely interface with children with ASD’s persistent dif-

ficulties in social communication, the primary conduit for

establishing social reciprocity in play (Dissanayake et al.

1996; Sigman et al. 2006).

It is important to recognize that children with ASD are

not altogether devoid of the innate desire or capacity to

play and socialize with peers (Bauminger and Kasari

2000; Calder et al. 2013; Chamberlain et al. 2007; Hob-

son et al. 2009, 2013; Jarrold 2003; Kasari et al. 2012).

However, they do exhibit differences from typically

developing children in that they express their interests and

display their abilities in subtle and unexpected ways.

Many children with ASD are able to comprehend as well

as generate novel pretend play acts when elicited or

modeled, but this potential often remains untapped since

they are less likely to seek out imaginary play on their

own (Charman and Baron-Cohen 1997; Hobson et al.

2009, 2013; Jarrold et al. 1996; Lewis and Boucher

1988). Moreover, children across the spectrum are known

to make frequent attempts to initiate play with peers, but

due to their unconventional nature these initiations often

go unnoticed to merit a response or to be counted as an

attempt to socialize (Kasari et al. 2012; Boucher and

Wolfberg 2003; Jordan 2003).

Sociocultural Influences on Symbolic and Social Play

Sociocultural factors inexorably influence experiences that

impact children’s competence in symbolic and social play.

In particular, the peer group or ‘‘peer culture’’ has a

prominent role in supporting or hindering opportunities for
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children with ASD to play and socialize with other children

(Kasari et al. 2012; Ochs et al. 2004; Wolfberg et al. 1999,

2012). Peer culture consists of shared understandings,

values and beliefs, and associated activity and relationship

patterns that children construct out of everyday experiences

with one another (Wolfberg et al. 1999). Thus, it is the peer

culture that sets the standard for what is or is not acceptable

for a child to be included in the ‘‘play culture’’—i.e., the

social and imaginary worlds children create together.

Given their disparities, children with ASD are highly vul-

nerable to be being ignored, rejected and judged as social

outcasts by peers who lack a framework for understanding

autism and appreciating their individual differences.

Although adults are not a part of the collective identity

of the peer or play culture, their values and beliefs are

inevitably passed down and imbued in children’s play

experiences (see for example, Ochs et al. 2004; Wolfberg

et al. 1999). Common misconceptions about children with

ASD may engender responses from peers that further set

them apart from their peer group. For instance, a common

erroneous belief is that children with ASD make a con-

scious choice to isolate themselves because they lack an

innate interest and capacity to play and socialize with other

children (Bauminger and Kasari 2000; Calder et al. 2013;

Chamberlain et al. 2007). Such views convey the idea that

these children are too different from other children to join

peer activities, and should be left alone to their own

devices during periods of play.

In light of these transactional influences, exclusion from

the peer culture exacerbates social difficulties by depriving

children with ASD the very play experiences that serve to

mediate development, socialization and sociocultural par-

ticipation. To break this cycle, there is a need to maximize

the intrinsic motivation and developmental potential of

children with ASD by supporting their inclusion in the

culture of play with typical peers. Moreover, there is also a

need to maximize the extent to which typically developing

children make efforts to include children with ASD in their

play.

Integrated Play Groups Model

This study focuses on Integrated Play Groups (IPG), a

comprehensive intervention designed to address the unique

challenges children with ASD experience in symbolic play

and social engagement with peers (for detailed descrip-

tions, see Wolfberg 2003, 2009; Wolfberg et al. 2012). The

primary objectives for the children with ASD are to pro-

mote social communication, reciprocity and relationships

with peers, while also expanding their play repertoire to

include symbolic play. Another equally important aim is

for peers to gain knowledge, empathy and skills to be

accepting and responsive to the unique differences of their

playmates with ASD. The major intention is for the chil-

dren to spontaneously play, socialize and form friendships

while coordinating their own culturally valued experiences

with minimal adult involvement.

The IPG model differs from other peer mediated and

play therapy interventions in that its principles and prac-

tices are grounded in sociocultural theory (for reviews of

related evidence based practices, see National Autism

Center 2009; Wong et al. 2013; Reichow and Volkmar

2010). It specifically draws from the social constructivist

work of Vygotsky (1967, 1978) who ascribed prime

importance to the role of play as both mirroring and leading

development. Imaginary play is viewed as a primary col-

lective social activity through which children learn and

develop capacities to symbolize, socialize and culturally

construct meaning. Learning and development take place

during social interactions within the child’s ‘‘zone of

proximal development’’ (ZPD) or ‘‘the distance between

the actual developmental level as determined by indepen-

dent problem solving, and the level of potential develop-

ment as determined through problem solving under

guidance or in collaboration with more capable peers’’

(Vygotsky 1978, p. 86).

Consistent with Vygotsky’s theory, the IPG intervention

embraces Rogoff’s (1990) notion of guided participation

whereby children’s learning and development are mediated

through active engagement in culturally relevant activity

(namely play) with the assistance and challenge of

responsive social partners (adults and peers) who vary in

skill and status. Thus, there are gains to be made by both

the novice players (children with ASD) and expert players

(typically developing peers) as they learn from one another

in a reciprocal fashion. Novice players come to develop

more sophisticated social interactive and play behaviors

while expert players learn to adapt their social interactive

behaviors to those with more limited social communicative

and play repertoires.

The IPG intervention is designed to function as a part of a

child’s individualized education/therapy program. Each IPG

is composed of three to five players with a higher ratio of

expert to novice players and an adult facilitator (IPG guide).

The group meets regularly in a selected site that offers a

consistent space and selection of motivating play materials

and activities that are highly conducive to fostering joint

attention, imitation, social reciprocity and imaginary play.

IPG sessions provide a structured framework that offers a

high level of predictability (using consistent schedules,

routines and visual supports), and encourages flexibility

through guided participation in co-constructed play activi-

ties that consider the unique interests, abilities and needs of

each player and the group as a whole.

Based on sensitive assessments, the IPG guide applies

the core practices of guided participation, as follows:
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• Nurturing play initiations involves recognizing, inter-

preting and responding to the subtle and idiosyncratic

ways in which novice players express their interests and

intentions to play in the company of peers.

• Scaffolding play involves systematically adjusting the

amount and type of support based on the degree to

which novice and expert players are able to coordinate

their own play interactions.

• Guiding social communication supports novice and

expert players in using verbal and nonverbal social-

communication cues to elicit another’s attention, initi-

ate and respond to each other’s initiations, and sustain

reciprocal engagement in play.

• Guiding play within the ‘‘ZPD’’ encompasses a contin-

uum of strategies that support novice players in peer

play experiences that are slightly beyond the child’s

capacity while fully immersed in the whole play

experience at his or her present level, even if partic-

ipation is minimal.

To date, a series of experimental (single-case design) and

qualitative (ethnographic, interview, observation) studies

have been conducted to evaluate the effectiveness of the IPG

model for children across the autism spectrum of diverse

ages, abilities and cultural and linguistic backgrounds, as

well as to explore the nature of the interaction that occur

within play sessions (Lantz et al. 2004; Richard and Goupil

2005; Yang et al. 2003; Wolfberg and Schuler 1992, 1993;

Wolfberg 1994, 2009; Zercher et al. 2001). Overall, the

accumulated findings indicate that the children with ASD

showed advances in the quantity and quality of symbolic and

social forms of play after participation in the IPG inter-

vention. Those studies that employed single-case method-

ologies showed consistent increases in complexity of play

(functional and symbolic-pretend), increases in interactive

and reciprocal play with peers (parallel-proximity, common

focus) and decreases in stereotyped (manipulation-sensory)

and isolated play. There was also evidence that the gains

observed during the intervention were maintained when

adult support was withdrawn (Lantz et al. 2004; Richard and

Goupil 2005; Wolfberg and Schuler 1993; Yang et al. 2003;

Zercher et al. 2001). In addition, social validation data

indicated that the gains made in the intervention were per-

ceived as important and relevant to stakeholders, including

parents and practitioners (Lantz et al. 2004; O’Connor 1999;

Wolfberg 1994; Wolfberg and Schuler 1992, 1993; Yang

et al. 2003; Zercher et al. 2001).

Although the above-mentioned studies have offered

promising evidence that supports the efficacy of the IPG

model and its recognition as an evidence-based practice

(American Speech-Language-Hearing Association 2006;

DiSalvo and Oswald 2002; Iovannone et al. 2003; National

Autism Center 2009; Wong et al. 2013), there are limitations

both in terms of the methodologies and sample sizes. While

most of the studies applied formalized controls using single-

subject methodologies, by design these included a small

number of participants (between one and four). The small

sample size limits the generalizability of the reported find-

ings. These studies do not provide the direct evidence

afforded by empirical studies involving controlled large

group experimental treatment designs. Moreover, the out-

comes of these studies raise additional questions regarding

the nature of change specifically with respect to the potential

relationship between symbolic play and social play devel-

opment within the context of the IPG intervention.

Research Questions

This current investigation was conducted as a part of a

larger research project to further evaluate the efficacy of

the therapeutic benefit of the IPG model in children with

ASD by instituting a more tightly controlled, quantitative

analysis with a larger sample size than previous studies.

Specifically, the study employed a within-subjects repeated

measures research design to examine the effects of a

12-week IPG intervention (conducted in after-school pro-

grams within two public elementary schools) on the sym-

bolic and social play development of children with ASD.

We hypothesized that the children with ASD who partici-

pated in the IPG intervention would (1) show more

advanced symbolic and social play over the course of

treatment (the IPG intervention), (2) and compared to a

baseline period prior to treatment, and (3) maintain and

generalize developmental gains in symbolic and social play

observed in the IPG intervention to a non-intervention

condition (unsupported play with unfamiliar peers).

Methods

Participants

Primary participants included 48 children with ASD (age

5–10 years) who participated in the IPG intervention. The

children with ASD were recruited from local schools,

clinics and community agencies within an urban area of

Northern California where the study was conducted. Con-

sistent with the demographics of the surrounding commu-

nity, the children represented diverse ethnic, cultural and

socioeconomic backgrounds.

To determine eligibility, parents were initially inter-

viewed and completed questionnaires regarding each

child’s developmental history, co-morbid diagnoses, and

provided a list of current and past behavioral and medical

interventions. The Autism Diagnostic Observation Sche-

dule-Generic—ADOS-G (Lord et al. 1999) was
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administered by two graduate research assistants (with

prior training and experience in the use of this instrument)

to 47 of our 48 participants to confirm and differentiate the

diagnosis of autism or ASD (i.e., based on DSM-IV cri-

teria; American Psychiatric Association 2000) An excep-

tion was made to obtain a copy of the ADOS that had been

administered to one participant shortly before the start of

the study.

The children were included in the study based on the

following conditions: (1) confirmed diagnoses of autism or

ASD as reported by parents and corroborated by adminis-

tration of the Autism Diagnostic Observation Schedule-

Generic (ADOS-G) (Lord et al. 1999), (2) informed con-

sent was obtained from their parent/guardian to participate

in the study, and (3) child does not engage in potentially

harmful behaviors that may pose risks to self or others

(e.g., self-injury, physically aggressive behaviors). During

the study, participants were asked not to participate in

another peer play intervention program; however, treat-

ment as usual continued for ethical reasons. Table 1 pro-

vides an overview of demographic information by

diagnosis for the 48 children with ASD who met the

inclusion criteria and participated in the study.

Figure 1 shows the flow of primary participants in the

study. A total of 54 children with ASD were initially

screened for inclusion in the study. Of these children, one

withdrew prior to administration of the ADOS and five did

not meet inclusion criteria and were excluded from the

study. Therefore, a total of 48 children with ASD com-

pleted the study. The study was conducted over a 2 year

period involving four waves of observations that included

baseline, pre-treatment (i.e., a second baseline measure),

intervention and post-treatment. Each observation period

was separated by 3-months to correspond to the length of

the IPG intervention and enable to test for the effects of

maturation. The large majority of participants completed

all four waves of observations with the exception of 16

children.1 In addition, two participants were unable to

complete the post-treatment observation due to an inability

to schedule within the alotted time-frame. The available

data for these participants were included in the overall

analysis.

Secondary participants included 144 typically develop-

ing peers (ages 5–10 years), 54 who participated in the IPG

intervention and 90 who were unfamiliar to the children

with ASD and participated in baseline, pre-treatment and

post-treatment observations. The typical peers were inclu-

ded in the study based on the following conditions: (1)

child does not have an identifiable disability that would

qualify for special education services, (2) informed consent

was obtained from their parent/guardian to participate in

the study, and (3) child expressed a willingness to partic-

ipate in the study verbally and/or through written assent for

children ages 9–10 years. The typical peers were recruited

from their respective school site and similarly represented

diverse ethnic, cultural and socioeconomic backgrounds

consistent with the demographics of the surrounding

community.

Implementation of the IPG Intervention

The IPG intervention was conducted for 12 weeks in

after-school programs within two public elementary

schools. A total of 24 groups (each comprising two chil-

dren with ASD and three typical peers) met twice weekly

(Monday–Wednesday or Tuesday–Thursday) for 60-min

sessions. IPG sessions took place in designated playrooms

each of which was consistent in size (approximately

12 9 18 feet), layout, organization and selection of high

interest sensory, constructive and socio-dramatic play

materials.

Each group was facilitated by a lead IPG guide and an

assistant. Across groups, IPG sessions adhered to sched-

ules that included an opening ritual (i.e., greeting, review

schedule, prepare for play) and closing ritual (i.e., clean

up, debrief, farewell) and a minimum of 40 min of guided

Table 1 Demographics of primary study participants by diagnosis

Autism spectrum

disorder

n = 9 (19)

Autism

n = 39

(81)

Total

N = 48

(100)

Gender

Male 8 (89) 33 (85) 41 (85)

Female 1 (11) 6 (15) 7 (15)

Age range

5–7 6 (67) 22 (56) 28 (58)

8–10 3 (33) 17 (44) 20 (42)

ADOS module: language abilities

Module 1: pre-verbal 0 4 (10) 4 (08)

Module 1: single words/

simple phrases

1 (11) 8 (21) 10 (21)

Module 2: flexible phrase

speech

5 (56) 18 (46) 23 (48)

Module 3: fluent speech 3 (33) 9 (23) 12 (25)

ADOS calibrated severity level

5–6 7 (77) 2 (05) 9 (19)

7–8 2 (22)a 18 (46) 20 (42)

9–10 0 19 (49) 19 (40)

a Clinical judgment overruled the measure classification resulting in

spectrum diagnosis (Gotham et al. 2009)

1 Due to the timing of the study with onset at the beginning of the

academic school year, the first group of participants was unable to

participate in the baseline assessment phase 3-months prior to

treatment.
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participation in play. An orientation, autism demystifi-

cation and group identity activity were also conducted

in initial IPG sessions across groups (Wolfberg et al.

2014).

Fidelity of the Intervention

Several strategies were used to insure the IPG intervention

was delivered as intended and that all participants received

the essential elements of the intervention. These strategies

included (1) the use of a detailed IPG Field Manual com-

prising a cohesive, competency-based curriculum focused

on the principles, tools and techniques for applying the

intervention model (Wolfberg 2003), (2) providing exten-

sive training and supervision by the lead investigator to a

total of 16 IPG guides (who earned or were working toward

a graduate degree in a relevant field and had experience

with children with ASD) who demonstrated meeting the

competencies of the IPG model curriculum; and (3) mon-

itoring the ongoing IPG sessions using a measure of fidelity

comprising a dichotomous scale (pass/no pass) on five

indices of competence corresponding to the key interven-

tion practices detailed in the IPG Field Manual: (a) Play

session structure; (b) Nurturing play initiations; (c) Scaf-

folding play; (d) Guiding social communication; and

(e) Guiding play within the ‘‘ZPD’’.

For each of the 16 IPG guides, three video recordings

(equivalent to 20 %) of IPG sessions were randomly selec-

ted, one within the initial 2 weeks, one within the middle

2 weeks and one within the final 2 weeks of the 12-week

IPG program. Two observers with expert knowledge of the

IPG model independently rated each IPG guide on three

videos. To establish inter-rater reliability, an intraclass

correlation coefficient (ICC) two-way mixed effects model

was used to calculate average ratings based on absolute

agreement between observers with a 95 % confidence

interval (McGraw and Wong 1996). This resulted in an

overall rating of .96 (.89–.99). The criteria for IPG guides

was to meet 80 % of the competencies or higher within and

across the three observations. The mean rating for meeting

Analysis

Attrition-unable to schedule 
within timeframe n=2

IPG Intervention
Initial IPG Observation
Final IPG Observation

IPG Intervention Completers
N=48

Post -Treatment
Unfamiliar Peer Play Observation

n=46

Eligibility Assessment
n=53

Inclusion criteria not met
n=5

Enrollment
N=48

Pre-Treatment
Unfamiliar Peer Play Observation

n=48

Baseline
Unfamiliar Peer Play Observation

n=32

Wave 2 – week 12

Wave 1

Wave 3 – week 24

Wave 4 – week 48

Fig. 1 Flow of participants

through study
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the competencies was 94 % with a range from 80 to 100 %

within and across individual observations.

Measures

The measures used in this study are developmentally-based

deriving from our original research (Wolfberg and Schuler

1993). For this study, a continuous sequential coding system

(Bakeman 2000) was used to systematically measure the

occurence of symbolic and social play behaviors observed in

the children with ASD at different time points (baseline, pre-

treatment, intervention, post-treatment) within the IPG

intervention and a non-intervention condition (unsupported

play with unfamiliar peers) (see ‘‘Data Collection’’). Of

interest to this study was the frequency of symbolic and

social play behaviors (i.e., states) within streams of coded

play episodes. This comprised coding within these streams

two sets of mutually exclusive and exhaustive behaviors

corresponding to earlier described play behaviors within the

symbolic and social domain, respectively. The symbolic

domain consisted of four play behaviors: (1) not engaged,

(2) manipulation-sensory, (3) functional, and (4) symbolic-

pretend play. The social domain consisted of five play

behaviors: (1) isolate, (2) onlooker-orientation, (3) parallel-

proximity, (4) common focus, and (5) common goal.

Table 2 provides definitions and examples of the play

behaviors within each respective domain.

Given the mutually exclusive nature of the specific play

behaviors within the symbolic and social play domains, the

play behaviors were conceptualized as comprising a type of

ordinal scale of play behavior from least developmentally

complex or sophisticated (e.g., ‘not engaged’, or ‘isolate’)

to most developmentally sophisticated (e.g., ‘symbolic-

pretend’ or ‘common goal’). This conceptualization led to

a weighting scheme of play behaviors within each domain

(i.e., 1–4 in symbolic domain and 1–5 in symbolic

domain). As such, two summary domain scores were cre-

ated that reflected each child’s most frequent play behavior

type in terms of this ordinal scale at each time-point. As an

example, for play behaviors in the symbolic domain the

percent of frequency of isolate codes were weighted by a

factor of 1, onlooker-orientation codes by a factor of 2,

parallel-proximity by a factor of 3, common focus by a

factor of 4, and common goal by a factor of 5. These

weighted frequency percentages were then summed and,

given that these were percentages, were divided by 100 to

yield an average scale score from 1 to 5 representing the

child’s average position on the ordinal scale of competence

for the given construct. A child with a summary score of,

say, four would be a child who tended to exhibit relatively

sophisticated social engagement during play (i.e., the

equivalent of common focus). The same procedure was

used to calculate a similar summary score for play

behaviors within the symbolic domain for each child.

These summary scores were calculated for each child at

each time-point corresponding to data collected within the

intervention and non-intervention observation conditions.

Data Collection

IPG Intervention Observations

Video recordings of IPG intervention sessions were col-

lected during the initial two and final 2 weeks of the

12-week intervention period. A random selection of 5-min

segments of usable data (i.e., child was in full view of

camera; adult was not engaging with or prompting the

child; adult was not prompting peers to engage with the

child) within the 40 min period of guided play were used to

code the symbolic and social play of each child with ASD.

Unfamiliar Peer Play Observations (Baseline, Pre-

treatment, Post-treatment)

Each child with ASD participated in a series of 15-min

sessions of unsupported play with two unfamiliar peers at

three different time-points: baseline (3 months before IPG

intervention), pre-treatment (1 week before IPG interven-

tion) and post-treatment (1 week following IPG interven-

tion). Within each session, a trained graduate research

assistant presented to the children three sets of play

materials for 5 min of free play each: (1) motor play with a

beach ball, playground ball, or yoga ball, (2) constructive

play with wooden blocks, foam building-blocks or Legos,

and (3) thematic play with doctor kit or hairdresser kit.

Upon presenting the materials the researcher states: ‘‘What

can you do with this’’ and moves out of the play space. All

sessions were video recorded. The set-up for the unfamiliar

play observation was adapted from the Lowe and Costello

Symbolic Play Test (Lowe and Costello 1976) by com-

bining the presentation of the symbolic component of

spontaneous object play with a social component of

spontaneous social play with peers.

Data Coding

Using the Noldus/Observer XT10 computer software, the

coders were presented 300 s video clips for each respective

child and asked to identify dominant play behaviors as they

occur in a play episode using the definitions provided in

Table 2. A play episode was defined as having a beginning

and end point demarcated each time a new play behavior

occurs. While observing a play episode, the coder records

the dominant play behavior exhibited by the child within

the respective domain. Each time a dominant play behavior

change was observed in symbolic, social or both domains,
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Table 2 Definitions of play behaviors within symbolic and social play domains

Play behavior definitions Examples

Symbolic play domain

Not engaged Child does not touch objects or toys or act out roles in play.

Child may enact self-regulatory behavior that does not

involve play materials

Child gazes at own hand; rocks body; waves or flaps arms and

hands; glances at toys

Manipulation-

sensory

Child explores and manipulates toys or objects, but does not

use them in conventional ways. There is apparent motivation

to obtain sensory input and exert control over physical world

Child enacts play schemes that may include:

1. Simple actions with single objects (e.g., mouth, gaze, shake,

bang, drop)

2. Simple action sequences combining objects (e.g., line up,

fill and dump, twist and turn

3. Performs difficult feats with objects (e.g., balances a coin,

spins a plate)

Functional Child demonstrates conventional use of an object or

association of two or more objects. Child responds to

logically related physical properties of objects. There is a

quality of delayed imitation that may reflect simple pretense

Child enacts play schemes that may include:

1. Using object/toy as intended (e.g., roll car on floor, press

buttons on cash register)

2. Combining two or more related objects (e.g., stack blocks,

connect train track, place cup on saucer)

3. Following simple scripts/familiar routines with realistic

props directed to self, dolls or peers (e.g., hold telephone to

ear, place bottle in doll’s mouth, brush peer’s hair)

Symbolic-

pretend

Child acts as if doing something or being someone else with

intent that is representational. Play scripts vary with

increasing complexity and cohesion

Child enacts play schemes that may include:

1. Object substitutions, using one object to represent another

(e.g., hold banana to ear as if it were a telephone)

2. Attribution of absent or false properties (e.g., hold teapot

over cup, make slurping sounds while drinking from empty

cup)

3. Creating imaginary objects or events (e.g., move hand to

mouth as if holding a cup; making airplane noise while

spreading out and moving arms in air)

4. Role-playing scripts (real or invented) with dolls, self, peers

and/or imaginary characters (e.g., tea party with teddy bears;

telephone conversation with make-believe person; act out

bedtime sequence with doll in reciprocal roles of mother and

baby; act out space fantasy with invented creatures)

Social play domain

Isolate Child appears to be unaware of peers. May wander without

looking at peers, occupy self by watching anything of

momentary interest, play with own body or play alone

Child lies on floor; gets on and off chair; sits quietly gazing

into space; plays with back to peers

Onlooker-

orientation

Child shows an awareness of peers by looking at them or in the

direction of their play materials and activities. Child does not

enter into play with peers

Child quietly watches peers; turns body to face peers;

peripherally gazes at peers; imitates peers while watching

from distance

Parallel-

proximity

Child plays independently beside peers rather than with peers.

This includes simultaneous use of the same play space that

may involve use of similar play materials, acting in similar

ways or imitating peers

Child plays beside peers at water table; pushes a truck beside a

peer who builds a roadway; lines up animal figures next to

peer who lines up animal figures; brushes a doll’s hair near a

child pushing a doll carriage; makes crying sound beside

peer who pretends to make baby cry; repeats commercial for

grocery store chain beside peers pretending to go shopping

Common

focus

Child plays by interacting with one or more peers with shared

attention on the play. This involves one or more reciprocal

exchanges that may include joint action, mutual imitation,

sharing emotional expression, sharing materials, taking

turns, giving and receiving assistance and directives

Child and peer exchange blocks; engage in peek-a-boo; take

turns brushing a doll’s hair; pretend to talk to each other on

telephone; talk and laugh with one another

Common goal Child and peers cooperate in play by explicitly planning and

carrying out a shared agenda. This involves defining rules

and roles, negotiating, compromising, coordinating and

supplementing one another’s efforts

Child and peer plan and build a block tower to a specified

height; plan and act out restaurant each with an assigned

role; plan in advance to take turns being first to play a game
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the occurring play behavior was recorded as a new play

behavior marking the end of the previous play episode and

the beginning of a new play episode. A play behavior was

only coded if the play episode was observed for 3 or more

seconds. Consider the example of a child observed to

wander and gaze randomly at the environment for 3 or

more seconds, look at a peer for 2 s, and return to gazing at

the environment for 3 or more seconds. This would rep-

resent a single play episode and be coded as one play

behavior. In this case, ‘‘isolate’’ is the dominant play

behavior within the social domain (as opposed to three

separate play behaviors coded as ‘‘isolate’’, ‘‘onlooker’’,

‘‘isolate’’). As another example, a child is observed to

brush a doll’s hair beside a peer, give the brush to the peer,

watch the peer brush the doll’s hair, and then take the brush

from the peer and brush the doll’s hair again. This would

be coded as one play episode with ‘‘common focus’’ the

dominant play behavior within the social domain and

‘‘functional’’ the dominant play behavior in the symbolic

domain. If the child continues brushing the doll’s hair

while the peer plays peek-a-boo with a different doll beside

her, this would represent a shift to a new play episode in

which ‘‘parallel’’ and ‘‘functional’’ are coded as dominant

behaviors, respectively.

All video recorded observations were independently

coded by a total of eight trained undergraduate and grad-

uate students who were naı̈ve to the study’s specific

hypotheses and the time-points of the data observed. The

coders were trained by the lead investigator in collabora-

tion with four research assistants to reach a criterion level

of 80 % agreement for individual codes (symbolic and

social) based on four selected pre-coded video-recorded

observations of children with ASD participating in IPG and

unfamiliar peer play observations.

Inter-rater Reliability

To establish inter-rater reliability, 20 % of video-record-

ings of each observation condition were coded by two

trained independent observers. ICCs conducted for sym-

bolic and social domains and individual play behaviors

within respective domains resulted in high ratings, as fol-

low: symbolic domain .97 (.94–.97); social domain .96

(.95–.97); not engaged 1.0 (.99–1.0); manipulation-sensory

.88 (.78–.93); functional .99 (.98–1.0); symbolic-pretend

1.0 (.98–1.0); isolate .97 (.95–.99); onlooker-orientation,

.95 (.89–.98); parallel-proximity .99 (.98–.1.0); common

focus .98 (.96–.99); common goal .82 (.79–.96).

Data Analysis

The analysis plan involved generalized linear models

wherein time-point was treated as a repeated factor

(baseline, pre-treatment, and post-treatment). Diagnosis

(autism vs. ASD), gender, and age at treatment initiation

were also all considered as predictor variables. For all

models, gender and age at treatment were non-significant

and were therefore dropped from the models presented

below. In order to test for significant differences in play

behavior change between the baseline phase and the

treatment phase, a quadratic effect for time-point was

included in the models. Planned comparisons for time-

point effects involved a) baseline to pre-treatment as a test

of the non-intervention condition, and b) pre-treatment to

post-treatment as a test of the intervention condition.

Analyses of domain scores (symbolic domain or social

domain) were conducted separately, and, when significant,

follow-up analyses of frequency percentages of each indi-

vidual play behavior within the respective overall domain

score (e.g., functional play) were conducted in order to

elucidate which, if any, play behaviors accounted for

change within an overall domain score.

The first set of analyses involved play observations

within the IPG intervention during a session within the

initial and final weeks; these analyses provided a test of

play behaviors within the context of treatment itself. The

second set of analyses involved play observations with

unfamiliar peers at baseline, pre-treatment, and post-treat-

ment and provided a more direct test of treatment effects as

they generalized to a different social context with new

peers. Finally, as an ad hoc analysis, we examined the

relationship between both domain scores during unfamiliar

peer play observations at pre-treatment and post-treatment

and whether change in one domain score mediated change

in the other domain score using tests of mediation as dis-

cussed in MacKinnon and Dwyer (1993) and Sobel (1982).

All analyses were conducted in SPSS, version 21.

Results

IPG Intervention Play Observation

Analyses of both the symbolic and the social play domain

scores, as measured with peers during the IPG intervention

sessions, revealed significant main effects for time-point

for both domain scores. Specifically, for the symbolic

domain, there was a significant increase between the initial

observation and the final observation (t = 6.59, p \ .001,

d = 0.96), with significant decreases in not engaged and

manipulation-sensory play behaviors, and significant

increases in functional and symbolic-pretend play behav-

iors. For the social domain, there was a similar significant

increase between the initial and final observations

(t = 11.41, p \ .001, d = 1.66), with significant decreases

in isolate and onlooker-orientation play behaviors, and
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significant increases in parallel-proximity and common

focus play behaviors.

Unfamiliar Peer Play Observations

Symbolic Play Domain

Analysis of the symbolic domain score measured during

the baseline, pre-treatment and post-treatment unfamiliar

peer play observations revealed a significant main effect

for time-point (F(1, 37.96) = 14.99, p \ .001) and a main

effect for diagnosis (F(1, 45.16) = 4.76, p \ .05). There was

no significant interaction effect between time-point and

diagnosis. The quadratic effect for time-point was also

significant (F(1, 39.12) = 9.66, p \ .01), indicating signifi-

cantly greater change during the treatment phase versus the

baseline phase. Examination of the simple comparisons for

time-point revealed no change in symbolic domain scores

between baseline and pre-treatment (t = 0.15, p = .88),

but did show a significant increase in symbolic domain

scores from pre-treatment to post-treatment (t = 5.18,

p \ .001, d = 0.77). Figure 2 depicts mean symbolic play

domain scores across time-points. For the main effect of

diagnosis, children with autism had lower overall symbolic

domain scores than children with ASD, regardless of time-

point (t = 2.18, p \ .05, d = 0.33).

Analysis of frequency percentages of each play behavior

within the symbolic domain revealed significant main

effects for time-point and diagnosis for percentage of not

engaged and symbolic-pretend plays behaviors, but not for

manipulation-sensory or functional play behaviors. Spe-

cifically, there were significant decreases in not-engaged

play behavior between pre-treatment and post-treatment

(t = 2.98, p \ .05, d = 0.45) and significant increases in

symbolic-pretend play behavior between pre-treatment and

post-treatment (t = 3.11, p \ .05, d = 0.49). For diagno-

sis, children with autism exhibited significantly greater

amounts of not-engaged play behavior overall when com-

pared to children with ASD (t = 2.45, p \ .05, d = 0.36),

and significantly lesser amounts of symbolic-pretend play

behavior (t = 2.21, p \ .05, d = 0.33). Table 3 provides

estimated marginal means for symbolic and social play

domain and corresponding play behavior scores for chil-

dren with ASD and autism diagnoses.

Social Play Domain

Consistent with the findings above for the symbolic play

domain, a mixed model analysis of the social play domain

score revealed significant main effects for time-point

(F(1,39.28) = 7.66, p \ .01) and for diagnosis

(F(1,44.27) = 4.98, p \ .05). There was no significant inter-

action effect between time-point and diagnosis. The qua-

dratic effect for time-point was also significant

(F(1, 40.86) = 4.43, p \ .05), again indicating significantly

greater change during the treatment phase versus the baseline

phase. Examination of simple comparisons for time-point

revealed no change between the baseline and pre-treatment

time-points (t = 0.22, p = .83), but did show a significant

increase in social play domain scores from pre-treatment to

post-treatment (t = 3.54, p \ .01, d = 0.52). For the main

effect of diagnosis, children with autism had lower overall

social play domain scores than children with ASD, regard-

less of time-point (t = 2.23, p \ .05, d = 0.34). Figure 3

depicts mean social play domain scores across time-points.

Analysis of frequency percentages of each play behavior

within the social domain revealed a significant time-point

effect only for isolate play behavior (F(2,39.77) = 4.22,

p \ .05), with no change between baseline and pre-treatment

(t = 0.62, p = .54), but a significant decrease in isolate play

behavior from pre-treatment to post-treatment (t = 2.15,

p \ .05, d = 0.32). There were no significant time-point

effects for any of the other social domain play behaviors.

There were significant diagnosis main effects for isolate and

onlooker-orientation play behaviors, with children with aut-

ism exhibiting significantly more of such play behaviors at all

time-points compared to children with ASD (t = 2.72,

p \ .05, d = 0.43; t = 2.14, p \ .05, d = 0.36 respec-

tively). In contrast, children with ASD exhibited significantly

more common focus play behavior than children with autism

at all time-points (t = 2.55, p \ .05, d = 0.37) (see Table 3).

Relationship Between Social Play and Symbolic Play

Domains

The zero-order correlation between the social play domain

score and the symbolic play domain score across time-

Fig. 2 Mean symbolic play domain scores. Error bars represent ±1

SE
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points was moderately high (r = .71), suggesting the

domain scores were moderately related to each other. In

order to examine whether change in one domain (e.g.,

social play domain) mediated change in the other domain

(e.g., symbolic play domain), we examined changes in the

coefficient for time-point in models with and without the

other domain score as a predictor. Evidence was found for

a mediational effect for the symbolic play domain on the

social play domain. Specifically, when change in the

symbolic play domain was entered into the basic model

predicting change in the social play domain between pre-

treatment and post-treatment, the main effect for time-point

was no longer significant (p = .35), and this reduction in

the time-point effect, calculated as the mediational effect

(MacKinnon and Dwyer 1993; Sobel 1982), was highly

significant (z = -5.05, p \ .001). In contrast, examination

of change in play behaviors within the social play domain

as a mediator of change in play behaviors within the

symbolic play domain, the effect for time-point remained

significant (p \ .05), with half as much of a reduction in

the time-point coefficient.

Discussion

Building on two decades of research and practice, the

positive outcomes of this investigation provide robust and

compelling evidence for validating the efficacy of the

therapeutic benefit of the IPG model for children with ASD.

This study was conducted as a part of a larger research

project with the aim to institute a more tightly controlled and

rigorous quantitative study with a larger number of partic-

ipants as compared to our previous studies. Observations of

the children participating in the IPG intervention and

unsupported play with unfamiliar peers contexts yielded

outcomes that supported our hypotheses. The findings

demonstrated that after participating in a 3-month IPG

intervention, the children with ASD showed significant

gains in both symbolic play and social play as compared to a

3-month baseline phase prior to the intervention. Specifi-

cally, the respective analyses revealed increases in func-

tional and symbolic-pretend play behaviors that were

accompanied by decreases in not engaged and manipula-

tion-sensory play behaviors. A similar pattern occurred in

the social domain with increases in parallel-proximity and

common focus and collateral decreases in isolate and

Table 3 Estimated marginal

means: symbolic and social play

domain and corresponding play

behavior scores for ASD and

autism diagnoses

Estimated marginal means are

model based where each model

was run independently and thus

are close to, but not exactly 100

Autism spectrum disorder Autism

Baseline Pre-

treatment

Post-

treatment

Baseline Pre-

treatment

Post-

treatment

Symbolic domain 2.45 (.20) 2.46 (.19) 2.86 (.19) 2.01 (.11) 2.02 (.09) 2.42 (.09)

Not engaged 24.53 (7.71) 25.24 (7.36) 13.20 (6.97) 42.62 (4.70) 43.33 (3.85) 31.29 (3.07)

Manipulation-

sensory

31.22 (4.72) 30.32 (4.25) 26.05 (4.58) 27.50 (3.29) 26.60 (2.24) 22.34 (2.81)

Functional 44.09 (8.59) 42.47 (8.05) 49.38 (8.08) 33.47 (4.88) 31.85 (3.85) 38.77 (3.70)

Symbolic-

pretend

10.51 (3.37) 9.94 (3.41) 17.38 (4.00) 2.69 (1.91) 2.12 (1.24) 9.56 (2.83)

Social domain 2.99 (.23) 3.01 (.23) 3.40 (.23) 2.46 (.14) 2.49 (.11) 2.88 (.12)

Isolate 19.47 (6.42) 16.44 (6.52) 9.61 (6.31) 37.12 (4.04) 34.09 (3.49) 27.26 (2.98)

Onlooker-

orientation

9.18 (3.89) 10.15 (4.10) 4.90 (4.05) 17.27 (2.83) 18.24 (2.56) 13.00 (2.38)

Parallel-

proximity

36.97 (4.79) 43.38 (5.14) 40.14 (4.63) 31.29 (3.33) 37.70 (3.36) 34.45 (2.36)

Common focus 37.60 (6.80) 34.44 (6.25) 43.01 (6.50) 21.14 (4.13) 17.98 (2.86) 26.55 (3.45)

Common goal .96 (.44) 2.15 (1.41) 2.16 (.92) .02 (.24) 1.21 (1.34) 1.22 (.82)

Fig. 3 Mean social play domain scores. Error bars represent ±1 SE
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onlooker-orientation play behaviors. These changes were

not observed in these same children, over an equivalent time

period, before participation in the IPG intervention (i.e.,

during the baseline period in which they served as their own

controls). The developmental gains observed in the IPG

intervention were also maintained and generalized to the

non-intervention context involving unsupported play with

unfamiliar peers.

Importantly, within the symbolic play domain, the

decrease in not-engaged play behavior and the increase in

symbolic-pretend play behavior were both significant. This

would suggest that the IPG intervention did not simply

reduce non-engaged play behavior with a general overall

increase in all active play behaviors, but that it specifically

increased a specific type of play behavior (namely sym-

bolic-pretend play). In contrast, within the social play

domain, the significant decrease in isolate play behavior

was not offset by specific significant increases in other play

behaviors; instead, there were general non-significant

increases in a number of social play behaviors, suggesting a

less specific effect on social play behaviors.

Although not a specific focus at the onset of our current

study, the findings also revealed significant differences

related to severity of the diagnosis and play behaviors

within the IPG intervention context. The children diag-

nosed with autism exhibited less advanced play behavior in

the symbolic domain (lower rates of symbolic-pretend) and

social domain (higher rates of isolate) as compared to the

children diagnosed with ASD. There was a similar trend in

the non-intervention context, however, significant differ-

ences were not observed. These findings correspond to

studies showing a similar relation between symbolic play

and cognitive abilities (Baron-Cohen 1987; Leslie 1987),

as well as social abilities in children with ASD (Hobson

et al. 2013; Stanley and Konstantareas 2006).

In addition, an exploratory ad hoc analysis revealed

evidence that suggests the changes observed in the chil-

dren’s social play were mediated by changes in their

symbolic play. This finding may have parallels with

Stahmer’s (1995) study that showed spillover effects in

which symbolic play training not only resulted in improved

symbolic play, but also improved social interaction skills in

children with ASD.

One interpretation of these findings is that the IPG

intervention afforded opportunities for children with ASD

to practice and refine their ability to attribute symbolic

meaning to objects, roles and events in play, which in turn

supported their social understanding and ability to engage

in increasingly coordinated and socially sophisticated play

with peers. With improved play skills, novice players were

able to find common ground with expert players in play.

This, in turn, encouraged novice and expert players to

continue seeking each other out and engaging together in

play, which allowed for further practice and refinement of

symbolic and social play abilities.

Implications of the Study

The implications of this study’s findings are discussed in

terms of their importance for furthering knowledge and

practice in the field. In particular, our research comple-

ments and extends a growing body of work demonstrating

the therapeutic potential of play for maximizing the

development and social inclusion of children with ASD.

Consistent with research in this area, our study shows that

with the benefit of sufficiently explicit and intensive sup-

port children with ASD are indeed capable of making

considerable progress (Charman and Baron-Cohen 1997;

Hobson et al. 2009, 2013; Jarrold et al. 1996; Kasari et al.

2012; Lewis and Boucher 1988). Moreover, this progress

was observed in only 3 months’ time, which is the mini-

mum duration for IPG intervention program delivery. We

can speculate that it is possible that more significant gains

in development may have occurred had the IPG programs

been implemented for its usual duration of 6- to 9-months.

This may be of particular relevance for the children more

impacted with autism. As our results demonstrated, and

consistent with past research, children with autism overall

scored at lower levels in both the symbolic and social play

domains when compared to children with ASD. However

they still did progress significantly.

While adding to existing empirically validated practices,

the IPG model may help to fill a gap with respect to

offering more evidence-based therapeutic service options

for children and their families and the professionals who

serve them. Although there are noteworthy play related

interventions designated as evidence based practices for

children with ASD (National Autism Center 2009; Wong

et al. 2013; Reichow and Volkmar 2010), few are specifi-

cally geared to addressing both the symbolic and social

dimensions of play in inclusive settings beyond the pre-

school years, and fewer still apply practices that deviate

from the principles of applied behavior analysis (for an

overview, see Wolfberg and Buron 2014).

The IPG model stands out in offering a comprehensive,

manualized peer play intervention that serves children of

diverse ages (preschool through elementary) and applies

child-centered practices following developmental princi-

ples within a sociocultural framework. To provide children

with ASD sufficient and contextually relevant support, all

of the factors known to affect play (both from a develop-

mental and sociocultural perspective) have been carefully

weighed and considered in the IPG model design (Wolf-

berg and Schuler 2006). It is our contention that the IPG

model not only elicited opportunities for play development,

but also created a milieu that enabled the children to thrive
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and generalize their newly acquired skills beyond the

context of intervention. The methodical and skillful

application of guided participation served to promote sig-

nificant symbolic and social development within a jointly

constructed play culture that accepted and normalized

children’s differences (Wolfberg et al. 2012).

Another implication of this study is its potential to raise

greater awareness to the critical importance of play, espe-

cially with peers, in the design and delivery of effective and

meaningful interventions for children with ASD of diverse

ages. This is keeping with the earlier recommendations of

the National Research Council (2001) in which the teaching

of play skills with peers was ranked among the top six types

of interventions that should have priority in educational

programs for children with ASD. One of the most compel-

ling aspects of play as a context and target of intervention is

that in addition to contributing to developmental gains, it

provides for concurrent improvements in quality of life

through access to enjoyable play experiences. The signifi-

cance of play in childhood is so ubiquitous it is difficult to

reconcile the consequence for any child who is deprived of

these essential experiences. The magnitude of play depri-

vation is far reaching, with cascading effects that not only

impact on developmental growth, but also socialization and

psychological well-being throughout life (Brown 2012).

This is a cost that we as society share as we seek to nurture

and maximize the potential of all children to grow up to

become fully functioning and contributing members.

The findings of our ad hoc analysis involving mediational

effects, while fascinating, are preliminary and need to be

interpreted with caution. One interpretation is that changes

in symbolic play may be the mechanism driving develop-

mental changes in social play. This is a most intriguing

outcome when one considers that the children with ASD in

the IPG intervention made advances in symbolic play as a

part of their collective learning experience in social play

with peers. According to Vygotsky (1967, 1978), pretend

play by its very nature is social activity since it involves the

symbolic representation of actions, themes and roles that are

reflected in the larger social realm of society and culture. He

further states that ‘‘learning awakens a variety of internal

developmental processes that are able to operate only when

the child is interacting with people in his environment and in

cooperation with his peers’’ (Vygotsky 1978, p. 90). This

leaves open questions regarding the process, relationships

and paths of development for the appropriation of symbolic

and social capacities in children with ASD, which would be

of interest to explore for future research.

Limitations

This study has limitations and unanswered questions that

deserve consideration while pointing to directions for future

research. One limitation is that due to restrictions with

timing it was not possible for each child with ASD to par-

ticipate in all of the conditions. While a strength of using

repeated measures is that it allowed us to exclude the effects

of individual differences with this population that may occur

in independent groups, possible threats to internal validity

remain, such as practice effects and maturation. A second

limitation has to do with the fact that we only considered

change in frequencies (and proportions of frequencies) of

play behaviors instead of duration of play behaviors.

Although we expect that our coding system of play behavior

events (i.e., frequencies) would be highly correlated with the

duration of such behaviors, it is possible that measurement

and analysis of changes in time spent engaging in various

play behaviors would reveal more nuanced findings about

treatment effects. Another limitation is that we were not able

to control for additional treatment(s) that participants were

receiving and thus cannot be certain that all treatment gains

were due solely to IPG. Additionally, long-term mainte-

nance and generalization of treatment effects were not

assessed. Despite these potential drawbacks, future studies

designed to mitigate these issues are warranted given this

study’s strengths and positive outcomes.

Directions for Future Research

For future research, it would be relevant to examine the

effects of IPG programs that are carried out for longer

durations than 12 weeks as in the current study (e.g.,

6 months or longer). This interest has been sparked by

feedback from parents, teachers, therapists and the children

themselves. Following completion of their child’s partici-

pation in this study, the vast majority of parents conveyed

that they would like their children to continue participating

in IPG programs not only for purposes of intervention, but

also as a natural social activity that is not readily available

in schools or after-school and community programs. This

latter sentiment was similarly voiced by the children (both

with ASD and typical peers), many of whom requested to

participate again in the IPG program largely because they

found it to be ‘‘fun to play with the other kids and the

toys’’. Apart from this study, parents, teachers and thera-

pists whose children participated in IPG programs of longer

durations (i.e., up to an entire school year) conveyed that

they not only noticed a steady progression of develop-

mental gains, but also a shift in the overall school culture to

be more accepting and inclusive of these children in

everyday activities, throughout the school day and after

school. This is especially important for children who are

significantly impacted with autism and are at a higher risk

of being isolated and alientated.

There are a number of unexplored areas in this study

(some touched upon in earlier IPG studies) that may be
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relevant to explore in future research. Given the unique

relationships between play and other domains of develop-

ment (see for example, Stanley and Konstantareas 2006;

Toth et al. 2006), it would be pertinent to examine these

areas in the context of future IPG intervention studies. For

example, as there were gains in symbolic and social play, it

would follow that we would observe gains in language and

social communication (see for example, Zercher et al.

2001). Social communication, as the foundation that allows

for peer interaction and building relationships, especially

warrants close examination. It would also be pertinent to

replicate and extend this study with different children who

are younger (preschool age), in different settings (e.g.,

home) and other countries where the IPG model is being or

will be implemented (e.g., Asia, Europe, Middle East,

Latin America). Future investigations might also adopt

alternative outcome measures and methodologies that

allow for broader investigations, including those that link

to the neuroscientific literature (see for example, Corbett

et al. 2010; Dawson et al. 2012).

Given that play has many variations enjoyed by people

young and old, it may be pertinent to further explore current

adaptations of the IPG model which focus on guided par-

ticipation in drama, visual arts, filmmaking, physical

movement and other culturally valued activities that are of

high interest for various age groups (Bottema-Beutel 2011;

Julius et al. 2012; Wolfberg et al. 2012). Finally, to gain a

deeper understanding of the nature and meaning of play in

the lives of children with ASD, studies should endeavor to

explore the experiences, relationships and play culture of

children (representing diverse ages, abilities and back-

grounds) within the context of IPG and other social contexts

that afford children opportunities for social inclusion in play.
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