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ABSTRACT
The present study examined the behaviors of paegrtshildren during a free play
interaction in 20 children with high-functioningteam (HFA) and 20 matched, typically
developing children. Observational coding was usadeasure sensitive versus
controlling parenting behaviors as well as chil&sersponsivity and interest and
investment in play. The study also documented kdrethe child or the parent primarily
directed the play interaction. Finally, the stuwkgamined the influence of parenting
stress on parents’ behaviors during play. Groftfpréinces in behaviors were assessed
along with associations between parent and chitéders. Further, sequential analyses
were conducted to identify whether parent behaviemgporally facilitated children’s
responses and interest during a play interact®esults demonstrated group differences
in parental sensitivity, parenting stress, chilspansivity, and proportion of child-
directed play. Parental sensitivity was also assed with child interest and investment
as well as the proportion of child-directed pldymnally, sequential analyses
demonstrated a temporal association between coehpletild-directed play and child
interest and investment, and between parentaltsetysand child responsivity. These
results extend the existing literature on the badrawof children with autism and those of
their parents within play settings, and have imguarimplications for parent-focused

play interventions.
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Introduction

Play is often regarded as a primary context andceonf development in early
childhood as it contributes to social, cognitivesational, and motor development
(Hughes, 1999; Hurwitz, 2002; Jordan, 2003; Peled Smith, 1998; Piaget, 1962;
Restall & Magill-Evans, 1994; Rubin, Fein, & Vandbeng, 1983; Vygotsky, 1966).
Previous research has found qualitative differemcéise play behaviors of typically
developing children and children with autism (Hotn& Willoughby, 2005; Jordan,
2003; Restal & Magill-Evans, 1994; Toth, Munson,ltdeff, & Dawson, 2006; Watson,
Baranek, & DiLavore, 2003; Williams, Costall, & Rbd 1999; Williams, Reddy, &
Costall, 2001). These differences include redwdadoration, increased repetition, and
stereotyped play that does not appeal to peers @otolidren with autism. As a
consequence of these differences, children witismutnay become excluded from
activities with similar-aged peers, which may ferttimit their exposure to the
experiences and knowledge they require regardiequate participation in
developmentally appropriate play activities (Witha et al., 1999; Williams et al., 2001).
As play skills develop early in childhood, caregs/play a primary role in teaching and
developing children’s play skills (Shonkoff & Plyils, 2000). For children with autism,
it is important to understand the types of behavearegivers use that support or
undermine children’s continued engagement in play.

Several theoretical frameworks guide the proposadlys The study was guided
by the transactional model, which is a developmdraanework that is based on
continuous, bidirectional processes that occumduinteractions between the child and
their environment (Sameroff, 1975). In additidme turrent study is in line with a social
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interactionist perspective (Bruner, 1974), whichirs that development occurs within
the context of meaningful social interactions betwehildren and their caregivers.
Meaningful social interactions are centered upenctild’s focus of attention and are
contingent on the responsiveness of the caregs/eredl as their ability to accurately and
appropriately interpret the child’s cues (Brun&81). Finally, the present study’s focus
on factors that promote childrenigerestwithin social interactions is guided by the
notion set forth by scholars in the field of autjsmhich claims that one component of the
social delays associated with autism is a reducatdvation on the part of the child to
engage in social interactions (Koegel & Koegel, @Xoegel & Mentis, 1985). Because
reduced motivation may ultimately inhibit sociairgaand hinder opportunities to
practice, strengthen, and generalize new or preegiskills including language, it may
be particularly important to facilitate interestarder to help children with autism to
maintain states of positive engagement with squaainers.

Early dyadic interactions provide opportunitiesrttuence the development of
social competence and other skills in children wiglvelopmental disabilities (Jordan,
2003). The role of parents versus children wittisau indriving play interactions has
long been debated. On one side of the debatgrates hypothesize that parent-
directed play is the most constructive approadssisting play development (Boucher,
1999; Mahoney, Boyce, Fewell, Spiker, & Wheeder®8)9 Parent-directed play
interactions are generally driven by the parergsraa and support the parent’s play
goals, which are typically focused on teachingeathan playing (Hodapp, 2002).
Children engaged in parent-driven interactions tayeluctant to violate the established
social order of their dyad, and are therefore forttecomply with their parents’ requests
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regardless of their investment in the activity. eDtime, the play session may either
become hectic and fast paced, leaving the childadi'ed and unable to focus on the
established play objective or it may become rigahstraining the child and eventually
forcing them to passively submit to the parent,ahHimits the child’s opportunities for
growth (Fogel, de Koeyer, Bellagamba, & Bell, 2002)

On the other side of the debate, researchers hggiaththat child-directed play is
the most beneficial form of play as it promotes¢héd’s interests (Haring, 1992;
Jordan, 2003). Child-directed play occurs whencthtl is able to develop his or her
own play session as well as define how and wheor sbe would like to proceed. The
child is developing the play session while enhagtieir development and acting as an
active play agent in a leadership role. The chdd the opportunity to make play-related
suggestions or proposals and elaborate on ideaththparent may fabricate. Together
the parent and the child are co-creating play aagting to their partners’ perspective
(Fogel et al., 2002).

Researchers advocating for parent-directed plaptingsize that teaching autistic
children appropriate play strategies will provitdern with asense omasterythat will
intensify child interest in future play, which isleved to subsequently increase the
child’s motivation to engage with peers, allowihgi to develop social competence
(Boucher, 1999; Mahoney et al., 1998). Other netwms argue that this is an ineffective
technique because the parent typically promotesn@iike play that lacks creativity and
leadership—two fundamental characteristics of pRsllegrini & Smith, 1998; Stahmer,
1999; Watson et al., 2003; Williams et al., 200Ehgel and colleagues (2002) claim that
this rigid style of play limits the child’s self delopment because the child is restricted
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by their play partner and is therefore unable tovaly create. Additionally, some
researchers argue that the behaviors that thesiarhiexhibit during these situations are
“trained” (Jordan, 2003, p. 355), and the child Wwé unable to generalize these skill sets
to unfamiliar social contexts (Arthur, Bochner, &tBerfield, 1999; Haring, 1992).

Child-directed play, on the other hand, is thoughte a more effective means of
facilitating play as it results in improved langea@nd communication development as
well as social competence (Sigman, Mundy, Sheri&advngerer, 1986; Tomasello,
1995). Furthermore, child-directed play increabesresponsiveness and engagement of
the child, and encourages the development of ergatind leadership (EI-Ghoroury &
Romanczyk, 1999; Ginsberg, 2007). It is importandte that research examining the
role of parental facilitation is largely theoreficand few studies have actually examined
the benefits of parent versus child-directed pl&g.this end, the first goal of the
proposed study is to examine whether children'sredt and investment in play is
contingently linked to moments when the child dsitiee play versus when the parent
drives the play.

Parents’ discrete behaviors in play interactionsalao have important
consequences for children’s interest and respoi&taviors. There are several
essential parenting behaviors that play a vita molthe facilitation of positive dyadic
interactions, including consistent, sensitive ptakesupport (i.e., Sameroff, 1975;
Spinrad & Stifter, 2002); contingent responsestodhild’s bids for attention (i.e.,
Brunner, 1974); and external motivators that inseeehild interest (i.e., Koegel &
Koegel, 2006; Koegel & Mentis, 1985). A sensitoaegiver accurately reads their
child’s signals and is receptive to even the sgbttees that may go unseen by an
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outsider. Additionally, the parent’s behavior ighly flexible to the changing demands
of the interaction, and the parent displays posiéffect in the form of sincere, genuine,
and congruent interest, as well as satisfaction,god amusement in the child. Parental
sensitivity has largely been associated with imprmgnts in social, emotional, and
regulatory outcomes in typically developing childi&isenberg, Cumberland, &
Spinrad, 1998; Spinrad & Stifter, 2002).

In contrast to sensitive behaviors, those constleoatrolling or intrusive are
marked by overly strict enforcement, punitive cohtechniques, establishment of firm
limits on the child’s behavior, and frequent usg@ughibitions. Parents who use more
controlling behaviors typically inhibit undesiraldehaviors through the use of negative
feedback and reprimands. Controlling or intrugaeenting behaviors are linked with
child passivity and dependence, decreased assertisand resilience, and can
ultimately inhibit the child’s creativity and imawtive behaviors (Baumrind, 1966).
Children who find it difficult to engage in propplay behaviors, including children with
autism, may particularly benefit from a parent @ay partner who is highly responsive,
sensitive, and able to activate and sustain plalewhill attending to the child’s interests
and attention (Kopp, 1982). Due to the fact thalidcen with autism inherently
demonstrate reduced responsiveness and tend torf@edfleeting interests, positive
parenting strategies may be especially importanihdwplay interactions. Positive
parenting behaviors may also have a disproportednédrge effect on children with
autism because these children may necessitatéyamradditional support from parents

(Laundry, Smith, & Swank, 2006). Appropriate panegtbehaviors can potentially have



positive, long-term effects on the child’s develagntal trajectory, and could possibly
even buffer many of the negative consequencestighaiJordan, 2003).

Sensitive behaviors may be somewhat restricte@uarys of children with autism
because these parents may struggle to interprietctiil’'s unclear or less explicit
signals (van ljzendoorn et al., 2007). In additidne to the difficulties parents of
children with autism experien@ngagingtheir child in play, they may need to rely on
strategies to maintain engagement (e.g., contrbebavior regulation) that undermine
the goal of facilitating their child’s interest the play itself. Caregivers who
demonstrate less sensitivity may be (even inadwviéydeattending to inappropriate
aspects of the play interaction and, thereforejegaately responding to the child’s focus
of attention. One can speculate that such inter@emay reduce children’s interest in
the play interaction. Parents of children withagsl may exhibit elevated levels of
intrusiveness, persistence, and directivenessein ititeractions with their children
(Floyd, Harter, & Costigan, 2004). These less sm@sparenting behaviors may be
associated with unresponsive child behaviors, whrehcharacterized by a general lack
of regard for the parent or engagement in isolptag. Children who are unresponsive
may also appear to be unfocused, undifferentiatedyerly mellow. Controlling and
intrusive parenting behaviors may be more intuitivparents of children with autism;
however, these children may benefit more from simesparenting techniques, which are
likely to result in increased levels of responsiand interestThus, the second goal of
the proposed study is to assess whether pareantsldfen with autism differed from
parent with typically developing children in these of sensitive and controlling
behaviors. Additionally, this study sought to exaenwhether sensitive behaviors were
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contingently (temporally) linked to children’s imést in play, and whether sensitive
parenting behaviors were contingently associateld an increase in child responsivity.
Further, group differences in the association betwgarent behaviors and child
behaviors will be explored.

In order to fully understand the parenting behamfrparents of children with
autism, researchers must also acknowledge howatemipperceives the challenges of his
or her parenting role. For example, researchers faund that the primary deficits
associated with autism, including deficits in sb@iactioning, unresponsive behaviors or
limited communication abilities, and repetitivestereotypical behaviors are predictive
of elevated stress levels in parents (Ornstein &WCarter, 2008). Researchers have
also come to the consensus that parents of childithrautism experience significantly
higher levels of stress when compared to parertgpafally developing children and
children with other developmental disabilities (CasnWolf, Fisman, & Culligan, 1991;
Erickson Warfield, 2005; Ornstein Davis & Carted038).

Research on typical populations has examined thesimce of parent stress on the
parent-child relationship (Crnic & Greenberg, 19@dnic & Low, 2002). It has
consistently been shown that elevated levels adrastress are associated with less
optimal parent and family functioning, less optirpalent-child interactions, and lower
child developmental competence (Crnic & Greenb#8§0). While a considerable
amount of research has examined both the impasttilaf behaviors on parent stress and
mental health as well as parent stress on fututé chtcomes, few studies have
examined the direct effect of stress on parentsab®rs during parent-child interactions
in children with autism. In one study, Benson &w=dllof (2008) examined the influence
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of stress proliferation as a contributor to anget depression in parents of children with
autism spectrum disorders (ASD). Stress prolifenadlescribes the process of an initial
stressor or stressors transforming into additistralssors that eventually extend and
impact multiple aspects of an individual’s lifesudting in an increase in overall distress
(Pearlin, Aneschensel, & LeBlanc, 1997). Resehashdemonstrated that this
phenomenon mediates child symptom severity anchpargyer and depression in parents
of children with autism (Benson, 2006; Benson & I§gr2008). This research suggests
that parent stress is likely to influence the natirthese parents’ behaviors with their
children.

Additionally, Orsmond, Seltzer, Greenberg, and Ksa{2006) examined
expressed emotion in a sample of mothers of cmldngh autism, and found that a large
portion of mothers demonstrated high levels of egsped emotion (defined as excessive
hostility, criticism, and over-involvement), whignevious research has linked to
increased family stress as well as more negatit@mes in vulnerable individuals such
as children with autism (Hooley & Gotlib, 2000)infdarly, in a typical sample, Wahler
and Dumas (1989) found that parents of children whare labeled as “problematic” (p.
120) became less proactive and more reactive wélj@gng on more punitive strategies
of child management when their parenting stresselasted.

Together, this research suggests that the sympestgiated with autism may
increase the likelihood and intensity of parenstgss, which is expected to negatively
impact the nature of the social interactions betwtbe parent and the child, resulting in
more negative outcomes for the child. To our krealge, no study has directly examined
the influence of parenting stress on observatidrisendiscrete parenting behaviors used
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by parents of children with autism in play interans. In the present study, we will
examine whether parents with higher levels of sttesnonstrate fewer sensitive
behaviors while engaging with their child. Moregwgven that the unresponsive
behaviors of children with autism are thought tqbeceived as particularly stressful by
parents (Ornstein Davis & Carter, 2008), we wilhexne whether these child behaviors
tend to be significantly contingently linked to selguent intrusive and controlling
parenting behaviors. This would suggest that thiel's behavior influences the parent’s
behavior.

Currently, there is limited research observing examining the connection
between the behaviors of children with autism dreditehaviors of their parents. Much
of the research on parent-child play in autismideen correlational in nature (i.e.,
assessing overall associations between a pareavioeland a child behavior). These
approaches are limited, as they fail to inform liswt what occurs from moment to
moment, that is, the temporally linked contingeadetween discrete parent and child
behaviors during an interaction. There is a needdch an approach in order to identify,
for example, specific parenting behaviors thatt#i elicit child interest and investment
during play, which will assist the dyad in sustaglonger intervals of play. Identifying
such behaviors can inform and improve parentingrugntions.

In the present study, we observed and coded panehnthild behaviors in discrete
intervals for up to seven minutes during a freg glession in order to capture and
guantify sensitive (versus controlling) parentirgnaviors, unresponsive child behaviors,
and the child’s interest and investment during plagditionally, we documented who
was primarily directing the play interaction (chitdrsus parent) within each coding
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interval. The present study will extend the curilgarature by examining sequential
contingencies between parent and child behaviatdit®nally, we will examine the
contingency between unresponsive child behaviadspanent behaviors during play at
the precise moment that the child is unresponsivdoing so, we seek to better explain
the process by which child behaviors influence pting behaviors and vice versa.
Given the critical importance of early experienagth parents for children with autism
as well as the emphasis on caregiver-mediatedvenéons for this population, a better
understanding of factors that contribute to morsitpe and sustained parent-child play
will shed light on the nature of the dynamics ofgrd-child interactions and will permit
the refinement of parent-mediated play interverttithrat target play and many other

behaviors.
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Literature Review
Conceptual Framework

Several theoretical perspectives on children’s libgwveent and the development
of children with autism, in particular, have infogththe proposed study. These theories
propose that child development occurs through thegss of continuous interactions
between children and their environments (i.e., Saffjel975); that the social behaviors
within these interactions in particular have meghihconsequences on children’s
development (i.e., Bruner, 1974); and due to péssiblays associated with social
motivation, behaviors that facilitate children’sdarest might be particularly important to
target in the interactions of children with autiéme., Koegel & Koegel, 2006; Koegel &
Mentis, 1985).

The first theoretical perspective that broadly gsithe current study is the
transactional model, which considers child develeptto be a bidirectional, causal
process within interactions with the environmerdr(teroff, 1975). The foundation of
this model is social development, occurring throagérocess of continuous interactions
between a child and their family environment. Bthth individual and the environmental
context (e.g., parenting behaviors) influence dgwelental outcomes. Within this
model, child outcomes cannot be reduced to theifspbehaviors of the parent, the
child’s temperament, or either’s perceptions ofghwen context. Rather, outcomes
correspond to parent-child interactions over timieich continuously transform as each
member of the dyad responds to the emerging wéitse other. Essentially, aspects of
the child’s behavior are associated with specédgponses from the parent, which then
prompt more complex responses from the child that aubsequent parent behaviors. It
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is important to note that these changes occur lowngrperiods of time. More
specifically, minor changes accumulate, resultmgualitative changes that alter a
child’s perception of the environment. As Same(tf75) claims, “the child alters his
environment and in turn is altered by the changeddihe has created” (p. 281).

In the transactional model, environmental influencan be categorized into two
groups: proximal and distal influences. Proxinmflluences directly impact the child,
while distal influences indirectly influence theldh(Sameroff, 1993). For example,
proximal influences are comprised of parenting bedra and family structure, while
distal influences consist of family income, sogapport, and local policy. The proposed
study will examine the impact of proximal influesaen parent-child interactions. More
specifically, sensitive parenting behaviors, pastrégss, and the child’s level of
responsiveness will be analyzed as factors thattlyraffect parent-child interactions.

A social interactionist perspective (Bruner, 19@dides the current study’s focus
on the types of social behaviors particularly sdlie facilitating play behaviors in
parent-child interactions. According to this pasire, development occurs within the
context of meaningful social interactions betwekitdcen and their caregivers.
Meaningful social interactions are centered upenctild’s focus of attention and are
contingent on the responsiveness of the caregs/eredl as their ability to accurately and
appropriately interpret the child’s cues (Bruné&81). Within the social interactionist
perspective, the child is presumed to be an ap@vBcipant during parent-child
interactions. The child’s perception and analg$ighe environmental context drives the
integration of reality and novel forms of developmd-or example, the modeling of
language that the child is exposed to within thetext of dyadic interactions and the
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child’s attentional focus during these interactitamslitate the convergence of the child’'s
underlying knowledge and the intention of theirlggrocommunication. This provides
the child with new, more complex forms of langu#gg further drive the acquisition of
new meanings and forms of language.

The social interactionist perspective assertsitimatte tendencies drive children
to collaborate and connect with others. The chiltBhavior is critical, as it is the
antecedent event that generates parent resporgesamdes the parent with the
opportunity to accurately interpret the child’santions, which will maintain child
interest and investment during social interactionBerefore, social development is
dependent on the caregiver’s ability to motivae ¢hild to remain engaged in social
interactions.

Motivational aspects of social interactions ardipalarly critical when studying
the interactions of children with autism. Scholaase proposed that one component
associated with the social delays of autism islaced motivation to engage in social
interactions (Koegel & Koegel, 2006; Koegel & Menti985). Reduced motivation may
ultimately inhibit social gains and hinder oppoitigs to practice, strengthen, and
generalize new or preexisting skills, includingdaage. For example, a strong body of
research suggests that the motivation to engagedial interactions increases the rate of
acquisition of language and improves the genetalinaof skills (Koegel & Mentis,
1985). This suggests that children with autism mesyire additional incentives to
increase the motivation to initiate interaction®@gel & Koegel, 2006; Koegel &
Mentis, 1985). This is especially important coesidg the importance of initiations for
children with autism, such that Koegel, Koegel, &dokman (2003) found that the rate
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of linguistic initiations made during an interactioas predictive of verbal
communication abilities in children with autism.

As the development of children’s early skill setgacilitated by the primary
caregivers (Shonkoff & Phillips, 2000), caregivergst be proficient at reading their
child’s cues and motivating their child by increasinterest in social interactions. The
proposed study will examine how discrete parentbielgaviors (i.e., sensitivity, control,
and intrusion) are linked to children’s interesplay. Additionally, we will examine
whether the child or the parent drives play actsnduthe interaction, and whether this
impacts the child’s interest and investment indtaerall play session. Finally, the study
will examine the role of stress in explaining paiey behaviors and the contingency
between parent and child behaviors.

The Importance of Play for Children’s Development

Play is often regarded as a primary context andceonf development in early
childhood (Pellegrini & Smith, 1998; Piaget, 1982/gotsky, 1966). Within the context
of play, skills are developed that extend beyomditbhundaries of youth and into
adulthood. Broadly speaking, play contributesdoia, cognitive, emotional, and motor
development (Hughes, 1999; Hurwitz, 2002; Jord@032 Pellegrini & Smith, 1998;
Restall & Magill-Evans, 1994; Rubin et al., 198&dditionally, normal play
development has been linked to improved languageeammunication abilities (e.qg.,
Holmes & Willoughby, 2005; Toth et al., 2006), ileetual and academic success (e.g.,
Coolahan, Fantuzzo, Mendez, & McDermott, 2000; RubiCoplan, 1998), and
regulatory development (e.g., Rubin et al., 198@&jatsky, 1966). Play provides
children with the opportunity to socialize with pgeexperiment with social roles, and
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test and establish rules and boundaries. It alkxs e interests in specific activities,
utilize creativity while developing new meaningghim imaginary situations, and display
and improve willpower over impulse (Neville, Kieliner, & Royeen, 1985; Pellegrini &
Smith, 1998; Piaget, 1962; Restall & Magill-Evah894; Vygotsky, 1966). Overall,
play provides children with the opportunity to le@nd practice the skills necessary to
manage and control their immediate environment.

Defining play. Play is a difficult concept to define since thodeowpartake in the
activity characterize the purpose and functiorhefplay itself (Pellegrini & Smith,
1998). The behaviors that create play are divanseoften fail to have meaning outside
of the context of the play. Rubin and colleagueX8@) proposed that the purpose is only
distinguishable within the process, rather thath@outcome of the activity; that is, that
children are more concerned with the progressigulaf rather than the end results.

Though the definition of play is ambiguous, reskars have come to a consensus
on a number of the core characteristics of playd@o, 2003). First and foremost, play
must be pleasurable and enjoyable for those indolNemust be voluntary and
spontaneous with no goals imposed from the outsldes allows for flexibility and
change throughout the play process. Additionallgry requires the active engagement of
all individuals involved (Garvey, 1977; Jordan, 30Pellegrini & Smith, 1998; Rubin et
al., 1983). These characteristics are often dilifio differentiate because they are
interconnected within the process of play—the presef one ensures the presence of
another.

Throughout infancy and into late childhood, theelepment of play is evident as
the purpose and functionality transforms with agel(in et al., 1983; Vygotsky, 1966).
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Sensory motor play provides young infants withdpportunity to explore their bodies
and their immediate environments. Manipulative axploratory play supplies older
infants with the opportunity to influence and altee world around them. Functional or
pre-symbolic play emerges during the first yead @rbelieved to be the gateway into
future forms of play (Piaget, 1962). Into toddi®od, rough-and-tumble play and active
physical play allow children to develop gross matkitls while teaching them how to
engage and interact with peers. Social play cseat@tuation where children learn how
to properly socialize with others, which provideem with the opportunity to develop an
understanding of social and cultural norms (Jor@803; Vygotsky, 1966). Finally,
make-believe play develops children’s cognitivdiaibs as they create abstract thoughts
through the use of imagination and symbolism (Beuch999; Pellegrini & Smith, 1998;
Piaget, 1962; Vygotsky, 1966). As children matamd subsequent styles of play
emerge, deficits in social, cognitive, and emotialerelopment can be easily
distinguished within the context of play and pléyles (Arthur et al., 1999; Boucher,
1999; Jordan, 2003; Restall & Magill-Evans, 199dthTet al., 2006). In the present
study, play is considered the foundation of eankyia development.
Play Interactions in Children with Autism

A core feature of autism spectrum disorders (ASDRilack of varied,
spontaneous make-believe play or social imitatieg pppropriate to developmental
level” (American Psychiatric Association, 20006@). Children with ASD often
experience difficulties engaging in social interaics with peers because their ability to
communicate is impaired (Sigman, 1998). Additibnautistic children’s interests are
limited, which results in restricted play behaviarg a lack of imaginative activities
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(Kaplan & Sadock, 1991; Koegal & Mentis, 1985; Rést Magill-Evans, 1994;

Watson et al., 2003). Previous research has fquatitative differences in the play
behaviors of children with ASD and their typicatlgveloping peers (e.g., Holmes &
Willoughby, 2005; Jordan, 2003; Restal & Magill-Bga1994; Toth et al., 2006; Watson
et al., 2003; Williams et al., 1999; Williams et, &001). These differences can be
classified into three broad categories includinficits in social processesomplexity of
play, andsocial statugWhite, 2002).

Successful play typically requirescial interactionand it is common for
children with ASD to possess language delays, wbftdm result in impaired
communication and difficulties engaging with pe@gman, 1998; Toth et al., 2006;
Watson et al., 2003; Williams et al., 2001). Atiti€hildren are often rated as less
concerned with the presence of others; however uhclear whether this is due to a lack
of interest in social interactions or to their ifldp to properly interact and connect with
peers (Koegel & Mentis, 1985; Restal & Magill-Evah894). Autistic children also
demonstrate delays in social competence, spedyficabreas of shared attention,
symbolic representations of social situations, ateinding to the faces of others. These
differences have been investigated in verbal aghd fhunctioning individuals, and similar
trends have emerged (Yirmiya, Sigman, Kasari, & yri992).

Children with autism also struggle with initiatiptay with peers, which is
thought to be caused by deficits in planning artatirey to others (Lord, 1984; Williams
et al., 1999). In addition to difficulties initiag play, children with autism experience
difficulties attending to others, which this cankeat difficult for the child to recognize,
understand, and respond to a peer’s bid for atterftiord, 1984; Sigman, 1998;
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Williams et al., 1999). Although it is clear thetildren with autism experience deficits
in social competence, it is unclear whether theseits result in difficulties engaging
with peers, whether the inability to properly engagth peers results in deficits in social
competence, or whether it is a combination of {@tlolfberg, 1999).

Research has reported differences inctraplexityof play by children with
autism when compared to typically developing creid(White, 2002). These differences
are often categorized into three main areas: sptagl imaginative play, and variety of
play (Restall & Magill-Evans, 1994). Autistic ctiien are more frequently observed
engaged in parallel and solitary play (Holmes &dighby, 2005; McHale, 1983;
Watson et al., 2003). Additionally, autistic cméd have been found to demonstrate
deficits in imaginative play (Sigman, 1998; Signg&akngerer, 1984). Researchers have
speculated that differences in imaginative playtheeresult of social impairments as
well as difficulties with perspective taking (Bar@ohen, Leslie, & Firth, 1985).
Williams et al. (2001) examined differences in ftioical play in a sample of typically
developing children, autistic children, and childkgith Down syndrome. Children with
autism were at a lower level of development in @ag exhibited less diversity and
elaboration. These findings have been supporteamymber of researchers who have
found that these children typically engage in iesborate, more repetitive, and more
stereotyped play behaviors (Hughes, 1998; Willigtal., 2001).

Finally, with respect to theocial statusassociated with play behaviors, peers
often perceive the play behaviors of autistic afeitdto be different than that of their
typically developing peers. Research has showirthieaypically passive play style of
children with autism is unlikely to attract theeattion or interest of peers (Williams et
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al., 2001). This play style tends to be a routike-event rather than a playful or
spontaneous experience, and it often prevents freensengaging with the child.
Children with autism experience increased isolatioring play, which is perpetuated as
the child fails to attract playmates and is unableffectively engage with similar-aged
peers (Stahmer, 1999). The child may ultimatelyobge frustrated and lose any
motivation to connect with peers. Indeed, childnetih autism often become immersed
in a cycle of seclusion, which is perpetuated awee.

In summary, normal development centers on the ‘shaldility to engage with
peers within the context of play. However, childmith autism often lack the skills
necessary to employ age-appropriate play behawdngh makes its difficult for them to
gain the social, emotional, and cultural experisnuecessary for normal development
(Jordan & Libby, 1997). Children with autism shdifficulty with multiple dimensions
of play, including social interaction, complexignd social status. As autistic children
fail to properly engage with peers, they are furésecluded from the knowledge and
understanding of how to correctly participate inelepmentally appropriate activities
(Williams et al., 1999). Thus, there is a cleagdh®o identify the discrete behaviors that
aid in the facilitation and maintenance of playhaties for children with autism and their
play partners. As parents are children’s primday partners in early development, it is
critical to understand what behaviors are importarthe play interactions of parents of
children with autism.

Parent-Child Play

Early development occurs within the context of plaeent-child relationship

(Shonkoff & Phillips, 2000), and it is within thesarly interactions that children develop
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the initial skills necessary to effectively engagéh others. Caregivers often serve a
primary and central role in teaching and develoginigdren’s early skill sets (Bruner,
1974), and the importance of developing high quadiairly play skills for future social
development cannot be overstated. Primary skitepas are the basis of all future
development, and children may continue on the thethis initially created in early
childhood (Jordan, 2003; McCoy, 2007; Shonkoff &ligis, 2000). This notion is
typically referred to as a developmental cascadciwis the cumulative effect of the
many interactions and transactions across timengetence in one domain at one time
point influences the future development of competan newly emerging domains.
Early success fosters the development of subsequeEmipetence (Masten & Cicchetti,
2010). The development of early play competendk aparent will influence future
peer play as well as social development more byoadl|

Parent-directed play. Researchers have long debated the role of parents i
facilitating play for children with developmentakdbilities. On one side, researchers
hypothesize that parent-directed play is the mosstuctive approach in assisting play
development (Boucher, 1999; Mahoney et al., 1988)rent-directed play interactions
are generally driven by the parent’s agenda anga@tithe parent’s play goals, which are
typically focused on teaching rather than playiHgdapp, 2002). The child’s behavior in
these play settings is consistent with the parehtections or requests, even if the
behaviors conflict with the child’s wishes or godsiditionally, these children may
display submissive, overly compliant behaviors, eodtinue to play even when they
have lost interest in the play session. Childmegaged in parent-driven interactions may
be reluctant to violate the established social oodi¢heir dyad, and are therefore forced
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to comply with their parents’ requests. Over tithe, play session may either become
hectic and fast paced leaving the child distraeted unable to focus on the play
objective or it may become rigid, constraining théd and eventually forcing them to
passively submit to the parent, limiting the chsldpportunities for growth (Fogel et al.,
2002).

Researchers speculate that parent-directed playsdtie structure necessary to
guide and train the child in effective ways to klptay with peers (Boucher, 1999;
Mahoney et al., 1998); the argument being thatgligg play, the parent is teaching the
child appropriate and effective play strategiesicWiprovide them with a sense of
mastery. In turn, this is believed to intensifggdure and give the child the motivation to
engage in social play in the future. As the cl#delops the skill sets necessary to play
with peers, the likelihood of social isolation demses and the child will appear to be a
more attractive play partner. As subsequent plgripcreases, the child develops social
competence, which will transfer to future interans, thus terminating the cycle of social
isolation (Boucher, 1999).

However, research findings do not support this gt for a number of reasons.
Haring (1992) found that children with developméutiaabilities possess the skills
necessary to interact and engage successfullypgghs; however, they are unable to
generalize these skills to unfamiliar social cotdexrurthermore, Haring (1992)
speculated that social competence within play tgusi a collection of skills; rather,
social competence involves a dynamic relationskigvben the child’s behavior, their
motivation to interact with others, and the so@iaimework in which the potential
interaction takes place. Many researchers alsstiquewhether the behavior exhibited
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and developed within parent-directed interacti@actually “play” or simply a “trained
behavior” (Jordan, 2003, p. 355). Such a notiaroissistent with Fogel and colleague’s
(2002) concept of a “rigid frame”. These autharggest that parent-child play typically
evolves into stable patterns known as “frames” @feg al., 2002, p. 192). Frames are
recurring routines of coordinated activity that ¢endescribed as interaction rituals.
When frames become relatively similar and unchangwer repeated instances, they can
be described as “rigid” (p. 193). Parent-direqi&ay is likely to take on a course of
rigidity over time (Pellegrini & Smith, 1998; Stalem 1999; Watson et al., 2003;
Williams et al., 2001). Rigid frames constrainiinduals and limit opportunities for
growth. As the parent coerces the child during,pllae child takes on the role of
passively submitting and fails to creatively engagthe play. Contrarily, “creative
frames” allow the parent and the child to mutudkyelop the play session by working
through disagreements and bonding during emotioighls. Fogel and colleagues (2002)
suggest that creative frames “are the locus ofdmtélopmental change” (p. 193).
Child-directed play. On the other side of the spectrum, child-directiey 5
thought to be a more effective means of faciliggsabsequent play development. Child-
directed play occurs when the child is able to tgvéheir own play session and define
how and when they would like to proceed with evehisng play. The child has many
choices within the play session, and will also hidneeability to limit the parent’s options
or offer consequences for the choices that thenpanakes. In this context, the child is
highly assertive and is constantly expressing hiseo desires. The child will have the
opportunity to make play-related decisions, sugpgkst proposals, and elaborate on
ideas that the parent may fabricate. Additionahg, child has the ability to make self-
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assertions, which include instances when the ahdatates an unwillingness to do what
the parent wants. Overall, the child demonstratasership of the play session.

Research has indicated that child-directed plaiyides increase motivation in
autistic children, resulting in increased genesdion and maintenance of learned
behaviors (Koegel & Mentis, 1985). For examplerr3el-Opitz (1982) found that
children with autism were more likely to initiateroversation when the parent allowed
the child to have increased control in the inteoact Additionally, Dyer, Bell, and
Koegel (1983) found that when autistic childrenagegd in child-preferred activities,
higher rates of interest and involvement were olesgrresulting in an increase in
motivation to engage in future play interactio@hild-directed play is thought to
increase motivation, which increases the likelihobdubsequent play interactions with
peers.

This process may be occurring for a number of nreasdéirst, child-focused
interactions improve language development becduesehild’s attentional lead is
appropriately followed and attended to (Bruner,4;Bruner, 1981). The child will then
be given the opportunity to make the proper lingeiisonnections. Additionally,
appropriate language directives from parents irsgehild comprehension and future
language abilities (Siller & Sigman, 2008; Tomasell995). This is particularly relevant
to children with autism and their parents due wdlfficulty both have establishing and
maintaining joint attention (Sigman et al., 1986pr example, in a study of mother-child
dyads during free play, Watson (1998) found thathmis of children with autism were
more likely to direct the child’s attention awagin what the child was already attending
to. Watson (1998) speculated that this was oaugitsecause the mother found it
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difficult to track the child’s attention, which né$ed in more inappropriate comments
and directives. This is further supported by regeauggesting that children with autism
demonstrate less frequent joint attention behayinctuding gestures as a means of
directing attention, eye contact, and referentiaking (Sigman et al., 1986; Watson,
1998). By correctly following the child’s lead niguage development and
communication abilities will improve (Bruner, 1983ijler & Sigman, 2008).

Child-directed play may also be particularly im@motfor children with autism as
research suggests that children with autism are mesponsive to play overtures when
elicited in a less intrusive manner. EI-Ghoroungd &omanczyk (1999) examined the
dyadic interactions of children with autism whemaged with a parent or a sibling
during free play. While the parents were morelyike direct and control the play
interaction, the siblings were more likely to alltive autistic child to contribute to the
development of the play. This resulted in an iaseein responsive behaviors and a
highly engaged play interaction.

Finally, the play style of children with autismsha quality of passivity. This is
reflected in the routine-like manner of play ancklaf spontaneity that is commonly
observed in this population (Stahmer, 1999; Watda., 2003; Williams et al., 2001).
Parent-directed play styles promote this limitgdesof play rather than encouraging
creativity, leadership, and the execution of a cammoal (Ginsberg, 2007). In some
situations, parent-directed play may be the easiagtto engage with autistic children;
however, this creates a cycle that inevitably tssul executive functioning deficits and
delayed social competence because the child ideitmbemonstrate creativity and
leadership (Arthur et al., 1999).
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Nevertheless, research suggests that parent-dsoadfolding is most common in
parents with developmentally delayed children (Kiasigman, Mundy, & Yirmiya,
1988; Kim & Mahoney, 2004). In one study, Kim avidhoney (2004) found that
children who were deemed to be more difficult éfidihigher levels of directiveness
from parents in the form of increased orderinguesging, and regulation of the pace of
the interaction. Additionally, Kasari and colleagu(1988) found that parents of autistic
children more often utilized control strategiesneedl as physical control to hold their
children on task during play. However, it seenat ocial play is more complex than a
simple sequence of entrained behaviors, and thieat@trategies that are commonly
utilized are ineffective in the long-term.

In summary, it is necessary to aid the play develaqt of autistic children.
Previous work suggests that the most effectiveesiseappears to be allowing the child
to direct the course of the play. This approashilts in improved language development
and communication abilities, which allows for meféective engagement with peers
during play, increases in social competence, anuiowed developmental outcomes in
the future. Additionally, it seems that child-dited play increases the responsiveness
and engagement of the child, and encourages treagexent of creativity and
leadership.

While it appears that differences exist in thesatkparent versus child-directed
play in children with autism and typically develogichildren, few studies have
examined group differences in high functioning dreh with autism who did not differ
significantly in expressive or receptive languagerf the typical comparison group. The
current study will address this research gap bynaxiag differences in parent- versus
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child-directed play in children with autism and isgdly developing children who have
been matched based on gender and language Jkilt$itionally, while research has
attempted to examine the influence that parensusechild-directed play has on
engagement in children with autism (e.g., Harir@§2 Restal & Magill-Evans, 1993),
the majority of the research is theoretical andgrasided contrasting and inconclusive
results. Our study will extend the extant reseandtich has yet to examine the temporal
contingency between parent versus child-directagli phd children’s interest and
responsivity.
Parent Behaviors in the Context of Play

It is important to understand the role of parentdeveloping early play skill
patterns, as this information may help intervensitmidentify specific parent behaviors
on which to target their efforts. In the contekaatism, the importance of appropriate
caregiver responsivity cannot be understated. yElyddic interactions provide the
opportunities necessary to influence the developrksocial competence and other
skills. These opportunities must be centered erchild’s focus of attention and are
contingent on the responsiveness of the caregs/eredl as their ability to accurately and
appropriately interpret the child’s bids for atient(Bruner, 1981). Children who find it
difficult to engage in proper play behaviors, irdihg children with autism, require a
parent who is highly responsive and sensitive,\ahnd is able to activate and sustain play
while still attending to the child’s interests aatention (Kopp, 1982). In order to be
successful, these parents must be flexible in thegractions; they must be able to
appropriately alter and transform their behaviorasponse to the unique characteristics
of their child, while also being highly responsieetheir child’s needs (Elder, 1991).
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Due to the fact that children with autism inhergrkmonstrate reduced
responsiveness and a difficulty sustaining joirgaagement with social partners in
general (e.g., Adamson, Bakeman, Deckner, & Ron2€Ki9), positive parenting
strategies may be especially important for thesereim during play interactions.

Positive parenting behaviors may also have a dEptmnately large effect on children
with autism because these children may necessitlatiéional support from parents
(Laundry et al., 2006). The social limitations expnced by these children impact the
nature of the parent-child relationship; howevaccessful parents are able to overcome
these inborn restrictions and properly facilital@yp Research has capitalized on the fact
that a primary role of the caregiver is to aid ¢hédd in proper play development (Arthur
et al., 1999). In fact, early interactions with tegegiver appear to predict children’s
subsequent interactions with peers, as typicalselbping children who were more
regularly engaged with a parent in play were bettée to both understand the intentions
of peers as well as express their own intentionseratiectively (Parke, Burks, Carson,
Neville, & Boyum, 1992). Similarly, in a sample aditistic children, Meek, Robinson,
and Jahromi (2012) found that joint engagement pattents was predicative of future
social competence with peers. It may be that ssfakinteractions and play with peers
are contingent on the quality of early play intéi@ts with parents.

Research has shown that parenting behaviors hagetédom effects on children’s
future developmental outcomes (Eisenberg et a@81Rochanska, Murray, & Harlan,
2000; Smith et al., 2007; Spinrad & Stifter, 208pjnrad, Stifter, Donelan-McCall, &
Turner, 2004; Thompson, 2006). Though the symptoinasitism potentially act to
inhibit development, proper caregiving behavions caercome these processes and act
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to buffer the child against the degenerate affetthe disorder (Siller & Sigman, 2002;
2008). One of the primary parenting behaviors ihaighly predictive of future
outcomes iparental sensitivity

Parental sensitivity. The notion of parental sensitivity was first intumed in
Bowlby’s (1969) groundbreaking work on the parenmitecattachment relationship. In
this work, Bowlby (1969) suggested that the primfactor contributing to the
development of a secure attachment relationshipeisittachment figure’s sensitivity in
responding to the child’s signals. Ainsworth antleagues (1978) further extended and
refined Bowlby’'s work when they examined the sdguwi attachment and parental
behaviors within the context of the home environth{@&msworth, Blehar, Waters, &
Wall, 1978). While the construct of parental sewisy was primarily developed by
Ainsworth and colleagues (1978), this definitiors lh@en broadened over the last few
decades to incorporate the influence of the childita develop a more dynamic
definition of the construct. The current definrtiof parental sensitivity is based on a
parent’s ability to accurately perceive and intetgr child’s signals, and then adequately
and appropriately respond to them. More speclficpharental sensitivity is comprised of
a number of parenting behaviors including: accuraggading child signals and
responsiveness to such signals, displaying posafifeet, awareness of timing, diversity
and creativity in play, and demonstrating flexiyiin conflict situations (Ainsworth et
al., 1978; Biringen, Robinson, & Emde, 2000; SpihkaStifter, 2002).

A sensitive caregiver accurately reads their chiklgnals and is receptive to even
the subtlest cues that may go unseen by an outsider caregiver will immediately react
by attempting to explore the reason for the chiffempt and will attempt to sooth the
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child by appropriately attending to their needs.otder for this to occur, the verbal and
visual communication between the parent and thid amist be constant and consistent
(Ainsworth et al., 1978; Spinrad & Stifter, 2002he parent’s behavior must be highly
flexible and adapt to the changing demands ofriteraction. Additionally, the parent
must display positive affect in the form of singegenuine, and congruent interest, as
well as satisfaction, joy, and amusement in th&lchi'he parent will make comments to
the child that are affirmative and accepting asogep to hostile, prohibitive, or cynical
(Spinrad & Stifter, 2002). The parent must alseehan acute sense of timing and
rhythmicity during interactions (Ainsworth et @978). This is clearly observable when
the transition between activities is effortlesfieatthan forced or unexpected. Conflicts
within the dyad do not create long-term issuesamrdandled successfully and
efficiently (Biringen et al., 2000). Furthermorkthe interaction revolves around play,
the event is creative, diverse, and pleasurablbdtr individuals involved. Overall, a
sensitive parent-child interaction is often desadlilas having “a special, dancelike
quality,” which is often recognizable to observégingen et al., 2000, p. 258).
Parental sensitivity has been linked to a numbgositive developmental
outcomes. The most widely researched outcomensitsge parenting is a secure
attachment relationship (Ainsworth et al., 1978fditionally, sensitive parenting has
been associated with improvements in social, ematj@and regulatory outcomes
including improved emotional reactivity (e.g., Spid & Stifter, 2002); improved
emotion regulation (e.qg., Eisenberg et al., 1998ni@ad et al., 2004); reduced negative
emotions (e.g., Fish, Stifter, & Belsky, 1991);ne@sed empathy (e.g., Zhou et al., 2002);
increased social functioning and competence (Blopu et al., 2002); self-regulation
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(e.q., Kopp, 1982); effortful control (e.g., Kocls&a et al., 2000; Spinrad et al., 2007);
and increased inhibitory and attentional contrslitng in fewer behavioral problems
(e.q., Spinrad et al., 2007). Caregiver respomgigs and sensitivity to a child’s display
of emotion influences how the child learns to ret¢giland express internal states. When
mothers are responsive to changes in an infantttienral state, the child is less likely to
react negatively and more likely to utilize reguolgtbehaviors (Gable & Isabella, 1992;
Stifter & Moyer, 1991). Thus, positive parentinghbgiors result in positive child
outcomes.

Parental intrusion and control. On the opposite side of the spectrum are
parenting behaviors during play that are viewedadrolling and intrusive. These
behaviors include the use of control to restridtdwor, frequent use of prohibitions, and
negative feedback and reprimands. Additionallytealing parents will seldom allow
their children the opportunity to make their owaytelated decisions or permit
independence (Baumrind, 1966; Janssens & Dekd9&7). The combination of these
parenting behaviors during play will likely resuitparent-driven play interactions as
well as restricted play for children, which wililfégo provide the child with the
opportunity to express their independence, regultirstunted social and emotional
development (Baumrind, 1966; Janssens & Dekovi@719mith, Calkins, Kean,
Anastopoulos, & Shelton, 2004). Research hasfalsad that controlling parenting
behaviors can result in passivity, dependence aaedluction in self-assertiveness during
play. Additionally, controlling behaviors inhildihe child’s creativity and restrict
resourceful or imaginative behaviors, which careggecially detrimental during play
(Baumrind, 1966). Mothers of children with behagiqoroblems more often engage in
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adult-focused activities and display higher lexadlsontrol and domination, which are
likely to occur during play (Gardner, 1994).

In summary, the behaviors of the caregiver playta xole in the early stages of a
child’s life. Sensitive parenting behaviors areaial to the development of positive
social, emotional, and regulatory outcomes. Inpilesent study, parent behaviors were
coded as sensitive when the parent was approprigteintive, contingently responsive,
or demonstrated positive affect in reference tocthel. Parental control and intrusion
has been linked to negative outcomes for childnetuding decreased autonomy and a
lack of creativity and imagination (Baumrind, 196®igel et al., 2002; Janssens &
Dekovic, 1997). In the present study, parent beinawere coded as intrusive and
controlling when the parent over-stimulated or esentrolled the child. This included
instances of physical control and manipulationtrietgon, or rejection. The present
study will measure these behaviors in the conteatparent-child play interaction to
assess whether there are group differences befparents of typically developing and
autistic children in sensitive versus controllirghaviors, and how these parenting
behaviors are temporally linked to children’s ietgrand motivation to maintain the play
interaction.

Parent Behaviors and Autism

Although the relationship between parenting behavemd future outcomes is
well defined in typically developing populationegtsame cannot be said for children
with developmental delays such as autism. Althatughclear that parenting practices
affect child behavior as well as future developrakatitcomes, it may be that the
disorder also impacts a parent’s ability to propexecute the ideal behaviors.
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Flexibility is the key to sensitive parenting betwas for children with autism. As with
typical parent-child dyads, parents of childrenhvatitism engage their children in play
routines where the interaction is based on comnatinic that is contingent on the parent
correctly interpreting the child’s focus of attemti(Bruner, 1981; Collis, 1977). In one
study, Bakeman and Adamson (1984) found that psudrtiypically developing children
who were sensitive to their child’s interests andectly coordinated their attention to
their child’s activity in play increased the chadibility to actively participate in the
management of their own interest. Appropriate wstdeding of children’s interest is
crucial when attempting to engage with them in p&ince language and communication
impairments are a core feature of autism, theddreim do not always express their needs
in explicit ways (van ljzendoorn et al., 2007). &sesult, this may impair a parent’s
ability to correctly read and adequately responthéx children’s signals and needs
(Sigman, 1998; Toth et al., 2006; Watson et al030underscoring the importance of
highly sensitive and responsive parenting behaJmrghese dyads. In order to
appropriately respond, parents of children withsmatrequire higher levels of attunement
and more carefully organized responses. Sengitwithe child’s preferred style of
interaction within the context of play and verbaframunications, as well as following
the child’s attentional focus, is crucial to langaacquisition and the development of
control (Kopp, 1982). Caregivers who demonstrass ksensitivity attend to
inappropriate aspects of the play interaction, thedefore, respond inadequately to the
child’s focus of attention.

While previous research clearly demonstrates tagdmial sensitivity is important
to children’s healthy development, there is limiteork that has examined the
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contingency between parental sensitivity and dbébaviors within the context of a play
interaction for children with autism and their paise Sequential analysis is an analytical
technique that assesses the temporal contingemegd&e behaviors. That is, whether
one behavior increases or decreases the probatfilother behavior occurring
thereafter, within a specified amount of time (Balea & Gottman, 1997). Recently,
researchers have utilized sequential analysistermée whether parenting behaviors
are contingently associated with changes in chelgaior in typically developing
children. However, this research primarily exardirgant reactivity in distressing
contexts (i.e., Crockenberg & Leerkes, 2004; JahrBotnam, & Stifter, 2004). The
limited work on children with autism utilizing segptial analysis has focused on the
development of language and communication in timeeot of parent-child interactions
(i.e., Bainbridge Brigham, Yoder, Jarzynka, & Tap@10; Yoder, Davies, & Bishop,
1994). To address this gap as well as inform pgngmterventions aimed at instructing
parents of children with autism effective play babes, the present study will examine
whether sensitive (versus controlling) parentingawors are contingently linked to
children’s interest and investment in a play intdoms.
Parenting Stress and Autism

Stress is an individual’s emotional, behavioralj physiological response to an
unpleasant event(s) that, in general, negativdgctd the individual’'s subsequent
behavior and functioning (Crnic & Low, 2002). Umskanding stress is essential in
understanding parenting because the daily chalkeagé responsibilities associated with
the caregiving role are very demanding of individuand have the potential to influence
their behavior. Low levels of parent stress aueial to positive parent, child, and family
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outcomes. Additionally, parents’ experience witidl @valuation of stress can influence
their behaviors towards their children (Deater-Cerdk 1998).

The present study is guided by a transactionaldxaonk for children’s
development (Sameroff, 1975), which states tha@@spof the child’s behavior are
associated with specific responses from the pavdnth then prompt more complex
responses from the child that alter subsequennhpblehaviors. The challenges of raising
a child with autism can have a profound effect arepts and the larger family system.
Researchers have come to the consensus that pafehikiren with autism have
significantly elevated levels of stress when coragdo parents of typically developing
children and children with other developmental biszes (Dumas et al., 1991; Erickson
Warfield, 2005; Ornstein Davis & Carter, 2008). oligh a number of factors, including
factors inherent to the parent, play a role inléwel of stress experienced by parents,
research suggests that the primary and secondamytsgns of autism are major sources
of stress for these parents (Dumas et al., 199¢kg6m Warfield, 2005; Ornstein Davis
& Carter, 2008; Singer, Ethridge, & Aldana, 2000nTanik, Harris, & Hawkins, 2004).

Researchers have focused on the primary behaviatgiem, including deficits
in social functioning, unresponsive behaviors, gepktitive or stereotypical behaviors,
and found that these characteristics are predictiwdevated stress levels in parents
(Ornstein Davis & Carter, 2008). Additionally, teeverity of the disorder is also
predictive of increased stress in parents (Singat..e2007). In one study, Bebko,
Konstantareas, and Springer (1987) found that imaits in communication, problems
in social relations, and delayed cognitive absitresulted in the highest levels of stress
for mothers and fathers. Additionally, numerouslgts have found that the children
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who display the highest levels of unresponsivitpament-child interactions had
caregivers with elevated levels of stress (DonemBeBaker, 1993; Hastings & Johnson,
2001; Kasari & Sigman, 1997). The secondary symptof autism that result in
increased experienced stress consist of diffiemtderamental characteristics including:
increased reactivity to frustration, activity levahd consolability (e.g., Donenberg &
Baker, 1993); externalizing behavioral problemg.(d.ecavalier, Leone, & Wiltz,

2006); demonstrating delays and deficits in saghdls (e.g., Ornstein Davis & Carter,
2008); and the presence of regulatory problems, @a&Gangi, Berinbauer, Roosevelt,
Porges, & Greenspan, 2000). Additionally, it igportant to note that this relationship is
bi-directional—child characteristics influence tbgel of stress experienced by parents,
and the cumulative effects of stress for parengmineely affect child behavior (Crnic,
Gaze, & Hoffman, 2005).

Although the relationship between child charactessand parent stress is well
documented in the literature, few studies have éxaanthe effects of experienced stress
on parent mental health and well-being. Parenthidiren with autism who experience
high levels of stress are at an elevated risk femtal health disorders including
depression and anxiety (Singer, 2006; WebsteriStr& Hammond, 1988). Depression
has been associated with disrupted parent-chiatantions. Negative outcomes of
depression include fewer overall interactions, Esgingent responding to the child,
increased irritability, increased negative affectre explosive disciplinary practices, and
increased criticality (Downey & Coyne, 1990; FonettaLautenschlager, Faust, &

Graziano, 1986; Webster-Stratton & Hammond, 198&)thermore, depression has
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been indirectly related to child maladjustment andcompliance, as well as the
incidence of behavioral problems (Forehand & Brd®85; Forehand et al., 1986).

Similarly, research suggests that stress negatingdgcts parenting behaviors.
Research on typical populations has examined thesimce of parent stress on the
parent-child relationship (Crnic & Greenberg, 19@dnic & Low, 2002). It has
consistently been shown that elevated levels adrastress are associated with less
optimal parent and family functioning, less optirpalent-child interactions, and lower
child developmental competence (Crnic & Greenb#8§0). Specifically, Crnic and
Greenberg (1990) found that on days where motHeggmally developing children
reported additional stressors, they were moreylikekexhibit increased irritability with
their children. On these days, the mothers redateincrease in aggressive behavior by
their children (Crnic & Greenberg, 1990). The authsuggest that stress is inversely
related to parental satisfaction as well as pasi@amily functioning because “less
functional family units may promote conditions undanich parenting is appraised to be
a hassle” (p. 1635). These families perpetuaate parental distress and family
dysfunction, which disrupts child development.

Furthermore, Benson and Karlof (2008) examinedrifieence of stress
proliferation as a contributor to anger and depoes parents of children with ASD.
Stress proliferation describes the process of iialistressor or stressors transforming
into additional stressors, which will eventuallytexd and impact multiple aspects of an
individual’s life and result in an increase in cafédistress (Pearlin et al., 1997).
Research has demonstrated that this phenomenoate®dhild symptom severity as
well as parent anger and depression in parentsiloiren with autism (Benson, 2006;
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Benson & Karlof, 2008). This suggests that pastr@ss likely to influences the nature
of parenting behaviors. Additionally, Orsmond a&atleagues (2006) examined
expressed emotion in a sample of mothers of cmldn¢gh autism, and found that a large
portion of mothers demonstrated high levels of egped emotion (defined as excessive
hostility, criticism, and over-involvement). Moner, previous research has revealed
that high levels of expressed emotions are linkeddreased family stress as well as
more negative outcomes in vulnerable individualshsas children with autism (Hooley
& Gotlib, 2000). Additionally, in a typical sampl&/ahler and Dumas (1989) found that
parents of children who were labeled as “probledidp. 120) became less proactive and
more reactive, while relying on more punitive staes of child management when
parent stress was elevated.

While this research suggests that the symptoms@$sd with autism increase
the likelihood and intensity of parent stress, wWhexpected to negatively impact the
nature of the social interactions between the gared child resulting in more negative
outcomes for the child, no study, to our knowledges directly examined the influence
of parenting stress on parenting behaviors. Add#ily, as depression is not always
present in parents who experience stress, reseaachining the role of stress on
parenting behaviors is desperately needed. Inr ¢odmddress this issue, the current
study will examine whether the rate of sensitivedwors in a parent-child play
interaction is inversely related to parenting ftre&dditionally, because research has
demonstrated a link between child responsivity jpauent stress, and because of our
hypothesized link between parent’s stress and eztisensitivity, we will also test
whether there is a negative contingency betwedd anhresponsivity and sensitive
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parent behaviors. That is, due to the stress ededavith having an unresponsive child,
are the unresponsive behaviors of children in g péssion significantly less likely to be

followed by sensitive behaviors on the part of pheent?
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The Current Study

The proposed study aims to extend the current sfdtee field in a number of
ways. The first goal of the present study is tame whether parent-directed or child-
directed play is temporally linked to children’serest and investment in play. The
second goal is to expand understanding of the ibgfgzarental sensitivity versus
control in facilitating the interest and investmehthildren with autism when engaged
in play; such information can inform parenting gotaly-based interventions. The third
goal of the study is to examine whether parents sdwoe high in parenting stress show
more or less sensitive behaviors than those whaotleeport high levels of parenting
stress. Following this goal, the aim was to underd whether children’s unresponsive
behaviors, which have been shown in previous rebkdarsignificantly predict parenting
stress, are less likely to be linked to subseqgsensitive parenting behaviors.
Hypotheses

The following hypotheses were tested in the presenty. Variable names are
reported within parenthesis to elucidate the peestady variable(s) tested as part of each
hypothesis.

Hypothesis 1. Observed child behaviorsThere will be differences in child
behaviors based on developmental grodgpothesis 1atates thathildren with autism

will display lower levels of responsivityntensity of responsive child behaviptean

typically developing children. This hypothesis asistent with the current
understanding that a core feature of autism imarease in the presence of unresponsive
behaviors (Donenberg & Baker, 1993)ypothesis listates that there will be a lower

proportion of intervals with child-directed plagroportion of child-directed plgyin
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children with autism. This hypothesis is consisteith research that has found that it is
parents of children with autism, and not the cleifdthemselves, who are more likely to
organize and regulate the pace of interactions (KimMahoney, 2004), and to utilize
control strategies when attempting to engage ttreidren (Kasari et al., 1988).
Hypothesis 2: Observed parent behaviorsThere will be differences in parent
behaviors as a function of diagnostic group. Mgpecifically,Hypothesis 2atates that
due to difficulties interpreting the cues of chddrwith autism, parents of children with
autism will, on average, display fewer behavioasliionally regarded as “sensitive

parenting behaviors'diration of parental sensitivifyacross the entire play interaction

than parents of typically developing childreypothesis 2Istates that parents of
children with autism will, on average, display margusive and controlling behaviors

(duration of parental control/intrusigrthan parents of typically developing children.

Finally, Hypothesis 2states that parents of typically developing cleifdwill exhibit

more intense (higher levels of) sensitive parentielgaviorsigtensity of sensitive

parental behaviorswhile the parents of autistic children will exhibigher levels of

intense controlling/intrusive behaviors. Thesedtlipses are consistent with a
theoretical viewpoint that suggests that the desfici the social behaviors of children
with autism limit parents’ ability to decipher thehildren’s signals because they are not
expressed in an explicit manner (van ljzendooral.e2007), and that these children are
more likely to display dysregulated or disruptivehhviors that may require parents to
provide external control (Kasari et al., 1988; KinMahoney, 2004).

Hypothesis 3:Impact of parenting stress on parent-child interacion.
Hypothesis 3 focuses on the impact of parentirggston aspects of the parent-child
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interaction. All stress-related hypotheses wiltdgted using the Parent Stress Index
(PSl)total stressscore as well as the three PSI subscale®ntal distressparent-child-
dysfunctional interactionand difficult child. Hypothesis 3atates that parents of
children with autisnwill experience elevated levels of streBS[j compared to parents

in the typically developing group. This is conergtwith the current knowledge that
parents of children with autism experience higlegels of stress than parents of typically
developing children and children with other devehgmtal disabilities (Erickson

Warfield, 2005; Tomanik et al., 2004)lypothesis 3lstates thaparents who have high
levels of stressHSI) will be less sensitive and more controlling/irsime during the

parent-child play interactiord(ration of parent sensitivitguration of parental

control/intrusion intensity of sensitive parental behaviprg his is consistent with a

meta-analysis by Singer and colleagues (2007)ressstelated depression that found
that mothers of children with disabilities, boththwand without depression were less
responsive to, and exhibited more negative affettt, their children. This hypothesis is
also consistent with work by Benson and Karlof @00vho found elevated levels of
anger and depression in mothers of child with autass well as work by Orsmond and
colleagues (2006), which demonstrated increasetditypxriticism and over-
involvement in parents of children with autistdypothesis 3states that, on average,

children who are less responsive during plate@sity of responsive child behavipvsill

have parents who experience elevated levels dfss&)). This is consistent with
research by Kasari and Sigman (1997), who founddi&ren who were unresponsive
during interactions with experimenters had caregiveho reported the highest levels of
parenting stress. This hypothesis is also suppdgddonenberg and Baker’s (1993)
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finding that reduced child responsiveness was ptigdiof increased stress in parents,
and by the work of Ornstein Davis and Carter (20@8)ich suggests the most consistent
predictor of parent stress for mothers and fathes deficits in social skills.

Hypothesis 4. Associations between parent and chilodehaviors. Hypothesis

4astates that on average, more sensitive parentimgvies (uration of parent

sensitivity intensity of sensitive parental behavipvall be associated with more child

responsivenessfensity of responsive child behaviprélypothesis 4lstates that

parental sensitivity will be associated with chaldected play. This hypothesis is based
on research that suggests that highly sensitivenpaiattend to appropriate aspects of the
child’s play, resulting in increased mutual engagetriBakeman & Adamson, 1984;
Kopp, 1982).Hypothesis 4states that sensitive parenting behaviorefsity of

sensitive parental behavigrwill be associated with higher levels of childarest and

investmentiftensity of child interest/investmentThis hypothesis is based on research

that has shown that controlling parenting behavigpgcally marginalize the child’s role
in play, specifically for children with autism wtage less likely to make their interests
explicit (Kasari et al., 1988; Restal & Magill-Ev@rl993). Parents who are highly
sensitive are more likely to synchronize their hebis to the child’s than parents who
are not sensitive, resulting in play that is mdosely coordinated to the activity that the
child is currently demonstrating interest in (Baleen& Adamson, 1984; Kopp, 1982).
Hypothesis 4dtates that for each of the aforementioned agsmsa the autism group
will demonstrate stronger associations than the#yly developing group. It is expected
that these associations will be stronger in childsgth autism because of the passive
nature of their play stylé&Stahmer, 1999; Watson et al., 2003; Williams et24101)
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Due to the fact that the play activities exhibibgdautistic children are more likely to be
marginalized by their play partners, these childrety be forced to engage in play that
does not interest them. Thus, positive parentgttpliiors that are sensitive to the child’s
interests may have a more influential affect oidchn with autism because their
interests may be more fleeting and they typicafigndnstrate reduced responsiveness
and engagement with social partners. Children aitiism may require a level of
support from their parents to maintain high lexalsmterest and responsivity that is not
required of typically developing children (Laundetyal., 2006). Consequently, the
association between responsiveness and intereshobde as parent-dependent for
typically developing children because these childray be better skilled at maintaining
their own interest, and therefore their behavioay ime less contingent on the parent’s
behavior.

Hypothesis 5: Parent-child temporal contingenciesThere will be a significant
temporal contingency between discrete parent bersmand child behaviorddypothesis
5a states that sensitive parenting behaviors wiltda&ingently associated with an
increase or maintenance of child interest and tnvest during play. This hypothesis is
consistent with research that suggests that pandrdsare sensitive to their child’s
interests, who correctly coordinate their attentotheir child’s activity, and who focus
on improving their child’s ability to effectivelyngage in play are more likely to increase
the child’s interest and investment in what they @oing (Bakeman & Adamson, 1984;
Koegel & Mentis, 1985) Hypothesis Sistates that parental sensitivity will be
contingently linked to child-directed playrhis hypothesis is consistent with research
that suggests that parents who demonstrate setysttiving play interactions with their
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children are likely to coordinate their attentiortheir child’s activity Bakeman &
Adamson, 1984 Hypothesis 5etates that child-directed play will be contindgnt
associated with an increase or maintenance of oftdgdest and investment. This
hypothesis is consistent with research suggestiatgchildren who have the ability to
take a more active role in play development dispigper levels interest in play
(Bakeman & Adamson, 1984). Finallypothesis 5dtates that child unresponsive
behaviors will be significantly less likely to bergingently linked to parent sensitivity.
This hypothesis is consistent with research thatdemonstrated a link between
unresponsive child behaviors and parent stresss(€imDavis & Carter, 2008), and with

our assertion that parents’ stress will be linkeedetduced sensitivity.
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Method

Participants

Children. Fifty-two children were initially recruited to paipate in the study
(twenty-five in the autism group and twenty-sevethie typically developing group).
Children with autism were required to have hadrmadl diagnosis of autism, which was
confirmed prior to data collection using the Autinagnostic Interview-Revised (ADI-
R; Lord, Rutter, & Le Couteur, 1994). The childseith autism were considered high
functioning with respect to language age, measwrddthe preschool language scale,
fourth edition (PLS-4; Zimmerman, Steiner, & Po8602), and mental age, measured
with the Differential Abilities Scales-Il (DAS-1Elliot, 2007). One child was excluded
from the study because he did not meet diagnosteria for autism. Two children were
excluded from the study because their cognitivelanguage performance was
significantly delayed, and they were not functi@nat a level consistent with the
remainder of the sample. Additionally, two childra the autism group and seven
children in the typically developing group were lexted from analyses because they
could not be matched based on gender and langgage a

The final sample consisted of twenty high-functi@pautistic children and
twenty typically developing children matched on demnand language age. Children
with autism had a mean chronological age of 58.8&ths SD= 11.50), and the
typically developing children had a mean chronatagage of 50.20 monthSD=
11.12). No significant differences were found betw the matched groups in mental
age, receptive language, or expressive languagel@ae 2 for descriptive statistics on
all developmental data).
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Parents. The demographic information available for parentdudes ethnicity,
parent age, family income, and parent educatioal leVhirty-six mothers and four
fathers participated in the study. 77.5% of thehas were White, 10.0% were
Hispanic/Latino, and 7.5% were of Asian origin.®2.of the fathers were White, 7.5%
were of Asian origin, 2.5% were Hispanic/Latinodd@n0% were biracial or other. The
mean age of mothers was 35.85 ye8iB3%€ 4.57), and the mean age of fathers was 37.18
years ED=5.60). 97.5% of the parents were married an#hz&d never been married.
Parental self-report of income indicated that 25%amilies made less than $60,000 a
year, 35% made between $60,000 and $100,000 a3@%rmade over $100,000, and
10% chose not to report income. Concerning makechacation, 5% of mothers had a
high school diploma, 8% completed a 2-year degte® completed a 4-year degree,
29% obtained a master’s degree, and 13% obtaidedtaral degree. With respect to
paternal educatiorh% of fathers had a high school diploma, 11% comglet@-year
degree, 37% completed a 4-year degree, 37% obtaineaster’'s degree, and 10%

obtained a doctoral degree. A variable knowmgsractive parent educatiomwas created

and examined as a potential demographic covarigtes variable reflects the education
level of the parent who engaged in the free plagisa with the child.
Procedure

Children with autism were recruited through a resewenter for families of
children with autism in Phoenix, Arizona (Southwastism Research and Resource
Center; SARRC), and typically developing childreaere/recruited through Arizona State
University preschools. The study took place oterdourse of two visits to either the
resource center or the university. During the fisit, children participated in two
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developmental assessments (DAS-II, PLS-4), anchpaoempleted the ADI-R.
Approximately two weeks following the initial visithildren and their parents
participated in a number of lab activities, whictded in a free play session. While the
children were engaged in the lab activities, par@tied out the Parenting Stress Index-
Short Form (PSI-SF; Abidin, 1995). Prior to thediplay session, the parent and the
child were given a basket of toys and were inséditd play with whatever toys they
wanted. The basket of toys included two baby daldishware set, two toy racecars,
two puzzles, a doctor set, and a family of miniatdolls. The dyad was then left alone
for approximately five minutes. Following the frplay session, parents were instructed
to have the child clean up the toys. Only behavibat occurred in the free play session
(prior to clean-up) were included in the presentgt
Measures

Autism Diagnostic Interview, Revised (ADI-R). The Autism Diagnostic
Interview, Revised is a comprehensive interview thatilized to assess individuals who
are suspected of having autism or other autismtispedalisorders (Lord et al., 1994).
The ADI-R is composed of ninety-three items thatleate three functional domains:
language and communication, reciprocal social auons, and restricted, repetitive, and
stereotyped behaviors and interests. The ADI-Roeas proven to be highly effective in
diagnosing autism as well as distinguishing aufissm other developmental disorders.
Additionally, it has been utilized extensively wabalide resulting in high reliability and
validity in its results. The ADI-R took approxinedy two-hours to complete and was

administered to parents by a trained interviewer.
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Differential Abilities Scales-1l (DAS-II). The Differential Ability Scales-Second
Edition is a comprehensive assessment tool useltéon an in-depth understanding of a
child’s cognitive abilities for learning as well teir capacity for intervention (Elliot,
2007). The DAS-II measures the following domaiweybal and nonverbal reasoning,
spatial abilities, working memory, processing speeul school readiness. Additionally,
it is a reliable and valid measure for childrenhndevelopmental disabilities. The
measure yields a General Conceptual Ability (GC&9re from which a mental age score
was derived for each child. The DAS-Il was adnteried to each child individually by a
trained interviewer.

Preschool Language Scale, Fourth Edition (PLS-4)The Preschool Language
Scale, Fourth Edition is an instrument that iszéd to assess language skills in children
from birth to six years and eleven months of age(Zerman et al., 2002). The PLS-4
identifies comprehension and expressive languaije ak well as change in language
over time. The PLS-4 measures preverbal behasgiwtssarious linguistic skills
including semantics, morphology, syntax, integetanguage skills, and preliteracy
skills. Extensive research has shown that ithghly reliable and valid measure for
children with developmental disabilities. Childieexpressive and receptive language
age were derived from the measure. The assessvasradministered to each child by a
trained interviewer.

Parenting Stress Index-Short Form (PSI-SF)The Parenting Stress Index-Short
Form is designed to identify parent and family eleéeristics that fail to promote healthy
development and functioning in children as youngras-month of age (Abidin, 1995).
The PSI-SF is a self-report questionnaire compos$¢uirty-six Likert-type items that

48



assessotal stresqi.e., the overall amount of parenting stress)yvel as three subscales:
parental distresgi.e., a damaged sense of competence as a patank of social
support, depression, role-restriction, and conflith spouse)parent-child dysfunctional
interaction(i.e., the child’s failure to meet the parent’pegtations and a lack of
reinforcing interactions with the child), addficult child (i.e., characteristics of the child
that make them easy or difficult to manage). TB&®F is a valid measure that takes
approximately ten-minutes for parents to compl8tmres at or above the ninetieth
percentile indicate that the parent is experiencimgcal levels of stress.

Test-retest reliability of the PSI-SF has beemtbto be as high as 0.84 for total
stress, 0.85 for parental distress, 0.68 for packid dysfunctional interaction, and 0.78
for the difficult child subscale. Additionally,t@rnal reliability alpha for total stress has
been reported at 0.91, 0.87 for parental dist@8§¢), for parent-child dysfunctional
interaction, and 0.85 for the difficult child sulbse (Abidin, 1995). Internal reliability
for the present study will be assessed.

Parent-child interaction. Children and their parents were observed and
videotaped for up to seven-minutes during a freg pession prior to being instructed to
clean up. An effort was made to keep both thergared the child in full view of the
camcorder throughout the entire procedure. Vides fvere subsequently saved to DVD
files and coded independently for parent and chaldables. Parent and child behaviors
were coded in ten-second intervals for a totalpofaiforty-two intervals. During
intervals where two distinct behaviors occurree, phredominant behavior was coded.

Coded parent behaviors. The parent’s behavior was coded from the free play
parent-child interaction. Parents were rated eav@n-point Likert-type scale ranging
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from (1) high control/intrusionto (7) high sensitivityevery ten seconds.
Control/intrusionincluded instancewhen parents over-stimulated or over-controlled the
child. This included instances when the parensmaly manipulated or restricted the
child’s movements, gave unnecessary commands Wwidroaxplanation, prevented play
with specific toys, or completely rejected the dtslbids for attention.Sensitivitywas
based on observations of parenting behaviors wthere was evidence that the parent
was very aware of the child, was appropriatelyraitte, and was contingently responsive
to his/her interests and affect while displaying@diming. Additionally, the parents’
observed tone and affect were taken into accourtvalssigning the score. This scale
was adapted from the parenting portion of the Eomatii Availability Scales, Third
Edition developed by Biringen and colleagues (20@Bjch examines the intrusive,
controlling, and sensitivity behaviors of parentdwm play interactions as well as the
Functional Emotional Assessment Scale created bgridpan, DeGangi, and Wieder
(2001).

A score of 1 was given if there was evidence ofeswe levels of
control/intrusion, a score of 2 if there were madeilevels of control/intrusion, a score
of 3 if low levels of control/intrusion were obsen; a score of 4 was given if there were
no observed sensitive of controlling/intrusive babes, a score of 5 if low levels of
sensitivity were observed, a score of 6 if thereewaoderate levels of sensitivity, and a
score of 7 if extreme levels of sensitivity weresetved. Two independent coders were
trained until appropriate agreement (Cohen’s kappa5) was achieved. Ten percent of
all observations were coded to assess coder diidibility, and the mean interrater
reliability for parental behaviors was 0.88 (Colskappa).
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Parent variables used in analyses. The following variables will be used in study
analyses to reflect parent behavior. Data inatg form (i.e., temporal, interval-by-
interval data) will be used to conduct contingeanglyses. In addition, summary
variables will be created to reflect overall levefgarent behavior across the entire play

session. Specifically, thaturation of parental sensitivityill reflect a count of all

instances of sensitive parenting behaviors (saofr&s 6, or 7) divided by the total
number of intervals coded across the play sessiotinét parent, and trduration of

parental control/intrusiorwill reflect a count of all instances of intrusigarenting

behaviors (scores of 1, 2, or 3) divided by tatétivals codedA high score on the
duration of parental sensitivityill reflect a parent who is consistently sengtiwhile a
low score will be indicative of a parent who isalgrsensitive. Likewise, a high score on
theduration of parental control/intrusiowill signify a parent who is consistently
intrusive and controlling, while a low score wik la sign of a parent who is rarely

controlling or intrusive. Thentensity of sensitive parental behavievsl reflect the sum

of each parenting score divided by the total nunabéntervals coded. A high score on
theintensity of sensitive parental behavievsl be indicative of a parent who engages in
high levels of sensitivity, while a low score wiiflect high levels of intrusive and
controlling behaviors.

Coded child behaviors. Several dimensions of child behaviors were codethdu
the free-play interaction. With respectdld interest/investment in play, the overall
level of the child’s interest and investment inypleas coded from the free play parent-
child interaction. Children were rated on a fivar Likert-type scale ranging from (1)
high disinteresto (5) high interest/investmemivery ten secondddigh disintereswas
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evident when the child displayed a lack of liveisend involvement, actively resisted
parents’ bids, or seemed indifferent or unconcerméidh interest/investmentas
apparent when the child exhibited instructive, cike, or initiative behaviors,
elaborations, or amusement. This scale was ad&oteda coding system developed by
Baldwin and Ward (1973) known as Interactional Lisange, which is used to describe
the interaction patterns of a parent-child dyad.

A score of 1 was given if the child displayed erteedisinterest, a score of 2 if
there were low to moderate levels of disinteresgae of 3 if there were no observable
indicators of interest or disinterest, a score dfthere were low to moderate levels of
interest and investment, and a score of 5 if exg¢révels of interest and investment were
observed. Two independent coders were trainetlacdeptable agreement (Cohen’s
kappa > 0.75) was achieved. Ten percent of akmasions were coded to assess coder
drift reliability, and the mean interrater reliatyilfor child interest and investment in play
was 0.84 (Cohen’s kappa).

With respect tachild responsivity, the child’s level of responsivity was coded
from the free play parent-child interaction. Chéid were rated on a three-point Likert-
type scale ranging from (hjghly unresponsivi (3) highly responsivevery ten
seconds.Highly unresponsiveehaviors were evident when the child completetprgd
the parent or failed to acknowledge the parentls lor directivesHighly responsive
behaviors were apparent when the child immediateknowledged and responded to the
parent’s bids or directives.

A score of 0 was given if there was nothing for ¢hdd to respond to, a score of
1 was given if the child was highly unresponsivecare of 2 was given if the child
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displayed low to moderate levels of responsiveraasd,a score of 3 was given if the
child was highly responsive. Two independent codene trained until acceptable
agreement (Cohen’s kappa > 0.75) was achieved.p&eent of all observations were
coded to assess coder drift reliability, and thamiaterrater reliability for child interest
and investment in play was 0.91 (Cohen’s kappa).

Finally, parent versus child-directed interactionswere coded from the free play
parent-child interaction. The dyad was rated éoua-point Likert-type scale ranging
from (1) completely parent-directed interactiom (4) completely child-directed
interaction. Completely parent-directed interacsavere evident when the parent chose
the course and direction of the play without in@ogting the child’s ideasCompletely
child-directed interactionsvere apparent when the child chose the directiahcanrse
of play without incorporating any of the parentieas.

A score of 1 is given if the play interaction iswgaletely parent-directed, a score
of 2 is given if the play interaction is mutuallyretted and the parent and child are
balanced in creativity and direction, a score of given if it is a child-directed
interaction, but the parent is able to contributd alaborate on the play within the
parameters that the child has set, and a scoresajiden if the play is completely child-
directed. Two independent coders were trained aoteptable agreement (Cohen’s
kappa > 0.75) was achieved. Ten percent of akmagions were coded to assess coder
drift reliability, and the mean interrater reliatyilfor child interest and investment in play
was 0.97 (Cohen’s kappa).

Child variables used in analyses. The following variables will be used in study
analyses to reflect child behavior. Data in its farm (i.e., temporal interval-by-interval
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data) will be used to conduct contingency analygedditionally, summary variables will
be created to reflect overall levels of child bebaacross the entire play session. The

intensity of child interest/investmenill reflect the mean level of children’s

interest/investment. This variable will be compubgdsumming all of the
interest/investment scores and dividing by thel tatanber of intervals coded. A high
score on thentensity of child interest/investmenitll be indicative of a child who
displays high levels of interest and investment)evé low score will be a sign of low

levels of interest and investment. Additionallye intensity of responsive child

behaviorswill reflect the mean level of children’s responsi. This variable will be
computed by summing all of the child responsivitgres and dividing by the total
number of intervals coded. A high score onitttensity of responsive child behaviors
will reveal a child who displays high levels of pesisive behaviors, while a low score
will be indicative of a child who displays low ldgeof responsiveness. Finally, the

proportion of child-directed plawill reflect a count of all instances where thdath

directed the play session (scores of 2 or 3) diviokethe total number of intervals coded
across the play session for the child. A high scoréheproportion of child-directed play
will be indicative of a dyad that is primarily dated by the child, while a low score will

be a sign of a dyad that is most frequently dicktte the parent.
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Results

Prior to completing the proposed analyses, diagnasalyses were conducted to
examine whether there were violations to normdlig/, skewness) in any of the study
variables’ distributions. In order to test formigcant skew, the standard error of
skewness was calculated using the formi{&n). A standard error of .39 was found,
thus any variable with a skewness statistic overstandard errors (.78) was considered
significantly skewed.Duration of parental sensitivityntensity of child
interest/investmenintensity of responsive child behavipandproportion of child-
directed playwere identified as negatively skewed variables|enduration of parental
control/intrusionwas identified as positively skewed.

As recommended by Tabachnick and Fidell (2001yjuaie root transformation
was initially utilized in an attempt to normalizeetdistribution of each variable. This
transformation was effective in eliminating the itiwe skew for theduration of parental
control/intrusion For the negatively skewed variables, reflecti@swsed prior to
performing any transformations (Tabachnick & Fid2001). Scores were subtracted
from the constant so that each variable with a tnagggkew was positively skewed. After
this, a log transformation was used on all of tegatively skewed variables. The log
transformation was effective in normalizidgration of parental sensitivifyntensity of
child interest/investmenintensity of responsive child behavipasdproportion of child-
directed play

Tabachnick and Fidell (2001) recommend that transédions made to variables
to normalize skew must hatal to the analyses as these procedures alter réisuitiag
the interpretability of the findings. Consideritigs, all study analyses were conducted
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using both the original variables as well as thaetformed variables in order to
determine the necessity of the transformation mhoes. No differences emerged in the
significance levels of any of the study findingehus, in order to preserve the
interpretability of results, subsequent findings eported on the original variables rather
than the transformed variables.

Following the initial diagnostic analyses, potehtiavariates among the
developmental functioning variables were identifiigdconducting bivariate correlations
between all study variables and developmental sqonental age, expressive language,
and receptive language). Mental age, receptivgudage age, and expressive language
age all emerged as significantly relateantensity of child interest and investmé¢rg
ranged from .33 to .39, gtk < .05). Additionally, expressive language ags wa
significantly correlated with several parentingightes including theluration of
parental control/intrusior(r = -.37,p < .05) andntensity of sensitive parenting
behaviorgr = .43,p < .05). Finally, expressive language age wasralsted to PSI
parent-child dysfunctional interaction=£ -.30,p < .05). Because expressive language
age emerged as the developmental variable thameasconsistently related to several
study variables, and given the high intercorrefsiamong the three developmental
variables (s ranged from .71 to .91, @ < .001), expressive language age was utilized
as the covariate in all subsequent analyses.

Additionally, we explored demographic variabless@fcally parent education
and family income, to identify potential covariatéBhese analyses revealed a number of
significant correlations. Household income was isicgmtly related tantensity of
responsive child behavio(s = .50,p = .003). Additionally, parent education emerged as
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related to a number of PSI variables including p&8ent-child dysfunctional interaction
(r =-.44,p = .005), PSI difficult childr(= -.46,p = .004), and PSI total stregs«-.50,p
=.002). As a result of these analyses, housahotiime was used as a covariate in all
analyses pertaining tatensity of responsive child behavi@sd parent education was
utilized as a covariate for all analyses utilizP§l variables.
Hypothesis 1. Observed Child Behaviors

To assess whether children with autism displayeeitdevels of responsivity
than typically developing children, an ANCOVA wamducted withntensity of
responsive child behavioes the dependent variable, diagnostic group alsdtveeen
groups factor (autism, typical), and expressivgleage age and household income as the
covariates. For these and all mean differenceyaas) Cohen’d effect sizes were
calculated (Group 1 Mean — Group 2 Mean/pooled S&xcording to Rosenthal,
Rosnow, and Rubin (2000), the conventions for ¢dee magnitude are:= .2 (small
effect);d = .5 (medium effect); and = .8 (large effect). In accordance with the
hypothesized group difference, the results revealsignificant difference in child
responsivity by groug; (1, 30)=5.03, p = .006, Cohentseffect size = .32. More
specifically, on average, children in the typicalgveloping group demonstrated higher
responsivity 1 = 2.36,SD=.39) than the children with autisiul = 2.21,SD = .52)
while controlling for expressive language age aodsehold income. See Table 3 for
descriptive statistics and group differences fochild study variables.

To assess whether there was a lower proportiohitif-directed play in children
with autism, an ANCOVA was conducted whoportion of child-directed plags the
dependent variable, diagnostic group as the betgemips factor (autism, typical) and
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expressive language age as a covariate. Forrhlgsas, both forms of child-directed
play were considered, that is, mutually-directeaygl.e., the parent and the child are
balanced in developing play) and completely chilgated play (i.e., the child single-
handedly develops and defines the play while tliermas able to contribute within the
parameters that the child has set). The result®©dstrated that there were significant
group differences iproportion of child-directed playF (1, 36) = 4.36p < .05, Cohen’s
d effect size = .82. More specifically, the typigatleveloping group engaged in child-
directed play for a greater proportion of tinhé £ .88,SD=.15) than did children with
autism M =.75,SD=.17). In order to further explore this differeneve also examined
group differences in the individual types of plagt constituted child-directed play. The
results demonstrated that typically developingdreih engaged in completely child-
directed play i = .79,SD = .18) for significantly greater proportions ahe than
children with autismF (1, 36) = 7.84p = .001, Cohen’sl effect size = 1.25M = .55,
SD=.20). However, there were no significant groujedences in mutually directed
play, F (1, 36)= 2.70,p = .08, Cohen’'s effect size = .73.
Hypothesis 2: Observed Parent Behaviors

To assess whethparents of children with autism displayed fewerssiare
parenting behaviors on average across the engigeipteraction than parents of typically
developing children, an ANCOVA was conducted vdtiration of parental sensitivitgs
the dependent variable, diagnostic group as a leetgeups factor (autism, typical), and
expressive language age as a covariate. Fornhlgsss, all levels of sensitive parenting
behaviors were considered (i.e., a score of 5t 8).dn accordance with the
hypothesized group difference, the results revealgsignificant difference in sensitive
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parenting behaviors by group,(1, 37) = 4.15p = .02,Cohen’sd effect size = 1.12yith

the parents in the typically developing grdiyp= .85,SD= .16) engaging in more
sensitive parenting behaviors over the courseettttire play session than the parents in
the autistic groupM = .64,SD = .22). See Table 4 for descriptive statistiod group
differences for all parent study variables.

To assess whether parents of children with autispialyed more intrusive and
controlling behaviors than parents of typically deping children, an ANCOVA was
conducted with duration gfarental intrusive/controlling behavioess the dependent
variable, diagnostic groups as a between grouperféautism, typical), and expressive
language age as a covariate. For this analysievalls of intrusive/controlling parenting
behaviors were considered (i.e., a score of 1t 3).dn accordance with the
hypothesized group difference, the results revealeighly significant difference in
intrusive/controlling parenting behaviors by grobkgl, 37)= 7.77,p = .002 Cohen’'sd
effect size = .89with the parents in the typically developiggpup M = .11,SD=.14)
engaging in less intrusive/controlling parentingpéaors over the course of the entire
play session than the parents in the autistic g(bup .26,SD=.19).

Finally, to assess whether parents of typicallyatligving children exhibit more
intense (higher levels of) sensitive parenting bedra than the parents of autistic
children, an ANCOVA was conducted withténsity of sensitive parental behavias
the dependent variable, diagnostic group as a leetgemups factor (autism, typical), and
expressive language age as a covariate. Conswgthrthe hypothesized group
difference the results revealed a significant difference temsity of sensitive parenting
behaviors by groug; (1, 36)= 10.32,p < .001, Cohen’sdl effect size = 1.03, with the
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parents in the typically developing groug € 5.25,SD = .67) engaging in more intense
sensitive parenting behaviors over the courseeéttttire play session than the parents in
the autistic groupM = 4.55,SD = .68).

Hypothesis 3:Impact of Parenting Stress on Parent-Child Interacion

To assess whether parents of children with autigmerenced higher levels of
stress compared to parents in the typically dewetpgroup, an ANCOVA was
conducted with the PSI total stress as the depeéndeiable, diagnostic group as the
between groups factor (autism, typical), and exqvesanguage age and parent
education as the covariates. Consistent with tipetesized group difference, the results
revealed a significant difference in parent sttgsgroup,F (1, 31) = 6.66p = .001,
Cohen’sd effect size = 1.33, with the parents in the typycdkeveloping groupM =
68.39,SD = 15.31) displaying lower levels of stress thampharents in the autistic group
(M = 90.44,SD= 17.87).

To assess whethearents who reported high levels of stress wa® densitive
and more controlling/intrusive during the parentiecplay interactionpivariate partial
correlations were conducted utilizidgration of parent sensitivitgluration of parent
control/intrusion intensity of sensitive parental behavioasid the PSI total stress
controlling for children’s expressive language agd parent educatiorContrary to the
hypothesized relations, no significant associatiorerged betweeturation of parental
sensitivityand PSI total stress € -.151,p = .43),between duration of parental
control/intrusionand PSI total stress £ .097,p = .61) or betweemtensity of sensitive

parental behaviorand PSI total stress € -.203,p = .28). See Table 5 for correlations
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among all study variables for the entire sampfeaddition, Table 6 presents correlations
among all study variables within the autism anddgbgroups.

To assess whether, on average, children who aedsponsive during play have
parents who experience higher levels of stigissyriate partial correlations were
conducted omntensity of child responsive behavi@aisd PSI total stress controlling for
children’s expressive language age, parent edugatial household incom€ontrary to
the hypothesized associatiamtensity of responsive child behaviavas not significantly
related to the PSI total stress=(-.246,p = .208). In order to further explore this
association, we also examined the association leetiagh child responsivity (i.e.,
proportion of intervals in which the child was cddeith a score of 3) and all PSI
variables. A marginal negative association emelgtadieen the proportion bfgh child
responsivity and PSI difficult child & -.378,p = .078), meaning that parents who
reported that they perceive their children as tgSgult have children who displayed
morehigh responsive behavior. Additionally, we examineel bletweerow child
responsivity (i.e., proportion of intervals in whithe child was coded with a score of 1)
and all PSI variables, and a number of associatomerged. Specifically, the results
revealed a marginal correlation between low chesbonsivity and PSI total stress<
.360,p = .06), indicating that parents who reported higbtal stress had children who
displayed low levels of child responsivity for aegter proportion of time. Further, PSI
difficult child was strongly associated with lowilchresponsivity ( = .488,p = .008),
meaning that children who displayed low levelstofccresponsivity for a greater

proportion of time had parents who perceived themare difficult.
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Hypothesis 4. Associations Between Parent and ChilBehaviors

Analyses were next conducted at the group levek&onine associations between
parent and child behavior. For each hypothesizsda@ation, we first explored bivariate
partial correlations, controlling for necessary @gates. Because we hypothesized that
these associations would be stronger for pareid-diyads in the autism group
(Hypothesis 4] we also assessed whether the strength of tleeiaen varied by group
using regression analyses with tests of each Vatigioup interaction. None of the
interaction terms were found to be significanth&ty < .05 level, indicating that the
strength of the associations were not significaditferent between the two groups (i.e.,
diagnostic group did not operate as a moderattresfe associations).

To assess whether, on average, more sensitivetpay ®&ehaviors were
associated with more child responsiveness, bivapattial correlations were conducted,
utilizing duration of parental sensitivity, intensity of skine parental behaviorsand
intensity of responsive child behaviaentrolling for child’s expressive language and
household incomeContrary to the hypothesized relations, a signifiGgssociation did
not emerge betweeaduration of parental sensitivitgndintensity of responsive child
behaviors(r =.171,p = .35) or betweemtensity of sensitive parental behaviarsd
intensity of responsive child behavidrs= .059,p = .748). In order to further explore
this association, we also examined the correldigtwveerhigh child responsivity (coded
score of 3) anduration of parental sensitivifyand a marginal association emerged (
.312,p =.082). This demonstrates that children wholdiggd morehigh levels of

responsivity had parents who engaged in more pasgrsitivity. Further tests of
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moderation revealed no significant grodptation of parental sensitivityiteractions in
predicating thentensity of responsive child behaviors

To assess whether parental sensitivity was pokjtagsociated with child-
directed play, bivariate partial correlations weoaducted, utilizingluration of parental
sensitivity intensity of sensitive parental behavioasdproportion of child-directed play
controlling for child’s expressive language. Catent with the hypothesized relation,
duration of parental sensitivitywas significantly related tproportion of child-directed
play (r =.625,p <.001). Additionallyjntensity of sensitive parental behaviavas
significantly related t@roportion of child-directed plagr = .684,r <.001). To further
explore these associations, analyses were condexgedining the association between
parenting behaviors and mutually directed play wempletely child-directed play,
and the results revealed significant associati@tsdenduration of parental sensitivity
and completely child-directed play £ .329,p = .004), but not mutually directed play (
=.185,r =.267). Similarly, a significant relationship sveound betweemtensity of
sensitive parental behavioed completely child-directed play £ .435,p = .006), but
not with mutually directed play € .098,p = .559). Tests of moderation revealed no
significant grouptluration of parental sensitivityiteractions in predicating the
proportion of child-directed play

To assess whether sensitive parenting behaviors agsociated with more child
interest and investment, bivariate partial corretet were conducted, utilizingtensity
of sensitive parental behavioasd intensity of child interest/investmeointrolling for
child’s expressive language. In accordance wighhtypothesized relationstensity of
sensitive parental behaviovgas significantly related tmtensity of child interest and
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investmen(r = .682,p < .001). However, tests of moderation revealedignoificant
group*intensity of sensitive parental behaviangeractions in predicating thetensity of
child interest and investment.
Hypothesis 5: Parent-Child Temporal Contingencies

To examine the temporal association between thenpand child behaviors,
contingency analyses were used to identify evagyllassociation between a specific
parent behavior and the subsequent child behaveoy\yhen the antecedent behavior
occurred in a given interval and the contingentavér occurred in the subsequent
interval). A composite Yule’s Q score was therated by summing the 2 x 2
contingency tables for all behaviors. The Yule'sd&re is an odds ratio that ranges from
-1 to +1, indicating the strength of the contingehetween behaviors. An important
feature of Yule’s Q, and one that is particuladierant to the study of children with
autism, is that the statistic controls for the bage of behaviors, thus controlling for the
fact that a given behavior may occur at differeatjiencies for different children and
parents (Bakeman & Gottman, 1997). Thus, for examp the context of hypothesis 5a,
which states that sensitive parenting behaviorsheilcontingently associated with an
increase or maintenance of child interest and imvest during play, rows reflected the
presence or absence of parental sensitivity irvanginterval and columns represented
the presence or absence of an increase or maimeoamterest in the next interval
(Lag-1). Increases could occur for any level oéiastt (e.g., from a coded score of 1 to a
coded score of 4), while maintenance indicatesete of interest is consistent across
the two intervals (e.g., from a coded score of 4 tmded score of 4). To create the
composite Yule’s Q value for each dyad (acrosp@dkible combinations of behaviors),
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cell components of the table for each individudldgor were summed (see Figure 1).
For example, each dyad had a 2 x 2 Yule’s Q coating table, with rows reflecting the
presence or absence of parental sensitivity. Thowexethe top left cell of each of these
tables consisted of the number of times sensitarerging behaviors were contingently
associated with an increase or maintenance in citddest and investment (see “Cell &”
in Figure 1). Next, the value in the top rightl¢ee., the number of times parental
sensitivity was not followed by an increase or nemance in child interest and
investment) were calculated to create the top ghtof the dyad’s composite Yule’'s Q
table (see “Cell b” in Figure 1), and this process repeated across all four cells of the
table. See Table 7 for the means and standardta@s of the Yule’'s Q variables for
each contingency tested. Following the creatiothefYule’s Q variables, one sample t-
tests were conducted to assess whether the maas\alcross the entire sample) were
significantly different than zero (Sutherland, Wgh& Yoder, 2002). Additionally, one
sample t-tests were conducted separately for eaclpdgo assess whether mean Yule's Q
contingencies were significantly different thanawithin each group. Finally, ANOVAs
were conducted to determine whether there werefisignt group differences in Yule's
Q contingency scores. It should be noted thas#meple size for individual analyses will
vary due to individual dyads not showing a paracuwontingency Analyses with low
sample sizes should be interpreted with caution.

Hypothesis 5a. To assess whether sensitive parenting behaviaes we
contingently associated with an increase or maantea of child interest and investment
during play, one sample t-tests were conductedsadiee entire sample to assess whether
mean values were significantly different than zd&ioe results revealed that the Yule’s Q
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for the contingency between parental sensitivity emild interest and investment was
marginally different from zerd(33) = -1.83p =.077, M =-.22,SD=.70). However,
contrary to the expected direction of this assammathe negative Yule’'s Q value
indicated that parental sensitivity was marginéls likelythan chance to be temporally
associated with a maintenance or increase in afitddest. Additionally, one sample t-
tests were conducted separately for each groupewenythe results failed to reveal a
significant difference from zero for the autism gpa(14) = .66,p = .52, M =.09,SD
=.55) or for the typically developing grougl1) =-.81p = .44, M =-.18,SD=.78).
Finally, ANOVAs were conducted to determine whetti@re were significant group
differences in Yule’s Q contingency scores. Ag#ie, results failed to reveal any
significant group differences, (1, 32)= 1.16,p = .293.

Hypothesis 5b. To assess whether parental sensitivity was contihgknked to
child-directed play, one sample t-tests were cotetbiacross the entire sample to assess
whether mean values were significantly differentirzero. The mean Yule’'s Q value of
the contingency between parental sensitivity anldi-chirected play was not significantly
different from zerot(27) = -1.03p = .314. Additionally, one sample t-tests were
conducted separately for each group; however gbglts failed to reveal a significant
difference from zero for the autism grotp4) =-.29p=.777, M = -.06,SD=.75) or
for the typically developing group(12) = -1.14p = .278, M = -.26,SD=.82). Finally,
ANOVAs were conducted to determine whether thereevgegnificant group differences
in Yule’s Q contingency scores. Again, the residied to reveal any significant group

differencesF (1, 32)= .47,p = .497.
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Hypothesis 5c. To assess whether child-directed play was coetitig
associated with an increase or maintenance of oftédest and investment, one sample t-
tests were conducted across the entire samplesés@svhether mean values were
significantly different from zero. The mean Yul&)svalue of the contingency between
child-directed play and child interest was mardinsignificant,t(24) = -1.85p = .077,

(M =-.28,SD=.75). However, contrary to the expected directbdthis association, the
negative Yule's Q value indicated that child-diegtplay was significantliess likely
than chance to be temporally associated with ater@@amce or increase in child interest
and investment for the entire sample. To furthgal@e this association, one sample t-
tests were conducted separately for each groupe niean value of the Yule’'s Q score
for the contingency between child-directed play ahidd interest and investment for the
typically developing group was significantly diféart from zerot(9) = -2.53,p = .032,

(M =-.63,SD=.79). However, the negative Yule’s Q value iradi&s that child-directed
play is significantlyless likelythan chance to be temporally associated with a
maintenance or increase in child interest for yipecally developing group. No
significant association emerged for the autism grotio further explore this association
and because child-directed play was coded at diftdevels, we examined the
contingency between completely child-directed (flag/, a coded score of 3) and child
interest and investment. These analyses reveadhth mean Yule's Q for the
contingency between completely child-directed @ayg child interest and investment
was marginally different from zero for the autisnowp,t(15) = 2.00p = .064, M = .26,
SD=.53), indicating a trend for completely childebted play to be temporally
associated with an increase or maintenance of oftédest and investment. Finally, to
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examine whether the Yule’s Q contingencies werrifsggntly different for dyads in the
autism versus typical groups, ANOVAs were conductietdrginal differences emerged
in the contingency between child-directed play.,(eecoded score of 2 or 3) and child
interest by groupk (1, 23)=4.10,p = .055, with the typical group demonstrating a
stronger negative contingendy & -.63,SD = .79) than the autism groupl (= -.04,SD
=.65). Thus, for the typical group, there waseadr for child-directed play to bess
likely than chance to be related to increases of chiédte@st and investment.
Hypothesis 5d. To assess whether child responsivity was contitgessociated
with parent sensitivity, one sample t-tests wemdceted across the entire sample to
assess whether mean values were significantlyrdiftdrom zero. The results revealed
that the mean value of the contingency betweempersensitivity and child responsivity
was marginally different from zerg24) = -2.06p = .051, M = -.19,SD=.47).
However, once again, contrary to the expected timeof this association, the negative
Yule’s Q value indicated that parental sensitivitys significantlyless likelythan chance
to be temporally associated with an increase ildaksponsivity. Because parental
sensitivity was coded at different levels (i.ew o high), we further explored this
variable as an antecedent of child responsivitgxamining the contingency between
various levels of parental sensitivity with chilesponsivity. These analyses revealed
that the mean Yule’s Q for the contingency betwieigh parent sensitivity (i.e., a coded
score of 7) and child responsivity was positive amgghificantly difference than zero,
t(16) = 4.44p < .001, M =.71,SD=.64). Thus, in the overall sample, children were
significantly more likely than chance to displagpensive behaviors in those intervals
immediately following parents’ displays bigh sensitivity. To examine whether the
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mean Yule’s Q values were significantly differeman zero within groups, one sample t-
tests were conducted separately for each groupseranalyses revealed that the mean
Yule’'s Q contingency for the autism group was digantly different from zerot(16) = -
2.32,p=.034, M =-.23,SD=.42). No significant association emerged fortipcally
developing group. In order to further explore ti@k&tionship, we examined the
contingency between various levels of parentaligeityg and child responsivity. For the
autism group, the mean value of the Yule’s Q séardigh levels of parental sensitivity
(a coded score of 6 or 7) and child responsivitg warginally different from zert(17)
=1.96,p=.066, M =.28,SD=.60), meaning that, once again, there was a fiarigh
levels of parental sensitivity to be followed byldhresponsivity for children in the
autism group. Finally, to examine whether the Ya(@ contingencies were significantly
different for dyads in the autism versus typicalugps, ANOVAs were conducted. No
significant group differences emerged.
Post Hoc Exploratory Analyses

Following the completion of the proposed analyséslitional analyses were
conducted examining the correlations between thenpahild temporal contingencies
and parent stress. To assess whether the contiegdretween parent and child
behaviors were associated with parent sti@sayiate partial correlations were
conducted, utilizing the composite Yule’'s Q scaaed the PSI total stres8Vhile the
low occurrence of some contingencies made the sasigpéd for some of these analyses
too low to generate meaningful results, significamtrelations revealed a pattern with
respect to parent sensitivity and child respongiw/hen accounting for moderate and
high levels of child responsivity (i.e., a codedrgcof 2 or 3) and an increase of
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maintenance of parent sensitivity, a significantelation emergedr = .51,p = .021).
Thus, the strength of the contingency between imlid responsivity and parents’
contingent sensitivity was higher for parents wparted higher stress. Similarly, when
accounting for the highest level of child resporigi{.e., a coded score of 3) and an
increase or maintenance of parent sensitivity, lratignificant correlation emerged=
46,p=.042). However, caution must be exercised whiampreting these findings as

the low power may have negatively affected theskadher associations.
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Discussion

The present study examined the behaviors of paegtsheir children with and
without autism during a free play interaction. Ttedy consisted of observations and
interval-based coding of sensitive versus contiglpparenting behaviors, as well as
children’s responsivity and interest and investmemay, in an effort to understand
whether parents’ behaviors facilitated childre®sponses and interest during the
interaction. The study also documented which pigdnt (child or parent) primarily
directed the play interaction in order to underdtatether this factor was temporally
linked to children’s interest and investment inypldrinally, the study examined the
influence of parent stress on parents’ behaviorsduhe play interaction.

The results indicated that, on average, parenthitdren with autism
demonstrated fewer sensitive behaviors and were Iialy to interact with their
children in an intrusive and controlling mannearéhtal sensitivity was also associated
with a number of child behaviors including childarest and investment as well as the
proportion of child-directed play. Additionallynaverage, children with autism
demonstrated fewer responsive behaviors and wssdikely to engage in completely
child-directed play when compared to their typigaleveloping peers. Parents of
children with autism reported higher levels of sssevhich was associated with lower
levels of child responsivity. Finally, sequentaalalyses revealed mixed findings.
Completely child-directed play was associated &ithincrease in child interest and
investment. With respect to temporal contingenbetsveen parental sensitivity and
child responsivity, high levels of parental sengiyiwere associated with an increase of
child responsivity. On the other hand, severaldseappeared in the opposite direction
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than that which was hypothesized, and parentaitsgtyswas not temporally associated
with child interest and investment or with childalited play.

Our findings extend the field in a number of wagurrently, there is limited
observational work on the connection between tlawers of children with autism and
those of their parents within play settings. R$asegarded as a primary context of
learning and development in early childhood (?gllegrini & Smith, 1998), and can
have important long-term consequences for childréuture social interactions. For
children who have difficulty staying engaged ireiaictions, caregivers must be
proficient at reading their child’s cues and matiivg their child by increasing their
interest in the interaction. There is, therefaraged to better understand which
parenting behaviors reliably increase a child’siwation to engage in play by eliciting
children’s interest and investment. Such behawolisultimately assist the dyad in
sustaining longer intervals of play and increas&ldm’s learning opportunities.
Behaviors of Parents of Children with and without Autism in a Play Setting

An important goal of the current study was to iaseour understanding of the
impact of parental sensitivity on children’s belmsgiwhile engaged in play. Parents
were coded as sensitifiehey were very aware of the child, appropriatatientive, and
contingently responsive to his/her interests afecafvhile displaying good timing. On
the other hand, parents’ behaviors were codedrsatiing and intrusive when the
parent physically manipulated or restricted thédshimovements, gave unnecessary
commands without an explanation, prevented plaly gfiecific toys, or completely
rejected the child’s bids for attentioQverall, parents of children with autism displayed
fewer sensitive behaviors and more intrusive amdrotling behaviors when compared
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to parents of typically developing children whooaéxhibitedmore intenseensitive
parenting behaviors across the entire play intemactThese findings are generally
consistent with previous research, as discussedvhelut an important contribution of
the present findings is the fact that these diffees were observed in the behaviors of
parents ohigh-functioningautistic children, who had been matched with thgircal
peers on mental age and expressive and receptigadge. Thus, the observed
differences in parent behaviors cannot be attribatdely to children’s language or
cognitive delays.

Previous research examining behavioral differemcgsrents of typically
developing children and children with developmendtlhys has consistently found that
parents of developmentally delayed children utilizare directive and controlling
behaviors (Cunningham, Reuler, Blackwell, & Dec881; Eheart, 1982; Jones, 1977).
Kasari and colleagues (1988) found that, despidagiities in parenting styles between
groups, the parents of children with autism dematestl more directive and controlling
behaviors and were more likely to utilize physicantrol techniques to hold their
children on task. Similarly, when observing moghef preschool children with autism,
Doussard-Roosevelt, Joe, Bazhenova, and Porge8)(&iihd that those parents did not
differ in the quantity of parental initiatives, bdid differ in the quality of the initiatives
by demonstrating more intense behaviors whilezimi more physical contact and fewer
verbal engagement techniques. However, in cortivabie abovementioned findings,
van ljzendoorn and colleagues (2007) found thag¢mtarof children with ASD did not
differ significantly from parents of typically deloping children in the expression of
sensitive behaviors. The discrepancy in the resilthe latter study may be due to the
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fact that sensitivity was coded on a scale ran@iom highly insensitive to highly
sensitive, and the study may have restricted thgaaf possible observed behaviors by
not examining intrusive and controlling parentieghniques, which was a feature of the
other studies.

Parents of children with autism may demonstrateefesensitive behaviors and
more intrusive and controlling behaviors for a nembf reasonsResearch has shown
that children with autism are more likely to digptdysregulated or disruptive behaviors
that may require parents to provide external coifiasari et al., 1988; Kim &
Mahoney, 2004). Additionall\&iller and Sigman (2002) suggested that such parent
behaviors may be influenced by the structure ofesparent-focused interventions,
which generally instruct caregivers to make thgpeztations of their child’s behavior
explicit at the start of the interaction and to @ follow through on these expectations
during the interaction. For example, Stahmer (}@@3cribes a highly structured,
behavioral therapy method known as Pivotal Resp@rsi@ing. During this therapy,
parents are instructed to direct their child’s hedia so that the child knows exactly what
to do and how to do it. Parents are instructédioitow-through” to ensure that their
child behaves in the previously specified mannat they desire. Ultimately, such
strategies may limit parents’ flexibility and set, predesigned limits on the child’'s
behavior during play interactions.

It may also be the case that the construgianéntal sensitivity, as it currently
stands, is not entirely valid for parents of cleldmwith autism because it cannot be
appropriately measured in this population (vanngeorn et al., 2007). The deficits in
the social behaviors of children with autism mayiliparents’ ability to decipher their
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children’s signals because they are not expressad explicit manner. Moreover,
children with autism may require and elicit parkeahaviors that have a stronger
emphasis on nonverbal input, which may appear tode controlling and intrusive.
While these behaviors may be appropriate for childwith autism, they are coded and
classified as insensitive according to “conventiaméeria for the patterning and timing
of parental responses to children’s signals” (yaendoorn et al., 2007, p. 605).

In order to fully understand the parenting beha/mfrparents of children with
autism, it is important to also acknowledge howpheent perceives the challenges of his
or her parenting role. Previous research has fohatdparents of children with autism
have significantly elevated levels of stress whemgared to parents of typically
developing children and children with other devehgmtal disabilities (Dumas et al.,
1991, Erickson Warfield, 2005; Ornstein Davis & ar2008). Consistent with
previous work, the results of our study revealed garents in the autism group
demonstrated significantly higher levels of totaéss, rated their children as
significantly more difficult, and reported signidiotly higher parent-child dysfunctional
interaction than did parents in the typically dexaghg group. Moreover, parents in the
autism group had an average total stress scor@.4f(8ompared to parents in the
typically developing group who had a mean scoré@8#), which places them slightly
above the cutoff for clinically significant leveabd$ stress (i.e., total scores of 90 or above;
Abidin, 1995). Ten of the 19 parents in the autsample met this criterion, compared to
1 of the 20 parents in the typical sample.

On the other hand, parents in the autism groumdidate themselves as
significantly more distressed on the PSI. The patalistress subscale of the PSI
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evaluates the stress a parent is experiencingmitisior her role, and it has been
associated with an impaired sense of parenting etenpe, stress due to other life roles,
conflict with the child’s other parent, lack of salcsupport, and depression (Abidin,
1995). This suggests that while the parents dflm with autism in our sample
experienced increased stress associated spegifia#t their child (i.e., elevated scores
of the difficult child and parent-child dysfunctiannteraction domains), they may not
differ with respect to their overall sense of pairggncompetence, within their
relationships with others, or with respect to tipsrceived social support.

Compared to several other studies of similarly ageldiren on the autism
spectrum, the parents in our sample had a loweagedotal PS| score. For example,
Tomanik and colleagues (2004) reported a meansttds score of 97 for their sample
of 60 mothers of children with a pervasive develeptal disorder ranging in age from
two to seven years old (mean = 5.05 years). SilpilZaidman-Zait and colleagues
(2010) reported an average total PSI score of @59eir sample of 141 parents of
children diagnosed with ASD ranging in age fromn2@nths to 72 months (mean =
46.6). On the other hand, Ornstein Davis and €&2@08) reported a mean PSI total
stress score of 81.9 (i.e., lower than the medhdrpresent study) for their sample of 54
mother and 54 fathers of younger children withamat{(mean = 23.7 months). The
variation in these scores could be due to the ateecchild, severity of the autism
diagnosis of the sample, the parent surveyed (metrsus father), demographic
characteristics of the sample, or the newnesseothiid’s autism diagnosis. Together
with the findings from previous research, our stpdyvides further insight into parenting
stress in parents of children with high-functionangism.
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Some researchers have speculated that parentgdseohwith autism may
experience elevated levels of stress largely duledio children’s language deficits
(Dumas et al., 1991; Erickson Warfield, 2005; CenmsDavis & Carter, 2008).

However, the autistic children in our sample wdreedatively high functioning with
respect to language performance and were matctbdivel control group based on both
mental and language skills, which indicates thatething more than language
contributes to their parents’ stress. One argunsethiat parents are particularly stressed
because their children with autism are inconsistettteir responses to others. Gray
(1997) speculated that inconsistencies in the bomigorocity of children with autism
results in elevated stress for parents becaugeatteat does not receive consistent verbal
feedback from their child. Although our study, walhifailed to reveal an association
between parent stress and child responsivity, doedirectly support this theory, our
results did demonstrate a negative associationdsgtingh child responsivity and
parents’ reports of a difficult child on the PSlggesting that children who displayed the
lowest levels of child responsivity for a greatesgmortion of time had parents who
perceived them as more difficult.

Interestingly, our study did not find an associatib@tween parenting stress and
parents’ sensitivity. It may have been that ouasuee of parenting behaviors in a play
setting did not reveal meaningful individual diéaces in the types of negative parenting
behaviors that previous research has linked tes{@rsmond et al., 2006; Singer et al.,
2007). Our lack of findings may have also beentdube fact that we studied a
relatively low-risk sample in terms of participardemographics. That is, the majority
of parents in our sample were married and had @owd annual income over $60,000.

77



Research has shown that family income and sogmd@ti moderate the effects of stress
(Billings & Moos, 1981; Bradley & Corwyn, 2002).htTis, the demographic
characteristics of the parents in our sample mag n@aduced the negative influence that
stress generally has on parenting behaviors.
Behaviors of Children with and without Autism in a Play Setting

Children with autism in our study displayed sigeadintly lower levels of
responsivity than typically developing childrenheBe finding are consistent with
previous research, which has found that a coreifeatf autism is an increase in the
presence of unresponsive behaviors (Donenberg &B4R93;Lovaas, Koegel, &
Schreibman, 197®rnstein Davis & Carter, 2008)mportantly,the present results
extended previous literature by identifying theggedences, even among high-
functioning autistic children. One proposed exptaon for a lack of responsiveness in
this population ighat children with autism demonstrate “stimulusrseéectivity” (e.qg.,
Lovaas et al., 1979, p. 1237), also referred tee@msory overload (e.g., DeGangi &
Greenspan, 1989), meaning that they can respooilya limited number of cues in
their environment at any given time. These chitdrey become overburdened with
sensory information and may only react to a portbthe relevant information, while
failing to recognize or respond to the remaindéhas been hypothesized that this
overselectivity is not an issue of quality of stiimut quantity, meaning that autistic
children have a difficult time differentiating addscriminating between various
simultaneous sensory stimuli. An additional exptéon is that children with autism
have difficulties with executive functioning, whitimit their ability to plan and execute
responses (Corbett, Constantine, Hendren, Rockgzéoff, 2009). The child may
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recognize the parent’s bid, but be unable to mgntagjanize a response and, therefore,
appear to be unresponsive. According to this imeggtion, the child’s inability to
respond is not selective. Rather, the child idlesoactivatethe response. A final,
related, interpretation may be that due to thentitiral dimensions of executive function,
children with autism demonstrate fewer responseteaviors because they have
difficulty disengagingrom their previous focus of attention in ordestoft attention to
their social partner when a response is called &rch an interpretation would be in line
with work suggesting that children with autism showpaired attentional control and
attention shifting skills (e.g., Landry & Brysor)@4).

Children with autism in our study also showed Igsitd-directed play than
typically developing children. More specificallyhitdren with autism engaged in a lower
proportion ofcompletelychild-directed play; however, there were no grdifferences in
mutually directed play. These findings are comesistith previousesearch examining
the engagement strategies of parents of childrémaevelopmental delays, which found
that those parents were more directive in theiy ptgles and spent more time attempting
to elicit specific behaviors from their childrenui@@ingham et al., 1981; Eheart, 1982;
Jones, 1977; Kasari et al., 1988). Additionalgsearch has found thadrents of
children with autism, and not the children themesjare more likely to organize and
regulate the pace of interactions (Kim & Mahone§042), but that these dyads do not
differ in their levels of mutually sustained pld¢asari et al., 1988).

Parents of children with autism may attempt toaipgay interactions more than
parents of typically developing children for a nianbf reasons. Kasari and colleagues
(1988) speculate that parents of children withsmtare attempting to compensate for
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their child’s insufficient behavior by utilizing otrol strategies that elicit desired child
responses to a level more consistent with theirtah@ge. Given the results of their
study, which seem to demonstrate the success s gteategies in creating mutually
directed play in children with autism, the authsuggest that directive techniques are
successful for this population. However, the datrenal nature of their study makes it
difficult to interpret the direction of influencas the child’s interest or ability to engage
with the parent may be responsible for the sucokti®e parents’ engagement techniques.

An additional explanation is provided by Kim and iaey (2004) who claim
that early intervention practices and training teghes support the use of parental
directiveness in promoting child engagement antigygation in play, meaning that the
majority of families that have participated in irndentions would have received training
in directive play techniques. This is consisteithv&iller and Sigman’s (2002) claim
thatdirective parent behaviors may be influenced bysthacture of some parent-focused
interventions.Perhaps these parents are not inherently diffénethieir interaction
techniques with their children. Rather, the curstate of the field vouches for this
specific parenting practice resulting in observealg level differences in behavior.
Future work should aim to document parents’ histrgxposure to such intervention
techniques to better understand the origin of fiattaviors.

In summary, the present study extends our knowlefitfee behaviors of high
functioning children with autism and their matchgsskrs in a parent-child play
interactions. Brents of children with autism displayed fewer #eresbehaviors and

more intrusive and controlling behaviors, and alfdwith autism displayed
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significantly lower levels of responsivity and siigantly less completely child-directed
play than their typically developing counterparts.
Associations Between Parent and Child Behaviors

One goal of the current study was to expand ouerstdnding of the impact of
parental sensitivity versus control in increasing tesponsivity, child-directed play, and
interest during play for children with autism. dar study, parental sensitivity was not
associated with child responsivity. However, thees a positive association between
parental sensitivity and both the proportion oldfirected play and child interest and
investment.

Our finding that child responsivity wa®t associated with parental sensitivity
was inconsistent with a number of previous studigewever, study methodology may
have influenced these findings. Previous reselaashused highly heterogeneous samples
of autistic children, whereas our sample was aljiighmogenous group of high-
functioning autistic children who were rigoroushatohed based on mental and language
skills to typically developing peers. Children lwihore pronounced communication
deficits are unable to respond because of langdelgg's and are more likely to have
parents who are forced to utilize more directivd aantrolling techniques to elicit
desirable child behaviors, because they are uniahlse language to successfully reason
with them. However, when receptive and expredsinguage is controlled for, as was
the case in our study, this association may disappecause a different mechanism is at
work.

Interestingly, a marginal association between gatesensitivity anchigh child
responsivity did emerge in our study. Althougheaenot assess the direction of this
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association, one interpretation is tta childis the driving force within the interaction,
and, therefore, high levels of child responsivagulted in an increase in sensitive parent
behaviors. This justification is consistent wilie theory presented by Shapiro, Frosch,
and Arnold (1987) that claims that the synchronthefdyad is contingent on the child’s
level of responsivity, meaning thiaiigh levels of child responsivity allow the parent to
generate a more synchronous interaction betweetwthe An alternative explanation,
with the parentas the driving force of the interaction, is thatreased parental sensitivity
resulted in an increase in child responsivity. sTikian argument that is consistent with
previous research that suggests that high levglsu@ntal sensitivity (in the form of high
parent responsiveness and attentiveness) prondeshtld with adequate opportunities to
be responsive, thus increasing the associationdaetwhe two constructs (Konstantareas,
Zajdeman, Homatidis, & McCabe, 1988).

Indeed, when examining the contingency betweemigjgestlevels of parental
sensitivity and child responsivity, results of degjuential analyses revealed that the
contingency was significantly different from zemseaning thain the overall sample,
children were significantly more likely than chartoalisplay responsive behaviors in
those intervalsimmediately followingparents’ displays of high sensitivity.hese finding
provide some initial support for the notion thatgydal sensitivity is the driving force
influencing child responsivityMoreover, the contingency between high parental
sensitivity and child responsivity was significgndlifferent from zero for the autism
group, but not for the typically developing grouBased on previous research, the fact
that children with autism only demonstrated eledd¢wels of responsiveness when
engaged with only the most sensitive parent isafidhat surprising. In one study,
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Gervais and colleagues (2004) found that when coedpaith matched controls, adults
with autism demonstrated abnormal cortical voiaapssing, suggesting that these
individuals may have disruptions in social procegsiwhich may result in insensitivities
to aspects of social stimulation. For example, minéeracting with a caregiver, the
individual may be unable to perceive moderate kwékensitivity. However, at more
extreme levels, the child is actually able to detspects the caregiver’'s sensitive
behavior, allowing them to experience the benefitsensitivity as their typically
developing peers would. Additionally, Baron-Col{2800) found that children with
autism have deficits in theory of mind, which mdfget their ability to internalize their
parent’s less intrusive verbal stimulation. Thigymesult in a failure to respond, which
will force the parent to utilize more obvious angasive techniques to acquire their
child’s attention. Utilizing sequential analyséi®wed us to examine the moment-to-
moment influence of specific levels of parentalssgvity, providing more insight into
the success of specific parent behaviors for olldvith autism.

Our finding that parental sensitivity was assoclatgth child-directed play was
consistent with previous research that suggestsitbhly sensitive parents attend to
appropriate aspects of the child’s play resultmghcreased mutual engagement
(Bakeman & Adamson, 1984; Kopp, 198Fowever, when this association was
explored further, a significant association emergelg between parental sensitivity and
completelychild-directed play, and not between parentaliseitg and mutuallydirected
play. One possible explanation for these findings is thatren with autism have a
difficult time engaging in mutually directed plagdause of the social deficits associated
with the disorder. For example, Mundy, Sigman, €heg, and Sherman (1987) found
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that children with autism were less likely to iate joint engagement than children with
other developmental disorders, signifying eithdrtaits in social orienting or a general
lack of interest in social engagement. MoreovewBy, Lord, and Magill (1988) found
that dyads with an autistic child demonstrated $&&sal complexity than dyads with a
typically developing child. This suggests thatadtan with autism are unable to
synchronize their goals with their play partneesulting in play that is more
independently created and drive@iven that the inherent structure of mutually dieec
play entails input from both the parent as wellheeschild, successful mutually directed
play might requirenoredirective behaviors forcing the parent to relymare intrusive
and controlling techniques to participate in pl&s Dewey and colleagues (1988)
suggested, this may occur because children wiibrautave limited social complexity
and are, therefore, unable to merge their playsgwéh their partner’s play goals.

In addition to examining the association betweaemial sensitivity and child-
directed play in the overall sample, we also exaahigroup differences in the overall
association between these behaviors to test whethgnostic group operated as a
moderator. Findings did not reveal significant m@dion, suggesting that the strength of
the association was not significantly differentvibe¢n the two groups. While these
results are inconsistent with the expected outcostady methodology may have
influenced the lack of findings. Our sample wampdsed of a homogenous group of
high-functioning autistic children matched with ttentrol group based on language
abilities. Previous research suggests that réstiin the play style of children with
autism may be associated with the severity of thiel's cognitive deficit (Wing, 1988).
Wing (1988) speculated that the discrepanciesag pssociated with autism were related
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to the level of impairment, which influenced specglay behaviors. Additionally,
children with more severe cognitive impairmentslanged in their ability to engage in
social interactions (Sigman, 1998). A strongepeisdion may have emerged with a
more heterogeneous sample that included lower ifumog children because lower
functioning autistic children may engage in moaged play, which would force the
parent to utilize more intrusive behaviors. Peshaghen compared to typically
developing children, high-functioning autistic arén engage in play that requires lower
levels of parent control and intrusion.

Completely child-directed play was also temporalbgociated with child interest
for the autism group, meaning thaildren with autism were significantly more likely
than chance to display interest in those intervateediately following completely child-
directed play.While no study, to our knowledge, has directly exsed the association
between these behaviors, previous research prosiggsort for this finding. For
example, Toth and colleagues (2006) found that véhparent followed the child’s
attentional lead during play, the child possesseubee active interest in the activity,
which also resulted in more successful parent-ghiag interactions. Additionally,
Bakeman and Adamson (1984) found that when pagavts infants more control during
play, the child was able coordinate their interestse successfully. Further, Tomasello
(1995) found that when mothers modified their bébtvato their child’s interest during
play, joint attention followed. By allowing chilein with autism to completely direct the
course of play, parents are increasing their istarethe activity while increasing their

motivation to engage with others.
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Parental sensitivity was also positively associatéd child interest and
investment. While no study, to our knowledge, thiasctly examined the association
between these behaviors, previous research haglpdosupport for this finding. For
example, Escalona (1968) found that caregiver respidy was important for “apathetic
or highly inactive infants who need prodding toiaate and sustain activities” (as cited
in Kopp, 1982, p. 203-204). This could potentiatiglude children with autism who
both struggle engaging in social interactions aakhrestricted interests in specific
activities (Restall & Magill-Evans, 1993). SimikarKopp (1982) speculated that
children who find it difficult to engage in propplay behaviors because of
developmental delays benefit from a parent or @ p&atner who is highly sensitive and
attends to the child’s interests and attention.

These findings have important applied implicatiohEommon goal for parents
of children with autism is to increase interessatial interactions in order to increase the
child’s motivation to engage with others, as thdk provide the child with opportunities
to practice, strengthen, and generalize new oxpieg skills (Koegel & Koegel, 2006;
Koegel & Mentis, 1985). Due to the fact that paaésensitivity was associated with
child interest, parental sensitivity may increaBigdcen’s motivation to engage in play
interactions with others. Taken with our findirngt completely child-direct play was
temporally associated with an increase in childnedt, it would appear that play
interactions high in parental sensitivity that eoenpletely child-directed will result in

motivation for children with autism to engage iayl
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Implications for Intervention

The results of the current study demonstrate ancagon between parental
sensitivity and child responsivity, child interestd investment, and child-directed play.
These results provide evidence in support of séeera principles of intervention. First,
future interventions should target parenting bets@vin addition to child behaviors.
Numerous interventions have encouraged parentaipbog and uphold intervention
principles in the home, but there is a need foramesearch on the programs that provide
the parents with instruction on how to improve tistyle of interacting with their
children (Mahoney et al., 1998). While past ingtion efforts have been focused on
targeting child behaviors (e.g., Mahoney et al98 Stahmer, 1999), our results suggest
that future interventions should also focus ongheouragement of parental sensitivity,
as it is associated with an increase in childrengagement behaviors during play
interactions.

Second, future interventions should promote chitdaded play in a
developmentally sensitive manner. In additiongmg primarily child-focused, past
intervention principles have had a strong concéintiaon the direction and teaching of
desired skill sets using behavioral techniques @haly et al., 1998; Stahmer, 1999).
Our results suggest that play interventions foldcbn with autism must occur within
meaningful interactions centered upon the childsus of attention, as these interactions
result in elevated child interest and investmeminduplay. Our results also demonstrate
an association between parental sensitivity anid amierest, suggesting that parental
sensitivity to the child’s preferred interests digrplay may be a catalyst that facilitates
child growth by providing them with a sense of cohover the play interaction. A more
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developmentally sensitive focus on the expansiahede skills through child-lead
interactions may be more appropriate for futurerwvgntions and yield superior results.
While the role of caregivers in facilitating playrfchildren with autism is highly
contested within the field, our results suggest tihere may be benefits of child-directed
play in increasing child interest and investmerithese findings are important for a
number of reasondPrevious research suggests that improvements lurehis
developmental functioning during interactions wetregivers were mediated by the
child’s engagement in the activity (Kim & Mahon&@04). The results of the current
study show that child-directed play was associatiia increased child interest and
investment as well as increased child responsisignifying elevated levels of child
engagement during the play interaction. Childatd play increases child engagement,
which is essential for the development of joineation and results in increases in child
cooperation and persistence while aiding in langudeyelopment (Adamson et al.,
2009; Kim & Mahoney, 2004; Meek et al., 2012; Torlls 1995; Toth et al., 2006).
More recently, a number of interventions are takingore developmentally
sensitive approach that captures some of what wedfto be the core elements of
intervention. For example, Kasari, Gulsrud, Wakgon, and Locke (2010) conducted a
caregiver-mediated intervention intended to incegast engagement within the context
of play interactions for children with autism. Whthe parent and interventionist
collaborated to establish predesigned play routitiesintervention principles did include
following the child’s lead and interests, talkingpat the child’s actions while repeating
and expanding on what the child said, providingrappate feedback, and sitting close to
the child while maintaining eye contact (p. 105The results indicated that caregivers
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were able to successfully implement and upholdotireciples of the intervention, while
helping their children increase the diversity ditlplay style and improve joint
engagement behaviors during play.

Further, Greenspan (1992) developed a relationsaged intervention known as
the floor time model, which is primarily focused e child’s developmental level as
well as their individual differences in sensory andtor processing. This model is based
in play and utilizes the child’s developmental aafyain order to create cognitive
growth. More specifically, the floor time modeldemprised of intensive floor time
work, has a home component, includes work with isdvugpes of therapists (i.e.,
occupational, physical, speech, and language)hasddditional early education and
special education services. Programs like the tiooe model show promise for the
field, and future research should aim to understhadritical components of such
approaches, and how these components can be afipbéuker interventions to improve
children’s outcomes.

Finally, future intervention efforts may also bah&bm incorporating measures
of parenting stress as well as the use of stresmgement techniques for parents of
children with autism, as well as other family memsbeln conjunction with previous
research, the results of the current study dematesktthat parents of children with
autism have elevated levels of stress when comganedrents of typically developing
children. While the current study failed to shawassociation between parenting stress
and parental sensitivity, there was an associdgtween low child responsivity and
parents’ reports of a difficult child. These finds are critical as a parent’s perception of
their child has important consequences for how thigract with them. In order to
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maximize the benefits of future interventionssiessential to improve parents’
perceptions of their efficacy with their childresg that they feel more empowered in
their parenting role.
Study Limitations and Directions for Future Researd

Our study had several limitations that point to artpnt directions for future
research. First, because our sample was commidagh-functioning autistic children,
our findings cannot be generalized to all childaéong the autism spectrum. Research
has shown significant variation among children vathism who vary in severity, with
respect to their interactions with their caregiveffer example, Konstantareas and
colleagues (1988) examined differences in the acteon behaviors of high-functioning
autistic children and their mothers versus lowerctioning autistic children and their
mothers. Differences emerged between the two graugh mothers in the high-
functioning group demonstrating more responsiveagegient behaviors, which allowed
for more appropriate responsiveness from theidecéii; mothers in the lower functioning
group relied on more directive behavior to enfatesirable child behaviors. These
finding demonstrate variability in the behaviorgpafents of child on the autism
spectrum. Future research should examine thestraots in a larger sample with a
wider range of children with ASD in order to impeogower to detect associations and
increase the generalizability of the results.

Second, our approach to studying parental sertgitiviring play interactions may
have been limited both from a conceptual and metlogical perspective. First, in the
present study we did not assess the degree to \phremts’ behaviors may have been a

function of their previous involvement in careghised interventions. It will be
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important for future research on parental sensytita better understand the degree to
which such programs may have influenced the behattat parents use with their
children.

It may also be that the current conceptualizatiopapental sensitivity in our field
is limited and needs to be adjusted for the stddhibdren with autism, for whom
sensitivity may be expressed differently basedhengioal of the interaction (van
ljizendoorn et al., 2007). Perhaps the study ofisigity for parents of children with
autism will benefit from a more dynamic definitioansistent with the transactional
model. For example, for autistic populations, pgaksensitivity may be defined as a
dyadic construct rather than a parent construct.

When reconceptualizing this construct, future regeaay initially benefit from
the isolation of specific behaviors. This may pdavinsight into the success (or failure)
that specific parenting techniques have at eligiipecific child response$.or example,
Bell (1979) found that certain child behaviors eased the likelihood that parents
responded with specific positive behaviors (asdaiteKim & Mahoney, 2004). This will
allow researchers to develop a more refined dedmivf parental sensitivity for parents
of children with autism. Researchers can thenrdete what combinations of parent-
child behaviors increase the frequency and intgditlesirable dyadic processes such as
joint attention and persistence (given the godhefinteraction). This is especially
advantageous when attempting to develop intervemtojectives as Kim and Mahoney
(2004) found that parents’ interaction strategi@snd) intervention improved when the
objectives were described in terms of engagemémerghan by distinct child skills or
competencies.
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Context may be particularly relevant when examinthmgbehaviors that parents
of children with autism employ to achieve goalshwitthe interaction, and future
research should aim to study these interactionarnied contexts. While parents of
typically developing children may successfully iagl the same strategies across many
contexts, parents of children with autism may nieegimploy different tactics to
successfully achieve the goals in different corstedéepending on the child’s level of
engagement within that context. While the tradigiloconstruct of parental sensitivity
implies flexibility to the demands of the childrfparents of children with autism,
parental sensitivity may imply flexibility to theechands of both the child as well as the
specific context of the interaction.

Third, while we attempted to define the naturehaf parent-child interaction
using the transactional model, the limitations wf own study did not allow us to fully
capture this framework. In order to fully captune nature of the parents’ behavior, we
would be required to examine a number of other dsimmns of parenting. For example,
aspects of the parental history and the parenistnal working model may have
impacted their representations of their childréeréfore, altering their behaviors
towards their children (Bretherton & Munholland08). On the other hand, it may also
be essential to understand how the nature of pafelat interactions become coordinated
over time and how the synchronization of individbahaviors create an overall
behavioral pattern. This is consistent with Faged colleague’s (2002) concept of
interaction frames, which are recurring routinesadrdinated activity that can be
described as interaction rituals. Thus, in orddutly capture the meaning of the parent-
child interaction over time using the transactiamaldel, it is crucial to understand the
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parents’ representations of the child as well aepaof synchronization that behaviors
have taken over time.

Fourth, our coding paradigm was validated usingnative samples, as it was
primarily based on previous research on the behaaibtypically developing
preschoolers during play. Due to the fact thaapglied our coding scheme to both
normative and nonnormative samples and specifitalghildren who often demonstrate
stereotypical behaviors, the meaning behind sorhawers may not be the uniform
across both groups. Future research should werartts validating observational coding
schemes to better account for the idiosyncrati@beins of children with autism.

The study was unique in its use of sequential @ealyo probe associations
between parent and child behaviors, and while ésalts of the sequential analyses were
limited, they did extend the results of the cotielzal analyses providing more depth to
our findings. Much of the previous research orep&child play in autism has been
correlational in nature (i.e., assessing overabastions between a parent behavior and
a child behavior). These approaches are limitedhay fail to inform us about what
occurs from moment to moment, that is, the temppliaked contingencies between
discrete parent and child behaviors during an attgsn. Thus, an important strength of
the present results is that they extended previessarch by examining sequential
contingencies between parent and child behaviods specifically the behaviors of
children with autism. However, although findingsrh the contingency analyses provide
insight regarding the moment-to-moment directidgadf parent and child behaviors

during play, there are limitations to the conclasidhat can be drawn.

93



A limitation of sequential analyses is that thecass of the analyses is contingent
on the appropriateness of the codes at defininghteeaction. In the present study,
several key variables may have been missing fronteding scheme that could have
better explained the contingencies (or lack thgreefween variables. Perhaps child
affect was the driving force within the interactioRor example, if the child was
frustrated and demonstrating very negative affebic¢h our coding system failed to
identify), the parent may have responded in areexgty sensitive matter in an attempt to
counter the child’s behavior, and the child coudddrnevertheless continued to express
negativity in the following interval. Within the n@ines of our coding system, the parent
is demonstrating sensitivity while the child apetar be unresponsive or uninterested. In
essence, the codes failed to capture an extremglgriant feature of the interaction
while providing information that does not accuratééfine the interaction.

Finally, longitudinal work that examines the betgetf these specific parenting
behaviors during play for children with autism ecessary. While our study provides
insight on the success of parental sensitivitylieitiag desirable child behaviors within a
play interaction, future research must examinddhg-term benefits of these behaviors
on children’s language development and social fanotg. Taken together, this
information can improve play interventions for atiti children and their parents.

In conclusion, the present study adds to the exgdiierature on parent-child play
interactions for children with autism, and has imgot implications for play
interventions. Specifically, given the consistentyhe results of the current study
between sensitive parenting behaviors and chilporesivity, child interest, and child-
directed play, an increased focus on interventthaspromote sensitive parenting
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behaviors and child-directed play is essentiait appears that these behavior may
increase the developmental benefits of play byeasing the child’s engagement in the
activity. Additionally, because previous resednels demonstrated that parent-mediated
interventions can be successfully implemented hddeen with autism (i.e., Kasari et al.,
2010), future interventions should be developedifipally for the parents as well as
their children with autism. Caregivers play a @mnrole in the development of
children’s early play skills, which makes it essainio provide them with more effective

engagement techniques.
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Table 1

Coding Definitions and Cohen’s Kappas

Type of Behavior

Coding Definition

Example of Belav

Parent Behaviors(K = .88)

Intrusive/Controlling

Sensitive

Interferes with child’s goaad
desires; imposes high levels of
structure on child’s play; utilizes =
control strategies to influence
child’s behavior; conveys negative =
affect; ignores the child’s input;
utilizes acts of physical intervention=

to disrupt child’s behavior.

Physically manipulates the child’s
movements.

Interrupts the child when they are
speaking.

Keeps toys of interest away from the
child.

Confiscates the child’s toy to get their
attention.

Completely rejects a child’s bid or

directive.

Ability to adapt behavior to child’'s =
needs; encourages child to direct
play session; accurately reads and
interprets child’s signals; L]
synchronizes behavior with the
child’s; highly responsive to child’'s
needs; plays with the child at the =

developmentally appropriate level; =

Allows the child to drive the
interaction while still exhibiting
interest and engagement.

Models innovative methods to play
with a toy that the child is displaying
interest in.

Demonstrates patience.

Parent follows the child’s directives.

highly consistent. = Parent demonstrates positive affect.
Child Interest/Investment (K
= .84)
Disinterest The child is unconcerned and = The child may become absorbed in a

Interest/Investment

indifferent; blindly follows parent’s
lead; offers no opinions about the =
direction of play; lack of liveliness

and involvement.

limited set of repetitive behaviors.
Moves from activity to activity after

short intervals of play.

Provides the parent with irgtive
directions; elaborates on play;
initiation of a play sequence;

displays a high level of amusements

The child displays excitement with
laughter, smiling, and expressive
language.

The elaboration of one activity for a

long period of time.

Child Responsive Behaviors(K = .91)
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Unresponsive

Responsive

Displays a general lack of interest=
in the parent; ignores parent’s
directives or play bids; engaged in
isolated play; may appear

unfocused or overly mellow.

The child completely ignores the
parent or fails to acknowledge the

parent’s bids or directives.

Reacts quickly to parent’s bids; =
expresses interest or concerns in the

direction of the play.

The child immediately responds to the
parent with a vocalization, shrug, head

shake, or toy manipulation.

Parent vs. Child-Directed Interaction (K = .97)

Parent-Directed

Child-Directed

Driven by the parent’s agenda and
supports the parent’s play goals; =
children are compliant even after
they have lost interest in the play
session; child is submissive or
overly compliant; the child is
reluctant to violate the established

social order of the dyad.

Parent asks the child leading questions.
Parent is highly elaborative and
controls the direction of the play

session.

The child develops the play session;
is assertive and expresses play

desires; displays ownership of the

play. =

Parents may contribute to the play
session, but within the parameters of
the child’s direction.

The parent offers the optimal degree of

scaffolding.
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Table 7

Means, Standard Deviations, Group Differencesfi@ero, and Group Difference Comparisons for Cagncy Analyses

Parent Demonstrates Sensitivity Followed by a Maimnance or Increase in Child Interest/Investment

Total Sample Autism Sample Typical Sample Groupmg@arison
Variable M (SD) (0) M (SD) {0) M (SD) (0) F p
Sensitivity (5, 6, 7) -22(70)  -1.83t .09 (.55) .66 -.18 (.78) -.81 1.16 293
Sensitivity (6, 7) -19(76)  -1.46 .15 (68) .85 15(.75) -.65 1.11 302
Sensitivity (5) -.09 (.75) -.64 .22 (.53) 1.60 -(188) -.39 1.34 .258
Sensitivity (6) -.14 (.79) -.98 .17 (.68) .98 .083) -.02 .36 .557
Sensitivity (7) -.09 (.93) -.36 .15 (.99) .37 .189) 44 .00 .964
Parent Demonstrates Control/Intrusion Followed by aDecrease in Child Interest/Investment
Total Sample Autism Sample Typical Sample Groupm@arison
Variable M (SD) (0) M (SD) {0) M (SD) (0) F p
Control/Intrusion (1, 2, 3) -23(71)  -1.86t .087) 11 -.53 (.77) -2.68* 5.66 .024
Control/Intrusion (1) -.29 (.82) -1.22 -.29 (.86) 1.13 - -- -- --
Control/Intrusion (2) -.28 (.78) -1.73t .03 (.69) 20. -.76 (.64) -4.56** 10.26 .003
Control/Intrusion (3) -36(74)  -2.76* -.02(.66) -.10 -.76 (.64) -4 56 11.19 .002
Parent Demonstrates Sensitivity Followed by a Maimnance or Increase In Child-Directed Play
Total Sample Autism Sample Typical Sample Groupm@arison
Variable M (SD) 10) M (SD) {0) M (SD) 10) F p
Sensitivity (5, 6, 7) -15(77) -1.03 -06 (.75) .29 -.26 (.82) -1.14 47 497

Child-Directed Play Followed by a Maintenance or Ircrease in Child Interest/Investment
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Total Sample Autism Sample Typical Sample Groupmg@arison
Variable M (SD) (0) M (SD) {0) M (SD) (0) F p
Child-Directed Play (2, 3) -.28 (.75) -1.85% -.085) -.26 -.63 (.79) -2.53* 4.10 .055
Child-Directed Play (3) .22 (.70) 1.60 26 (53) 0@t 15 (.93) 53 18 .680
Parent Demonstrates Sensitivity Followed by a Maimnance of Increase in Child Responsivity

Total Sample Autism Sample Typical Sample Groupm@arison
Variable M (SD) 10) M (SD) {0) M (SD) 10) F p
Sensitivity (5, 6, 7) -.19 (.47) -2.06t1 -.23(.42) -2.32% -.10 (.58) -.50 41 .526
Sensitivity (6, 7) .19 (.66) 1.58 .28 (.60) 1.967 06 (.74) 31 .78 .385
Sensitivity (5) .20 (.81) 1.28 17 (.74) .96 287, .80 .07 .802
Sensitivity (6) .23 (.85) 1.44 .33 (.79) 1.74 .0F5) 22 62 440
Sensitivity (7) 71(.64) 4.44% 42 (.83) 1.44 - - - -
Parent Demonstrates Control/Intrusion Followed by aDecrease in Child Responsivity

Total Sample Autism Sample Typical Sample Groupm@arison
Variable M (SD) 10) M (SD) {0) M (SD) 10) F p
Control/Intrusion (1, 2, 3) .07 (.82) 473 .18 (.73 .96 .17 (.85) .58 .001 .980
Control/Intrusion (1) .09 (1.00) .27 -.02 (1.00) 05. -- -- -- --
Control/Intrusion (2) -.34 (.83) -1.87t -.39(.78) -1.86% -.23 (.96) -.64 .16 .695
Control/Intrusion (3) -.05 (.83) -.28 -.03(.80) 13. -.08 (.94) -.27 .03 .869

Note.** Correlation is significant at the 0.01 leveH@iled), *Correlation is significant at the 0.G%/&l (2-tailed),

tCorrelation is significant at the 0.10 level (2ed).

Note. Missing data occurs in the above table wheretwere not enough cases necessary to creatie’a Quwalue (i.e., a

low frequency of a particular contingency.



Table 2

Developmental Characteristics of Study ParticipdntsGroup

Autism Typically Developing
Characteristic Mean SD Range Mean SD Range p
Chronological 58.95 11.50 40-77 50.20 11.12 33-78 .038
Age
.643
Mental Age 57.79 16.80 32-94 52.95 13.66 29-86
Receptive 60.20 13.53 39-81 58.05 11.63 45-81 .740
Language Age
B Expressive 56.70 12.36 32-83 58.05 12.01 37-81 229
= Language Age

Note. n = 39 (19 autism, 20 typical)



3TT

Table 3

Means, Standard Deviations, Ranges, Group Diffeeébamparison and Effect Sizes for all Child Studsiables

Total Sample Autism Sample Typical Sample
Variable M (SD) Min Max M (SD) Min Max M (SD) Min  Max F p d
Intensity of Child
Interest/ Investment 3.97 (.35) 2.88 4.43 3.89 (.37) 3.16  4.43 .044.33) 2.88 441 4.00 027 44
Intensity of
Responsive Child 2.29 (.46) .45 2.97 2.21 (.52) .45 2.78 2.36)(.3 144 297 5.03 .006 .32
Behaviors
Proportion of
Child-Directed .82 (.17) .36 1.00 75 (.17) .36 1.00 .88 (.15) .38 1.00 4.36 .020 .82
Play
Completely Child-
Directed Play .67 (.23) .26 1.00 .55 (.20) .26 1.00 .79 (.18) .38 1.00 7.84 001 1.25
Mutually Directed ;5 1, 00 .69 20 (.19) 00 .69 .09 (.11) 0.0.37 270 080 73

Play

Note. n = 39 (19 autism, 20 typical)
3 Control for Expressive Language AY€ontrol for Expressive Language Age and Househaldme
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Table 4

Means, Standard Deviations, Ranges, Group Diffexgdomparisons, and Effect Sizes for all Parentysuatiables

Total Sample

Autism Sample

Typical Sample

Variable M (SD) Min Max M (SD) Min Max M (SD) Min  Max F p d
Duration of

parental Sensitivity 7> (21) 26 1.00 64 (.22) 26 95 .856) 29 100 415 02 112
Duration of

Parontal 18 (.18) .00 69 26 (.19) .05 69 11 (.14) 00 63 777 002 .89
Control/Intrusion

Intensity of 4.91 (.75) 313  6.13 4.55 (.68) 322 556  5.8%) 313 6.13 1032 <001 1.03
Sensitive Parental

Behaviors

Parent Stress Index &

Total 78.76 (19.76) 42 111 90.44 (17.87) 49 111 6813031) 42 108 6.66  .061 1.33
PSI Parental h
Distress 27.15 (8.71) 14 48 30.95 (9.84) 18 48 2355 (.64 14 34 242 .08 51
PSI Parent-Child ) 50 ¢ 7y 12 38 25.15 (6.71) 12 38 18.00(4.61) 12 30 579  .003 124
Dysfunctional

Interaction

PSI Difficult Child g g9 (g 87) 15 47  33.76(7.64) 19 47 26.22(856) 15 47 388 018 .93

Note. n = 39 (19 autism, 20 typical)

aControlling for Expressive Language AY€ontrolling for Expressive Language Age and Patedtication
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Table 5

Bivariate Partial Correlations among Study \édoles (Full Sample)

Variable 1. 2. 3. 4, 5. 6. 7. 8. 9. 10.
1. Duration of Parental N . . "

Sensitivity 1 -798 @ .899 ° 171° 625" 2 524" @ -.151° -.039° -.282° -.090°
2. Duration of Parental ) b . .

Control/intrusion 1 -875° 231 -843 2 -714°* .097° -.038° .083° .188°
3. Intensity of Sensitive . .

Parental Behaviors 1 .059" .684" 2 .682" 2 -.203° -.027° -211° -.263°
4. Intensity of Child

Responsive Behaviors 1 -.302° -212° -.246° -.144° -.191¢ -.249°
5. Proportion of Child- »

Directed Play 1 .609" # -.108° -.029° -.046° -.169°
6. Intensity of Child . . . .

Interest/Investment 1 033 155 .024 --104
7. Parent Stress Index Ta 1 794" ¢© 747 ¢ 810" ¢
8. PSI Parental Distress 1 413 °¢ 389 ¢
9. PSI Parent-Child

Dysfunctional 1 486" ¢

Interaction
10. PSI Difficult Child 1

S

ignificant at the 0.01 level (2-tailed), *Correlatiis significant at the 0.05 level (2-tailéd}.ontrolling for Expressive
Language® Controlling for Expressive Language and Househnme® Controlling for Expressive Language and
Parent Education® Controlling for Expressive Languagearent Education, and Household Income
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Table 6

Bivariate Partial Correlations among Study Variabl@Vithin Group)

Variables 1 2 3 4 5 6 7 8 9 10
1. Duration of Parental » N
1 -611"% 865 2 224° 4002 .2552 -.007¢ .191° -.262° -.091°
Sensitivity
2. Duration of Parental - . . .
_ -949" @ 1 -866° 410°  -813"% -684" % -.080° -.240° -.233° .304°
Control/Intrusion
3. Intensity of Sensitive N N
.y _ 893" 2 .g857" 2 1 _o72° 586 @ 523 @ -.079° .148° -.001° -.301°
Parenting Behaviors
4. |Intensity of Child .
y_ , -.101° 175° .093° 1 -393° -541° -.167¢ -.005¢ -.268¢ -.186¢
Responsive Behaviors
5. Proportion of Child- N N o
o pt 4Pl 7777% -856 2% 688 2 -.404° 1 528 2 .092° .136° 422° -.267°
Irecte ay
6. Intensity of Child N N N N
y 778" -738°% 810" 2 .150° 678" 1 179° .287¢ .337° -.226°
Interest/Investment
7. Parent Stress Index ) .
Total .031° .054° -.164° -.171¢ -.109¢ -.104¢ 1  g14"¢ 481° 712" ¢
otal
8. PSI Parental Distress .197° -.146° .164° -.025¢ .011° .012° 715" ¢ 1 .144° .302°
9. PSI Parent-Child
Dysfunctional -.288° .352° -.402° .063¢ -.387° -.285° 836 ¢ 454¢ 1 .155°
Interaction
10. PSI Difficult Child . ) .
.094° -.008° -179° -321 .013° -.036° 897" ¢ .408° 670" ¢ 1

Note.** Correlation is significant at the 0.01 leveH@led), *Correlation is significant at the 0.G%/&l (2-tailed),
tCorrelation is significant at the 0.10 level (2ad).

NoteValues above the diagonal reflect the autism groajues below the diagonal reflect the typicalugro
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2 Controlling for Expressive Langua§e&ontrolling for Expressive Language and Househnibme® Controlling for
Expressive Language and Parent Educatfo@ontrolling for Expressive Languagearent Education, and Household
Income



Child Interest and Investment
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Figure 1.Yule’s Q contingency table representing all pdgsgdmmbinations of parent and child
behaviors.
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