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Abstract: Play is an active process by which an individual is intrinsically motivated to explore the
self, the environment, and/or interactions with another person. For infants and toddlers, engaging in
play is essential to support development across multiple domains. Infants and toddlers with or at risk
of motor delays may demonstrate differences in play or challenges with engaging in play activities
compared to typically developing peers. Pediatric physical therapists often use play as a modality to
engage children in therapeutic assessment and interventions. Careful consideration of the design
and use of physical therapy that embeds play is needed. Following a 3-day consensus conference
and review of the literature, we propose physical therapy that embeds play should consider three
components; the child, the environment, and the family. First, engage the child by respecting the
child’s behavioral state and following the child’s lead during play, respect the child’s autonomous
play initiatives and engagements, use activities across developmental domains, and adapt to the
individual child’s needs. Second, structure the environment including the toy selection to support
using independent movements as a means to engage in play. Allow the child to initiate and sustain
play activities. Third, engage families in play by respecting individual family cultures related to play,
while also providing information on the value of play as a tool for learning. Partner with families
to design an individualized physical therapy routine that scaffolds or advances play using newly
emerging motor skills.

Keywords: play; physical therapy; infants; toddlers

1. Introduction

Children, defined here as those under the age of 3, rely on parents or caregivers to
provide a safe, dependable, and calm environment in which to live, grow, and learn. This
environment is impacted by the child’s ability to self-direct their movements, engage with
objects, and lead interaction with their caregivers. This often takes on the shape of play.
In this paper, we define play as an active process by which an individual is intrinsically
motivated to explore the self, the environment, and/or interactions with another person. It
is enjoyable with a natural flow individually or between participants. Play is valued for
its own sake; the means are more valuable than the ends. This definition was developed
during a 3-day consensus conference, organized and hosted by the Motor Development
Lab at the University of Southern California.
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Multiple organizations have highlighted the importance of play in the developmental
continuum. The United Nations Convention on the Rights of the Child recognizes the
right “to engage in play and recreational activities appropriate to the age of the child”
as a fundamental right for every child [1] (Article 31). Likewise UNICEF highlights the
importance of “playing to learn” as an important piece of early childhood education and
childcare [2]. The American Academy of Pediatrics (AAP) suggests pediatricians concerned
about a child’s development write the family a prescription to play with their child, as play
may be as powerful as any medication [3].

2. Importance of Play in Early Childhood

Play is essential to support the development of multiple developmental domains:
motor, language, cognition, social-emotional, and adaptive behavior [3–5]. Play allows
children to learn about themselves and their environment [3,5,6]. Early reciprocal caregiver
interactions such as eye contact, smiling, and mimicking sounds are some of the earliest
forms of play, laying a foundation for future socialization and language development [7]. As
the child ages, exploring the environment during play provides opportunities for children
to learn what their body can do and to practice skills that support the development of
new abilities [8,9]. For example, an infant may see an interesting toy out of reach, and
through repeated attempts to obtain the toy, develop new motor skills such as rolling or
crawling. As motor skills advance, new opportunities for exploration further facilitate
cognitive growth.

2.1. Play in Pediatric Physical Therapy

Pediatric physical therapists, who traditionally serve children and youth from birth
to 21 years of age, and early childhood service providers use play as a modality to assess
development and to engage children in intervention [5,10]. Physical therapists design play
involving activities representative of the child’s developmental stage and gradually adapt
the environment to introduce novelty and challenge [11]. Active play during therapeutic in-
tervention in the first 3 years of life is crucial to maximize participation and function, affect
positive neuroplasticity, and promote the development of a sense of self. The intentional
use of play increases motivation, a critical modulator of neuroplasticity and engagement in
physical therapy [12,13]. Recent research on interventions to support early development, in-
cluding Supporting Play Exploration and Early Developmental Intervention (SPEEDI) [13]
and Goal Activity Motor Enrichment (GAME) [14] studies, incorporate principles of play
as important components of the intervention, yet define play differently, highlighting the
importance and need for additional consideration of play. Additionally, when Håkstad and
colleagues [11] observed pediatric physical therapy (PT) sessions with a focus on play, they
noted that the therapists occasionally interrupted or prematurely redirected infant play
focusing instead on specific therapeutic goals or therapeutic handling. Similarly, in a study
comparing two PT intervention approaches, variations on the amount of “help” provided
to the child and how the toys were used clearly distinguished the approaches [15]. Because
of the importance of play, we encourage thoughtful reflection on the use of play in pediatric
PT to ensure the therapist is aware of and sensitive to the child’s cues and responses to
facilitate ongoing, interactive play.

2.2. Play of Infants and Toddlers with or at Risk of Motor Delays

There is a relative paucity of research on the play of children with or at risk of motor
delays to inform PT strategies and family coaching. This lack of research is concerning
since young children with motor delays require a supportive environment to fully engage
in play. This environment may include adaptive toys, adaptive equipment, and high levels
of parent and caregiver responsiveness and support [16,17]. Family coaching on ways to
support play is critical since parent and caregiver involvement in a child’s play can enhance
the complexity, duration, and frequency of more advanced play behaviors [18].
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Due to their underlying medical or developmental condition, children with motor
delays may demonstrate differences in play relative to their peers with typical development.
For example, infants with autism spectrum disorder demonstrate differences in exploratory
play, including atypical use of objects for sensory stimulation, more repetitive interactions
with objects, and prolonged visual inspection of objects from odd angles [19–21]. Toddlers
with autism spectrum disorder are also less likely to engage in symbolic play [22]. As
infants, children with Down syndrome demonstrate differences in exploratory play that
are associated with a lack of object mastery and decreased attention to objects [18], and
as toddlers they tend to repeat the same play schemes more often than their peers with
typical development [23]. For young children with cerebral palsy, higher playfulness has
been associated with higher gross motor function, more effective adaptive behavior, and
less impact of their health conditions on daily life [24]. An understanding of the impact of a
child’s condition on their play is an important consideration when designing intervention
programs and family coaching to meet therapeutic goals.

3. Embedding Play to Enrich and Individualize Physical Therapy
3.1. Engaging the Child
3.1.1. Respecting the Child’s Behavioral State and Cues

Engaging the child in PT that embeds play entails respecting the child’s behavioral
state and following the child’s lead by attending to the child’s vocalizations, prompts, and
other behavior cues. Infants engage in coordinated adult–child interactions from birth, and
by 3 months of age they already have expectations of mutuality with reciprocal receptions of
and reactions to cues during turn taking [25,26]. Adults can facilitate and increase a child’s
participation in interactions by creating structured, rhythmic turn taking sequences that
are well synchronized with the child’s responses [27,28]. Within this synchronization, it is
important that the adult provides pauses to allow the child to process information, respond
or make choices, or even take a break, if needed [28,29]. Salient, unambiguous prompts, and
allowing the child ample response time expands the child’s opportunities for exploration
and mutuality during interaction [25,30]. This is especially important when working with
children with motor delays or multiple disabilities since high frequencies of prompts can be
overwhelming [29,30]. These children may need increased time for information processing
due to deficits across steps of attention, recognition, recall, encoding, integration, and/or
motor planning [30–33].

Children with motor delays may also present with expressive impairments that limit
their ability to communicate during play and make it more challenging for the adult to
pick up on the child’s intentional acts and signs of engagement or distress [34]. Synchrony
in interaction requires the adult to learn about and understand the child’s less obvious
communicative signals (i.e., eye movements, breathing patterns, gestures, vocalizations,
and protesting behaviors), then support the child’s relaying of these messages and appro-
priately interpret whether these signals indicate child engagement, dis-engagement, or
distress during play [35].

Tactile stimulation and touch are integral within adult–child play interactions. For
children with motor delays, tactile stimuli both increase and disturb a child’s attention
during social play [36]. Given the individual variations in sensory processing among
children with motor delays, it is important to determine the appropriate amount and type
of tactile stimulation beneficial to the individual child, and to elucidate when such stimuli
become overwhelming, leading to dis-engagement or distress [36]. Provenzi et al. [36]
classified maternal touch into categories including: affective, playful, facilitating, and
holding. Among these, playful touch such as tickling, squeezing, moving, or flexing the
child’s body was associated with increased attentiveness during social play [36]. Such touch
might also increase a child’s attention during PT that embeds play. A study of therapeutic
touch in pediatric PT shows that flexible, subtle handling during play can awaken the
child’s curiosity and facilitate new motor explorations [37].
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3.1.2. Respecting the Child’s Autonomous Play Initiatives and Engagements

Children develop autonomous exploratory behavior as part of their ongoing spon-
taneous play which is guided by perceptual input, motor output, and the consequences
of actions that the child attends to [38]. Infants as young as 2 months of age demonstrate
exploratory play engagement by gazing at activities only when they result in interesting
consequences [38]. By 7 to 9 months of age, infants engage with more solitary object
exploration [8,25], and by 10 months, infants tend to be more responsive and engaged in
joint attention during free play compared to semi-structured play [39]. When adults pro-
vide directions during play, simple and structured directions best maintain the children’s
exploratory behavior, as opposed to unstructured or more complex directions [40]. In a
study of 3- to 14-month-old infants born preterm, Håkstad et al. [11] noted that to uphold
the child’s play engagement during therapy sessions, physical therapists need to engage in
mutual play and coordinate their actions with the child’s play intentions and goals. These
findings underscore the importance of allowing children to discover and direct play and to
decide the extent of time spent with a play activity, without intrusiveness from the adult
play partner.

3.1.3. Including Activities across Developmental Domains

PT that embeds play should include activities that facilitate development across
domains. Facilitation of perceptual-motor exploratory behavior, or motor-based problem-
solving, along with socioemotional support to help children self-regulate and manage
frustrations, is a priority [29]. Play interactions can provide a substrate for rich language
and social environments. As adults narrate play activities (e.g., naming objects, describing
actions, or counting objects), children learn about shared attention and turn taking, begin
to understand that objects have names and actions, and that their body’s actions interact
with the world to make things happen [29,41]. The use of motor skills such as sitting and
reaching, or self-initiated mobility during play, create developmental cascades in language,
social, visual-perceptual, and/or cognitive skills as the child engages with the environment
or others.

3.1.4. Supporting a Child’s Engagement in Play

Mirroring and supporting a child’s use of toys assists in engaging the child in play.
Mimicry, vocal cues, and pointing support attention maintenance, joint attention, and joint
interaction [29,42,43]. Mimicry allows the formation of a social connection and facilitates
future interactions. Eighteen-month-old children are more likely to invite an adult when
the adult has previously mimicked the child’s use of a toy [42]. Mimicry activates the mirror
neuron system as the child observes the adult play partner imitate the child’s actions. This
supports language, social, and emotional development, and observational learning [44].
Vocal cues also support sustained infant attention during play with objects [43] and joint
attention in toddlers [45]. Deak and colleagues [45] found that 15- and 21-month-olds
responded more to parental gaze-shifting with pointing or with directed language than
gaze-shifting alone, highlighting the importance of vocal cues and gesturing during play.
In early infancy prior to gaining locomotion, infants are reliant on adults to present toys
and objects for exploration; adults organize the infant’s interaction. These interactions are
often rhythmic, providing structure and facilitating the infant’s play with both the object
and the adult play partner [28].

Creating the “just right challenge” during play is essential for child engagement during
PT that embeds play. If an activity is too challenging, either from a motor or cognitive
perspective, the therapist risks losing the child’s interest. Conversely, an activity that is too
easy may not provide the therapeutic effects intended by the therapist [46]. The activity
should engage and motivate the child, and the child should be able to master the skill with
their “focused effort” [47]. Physical therapists can scaffold the “just right challenge” by
grading motor or cognitive aspects of the task to meet the child’s abilities and adapting
the activity to the appropriate level for the child [48,49]. The START-Play intervention
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incorporated the “just right challenge” to scaffold blended motor/cognitive skills, and to
engage families in brainstorming about how to increase the difficulty of activities through
small, achievable increments. These small increments support advances in motor and
cognitive skills. The position of the child during play is an important consideration
when creating a “just right challenge”. Increased motor demand may reduce opportunity
for social interaction and reduce the child’s cognitive capacity for motor-based problem
solving [50].

Attraction to novel stimuli is an adaptive behavior that intrinsically motivates a child
to explore their environment [51,52]. Infants demonstrate a desire to explore in the first
weeks of life [53] and a preference for novel stimuli, habituating to what is regular or
expected and paying particular attention to what is unusual [51,54,55]. Using novel stimuli
to elicit exploration requires ensuring an appropriate familiarization time with the previous
stimulus [56]. Rose and colleagues [56] found that infants demonstrate a preference for
familiar stimuli when a shortened familiarization period is given. Increased familiarization
time is required for younger infants due to slower processing speeds and when introducing
complex stimuli [51]. This concept is pertinent for therapists practicing PT that embeds
play. Inadvertently switching from one novel activity to another without appropriate
familiarization time for the child may lead to a child’s preference to return to a previous
task and disengage from the new task. This is especially key when working with children
who have known cognitive impairments, as they may require more time to explore and
process a new object or task due to decreased processing speed [51,54].

3.1.5. Adapting Play to Individual Child Differences

PT that embeds play requires clinicians to consider individual differences in play
based on the child’s cognitive and sensory-motor abilities. Physical therapists may need
to identify alternative stimuli to initiate play, incorporate adaptive toys, use external
supportive equipment, and systematically alter activities to find the “just right challenge”
for each child. Alternative stimuli may be necessary for children who have sensory deficits
such as visual impairments. For example, Hughes [57] encouraged clinicians to create
a “sensory-rich play environment” for children with visual impairments. This includes
incorporating sensory cues to guide exploration such as changes in the texture of flooring
to provide tactile input to a mobile infant with visual impairments. Clinicians also are
encouraged to consider the tactile and/or auditory properties of a toy rather than the
appearance alone when choosing toys. Allowing a child with sensory impairment to safely
explore their environment rather than deterring them is important to ensure continual
development of intrinsically motivated locomotion. Finally, beginning with one play
partner, perhaps a familiar adult, prior to increasing the number of play participants is
important to not overwhelm a child with sensory impairments [57]. A PT who embeds play
can support and facilitate play while allowing the parent or caregiver to be the play partner
for the child to avoid overwhelming the child and risking subsequent child disengagement
from the activity.

Using a strength-based approach is important to motivate the child and family to
participate in play. A clinician who engages in a strength-based approach focuses on the
child’s strengths and assets, rather than their deficits, and incorporates play activities
accordingly [58]. Not only does the strength-based focus allow clinicians to identify areas
to facilitate development, it also can increase parental well-being and positive interactions
between the parent and child. Steiner and colleagues [59] found that using a strength-based
approach with families of children with autism spectrum disorder improved parent affect
and parent–child interactions, with significant findings for increased physical affection and
positive affect as compared to those who received a deficit-based approach.
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3.2. Focus, Environment, and Toy Use
3.2.1. The Focus of Play

In PT that embeds play, the child’s movement is a means to engage in play, not the
primary focus of the child’s attention. When focusing primarily on movement patterns
or repetitions, physical therapists may inadvertently interrupt or limit a child’s play. This
inclination away from play and exploration towards movement repetitions becomes frus-
trating for children who are able to recognize that an adult is intentionally withholding
a toy [60]. In contrast, children learn better when adults recognize and respond to the
child’s communicative gestures and allow the child to be actively engaged in acquiring
information that is salient to them [61]. Allowing the child to select how to play within a
PT session may remove control from the physical therapist but provides autonomy to the
child, leading to decreased frustration and improved learning.

3.2.2. The Environmental Set-Up

A key role of the physical therapist is to set up the environment and materials in a
way that allows the child to initiate play and then to explain to parents and caregivers
about why and how we do this. Similarly to setting up the “just right challenge” for any
task, physical therapists must consider the “just right environment” [62]. It is important to
consider the physical and psychosocial environment to ensure the child has the opportunity
to explore and engage in complex interactions [53]. Additionally, the therapist or caregiver
can guide and enable the child’s play behavior within this environment [62]. One factor
that affects a child’s ability to interact with the environment is body position. A child in
prone plays differently than a child in sitting or in supine due to the constraints of the
position [53]. A child who has balance difficulties in standing may support themselves
with two hands and not engage with toys or may discover the possibility of leaning on the
support surface to free their arms to engage [63]. A physical therapist can assess how the
child’s position impacts their ability to play and interact with the environment to determine
if increased support is needed or if a different position is warranted.

The position of the therapist or caregiver and how much support they provide a child
also has an impact on the child’s ability to explore [63].. For example, children in supported
sitting, particularly those who are not well supported, do not touch or reach for objects
in their environment as much as independent sitters [64]. Modulating support to match
the child’s motor and cognitive needs is an important aspect of play within a PT context.
Additionally, face-to-face interactions are important so that the caregiver can read the
child’s behavioral and visual cues and vice versa [65]. In many supported play positions,
the caregiver is behind the child, leading to decreased joint attention to an object and to
each other’s cues, and to a decreased ability for the caregiver to facilitate and scaffold the
child’s play behavior [66]. The use of an external support may allow a caregiver to move to
a position that allows for eye contact and increased quality and scaffolding of play.

3.2.3. The Use of Toys

Play can occur with or without toys. Social games such as Peak-a-boo are play
opportunities that have a clear recurring structure that young infants recognize [67] and
enjoy as long as the established routine is followed [68]. Physical therapists can use social
games to establish a playful atmosphere even with very young infants. Play can also occur
as a child actively explores and interacts with toys and objects, discovering and exploring
movement possibilities, environmental opportunities, and their own autonomy [69–71].
Physical therapists can interrupt or limit a child’s play by using toys as bait to encourage
movement repetitions without allowing the child to fully explore the toy before it is moved
again. This not only removes autonomy from the child, but also leads to frustration and
missed opportunities to learn through exploration. Therapists may help extend the play
with the toy that the child is interested in and support movement when the child is ready to
transition to a new activity. As few as four to five toys [72] may be appropriate to support
movement as larger numbers of toys may create less focus and less creative play [72,73].
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3.3. Engaging Families in Play
3.3.1. Understanding a Family’s Play Culture

Play is deeply enculturated. Who plays, how they play, why they play and what they
play with is influenced by societal, geographical, sociodemographic, familial, and individual
belief systems and values [74]. Adult eye contact, expression of emotion, use of narratives,
and physical proximity or touch during play differs across cultures and across families,
parents, and children based on child temperament, gender, and/or birth order [75–77]. Play
in Western cultures largely is defined as a child-initiated, child-led learning activity focusing
on self-discovery, object exploration, and/or social interaction [70,75,78]. Families of higher
socioeconomic status link play to resources: safe, physical indoor and outdoor play spaces,
a wide variety of play materials, and caregivers who have the time for and understanding
of developmental play [79]. Families in low-income settings are less likely to have access to
these resources. Perceived gender or social roles, of both the parent and the child, interact
with the players’ individual temperaments and beliefs, shaping overt play behaviors [80].
The reasons, or why of play, and the materials used, or what is played with, are similarly
related to cultural factors [74,79]. Some families do not value play and view it as frivolous;
while others value it as an opportunity to scaffold learning and development [78,81,82]. Some
prioritize physical activity; others prioritize cognitive, social-emotional or fine motor skills
as predictors of success at school age [75,76]. What is played with can vary widely based
on custom, resources, or preference. Sicart [83] argues that anything (a toy, a household
item, another person) may become a ‘plaything’ or object of relational interaction. From such
perspective, it is not what is played with but how the child interacts with the ‘plaything’
that matters.

Finally, parents’ perceptions of child well-being or capabilities influence all the above
aspects of play. Children with multiple medical conditions or diagnosed with motor delays
are more likely to be perceived by their families as vulnerable [80]. Parents with this
perception are less likely to introduce play behaviors that involve risk and are less likely
to choose play items or motor activities that appropriately challenge their children [84,85].
They are also more likely to underestimate their child’s physical, developmental or play
abilities and to interrupt or control play activities [84,85]. If physical therapists fail to probe
for, acknowledge, or attend family play culture, they risk designing intervention or play
programs of little practical value.

3.3.2. Partnering with Families

Partnering is a multi-faceted, family-centered process that promotes family engagement
in intervention programs [86,87]. It implies ‘co-construction’ of the therapeutic relationship:
shared observation of child and family strengths/needs, shared development of therapy
goals and outcomes, and shared conceptualization of the role of intervention in the child’s
development [88,89]. It acknowledges that the primary agent for a child’s developmental
change is the parent–child relationship [86,90,91]. A parent’s contingent responsiveness, or
ability to read and respond to their child’s cues, is related to both secure relationships and
the degree to which very young children explore their environments [91–93]. Responsive
parents extend play and promote early learning through attentive but non-directive inter-
actions [93]. These carefully nuanced interactions enhance the child’s mastery motivation,
tolerance to frustration, and focused attention: all skills associated with stronger cognitive,
communication, and self-regulatory/adaptive developmental outcomes [92,93]. Partnering
between professionals and parents implies transparency, equality in decision making, and
absolute ‘presence’ [87].

Presence may be considered physical proximity. Anecdotally, therapists and parents
often comment that parental presence in the PT session is distracting to the young child.
However, motor learning suggests that behaviors observed during therapist–child interac-
tions are capacity-related and not true performance [94]. There is no guarantee of carry-over
into daily routines if parents are not actively involved. Additionally, children rely on famil-
iar caregivers to understand the context of any social interaction. When separated from
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their parents, they are not as likely to read the subtle shifts in gaze or to respond to the
tactile cues that familiar caregivers use to direct, attenuate, and shift attention [92,93,95]
needed for both social-emotional regulation and learning [93,96].

Presence may be considered attentional. In the therapeutic relationship, attentional
demands are complex, dynamic and triadic (parent-child-therapist) [88,91]. Parents’ and
therapists’ attention at any given moment is potentially fragmented by many things:
other responsibilities, worries about the immediate and distant future, and constant tech-
noference, defined as cell or smart-phone disruptions during social interactions [97]. In
the parent–child relationship, these interruptions can lead to increased child distress, dis-
rupted infant social-emotional regulation, lowered child inhibitory responses, and impaired
contingency-related learning of both language and social cues [97–99]. Simply put, atten-
tional disruptions interfere with the ability to recognize and respond to a child’s cues
during play or any therapeutic interaction.

Engaged parents extend the reach and dose of any intervention, including play by
embedding therapeutic activities into daily routines [89,90]. Parents who participate in
play-based intervention programs report gaining an understanding of quality play time,
spending more time with their child during play activities, and having a greater under-
standing of the developmental impact of play [100]. Multiple frameworks for engaging
families exist. King et al. [87,88] propose four key principles for family engagement:
(1) the personalizing principle, or ‘knowing the client’; (2) the individual variation princi-
ple, or knowing that clients differ in how they demonstrate engagement and what engages
them; (3) the relationship principle, or that engagement is cultivated through interper-
sonal relationships; and (4) the monitoring principle, or staying attuned to the child’s and
the parent’s level of engagement from moment-to-moment and from session-to-session.
Practical strategies for family engagement as described by Marvin et al. include open
communication, encouraging parent–child interaction during sessions, overtly linking play
behaviors to developmental or motor outcomes and modeling, suggesting and practicing
play behaviors in action and together. Therapists can invite parents to play, describe the
purpose and learning opportunities embedded in play, and affirm parents in their parent–
child play interactions. For children with motor impairments, this may include teaching
parents to ‘wait’, to allow their child opportunities for trial and error and to support their
child’s focused attention during play.

4. Conclusions

PT that embeds play has the potential to support acquisition of skills across the develop-
mental continuum. In this framework, therapists work to engage the child in play, to facilitate
optimal environmental set-up and toy selection, and to engage the family in play interactions
with their child. Consideration of these components ensures the therapist is supporting play
and development and is not disrupting or interfering with the play of children.

Currently, a gap exists in our understanding of PT that embeds play. Research suggests
there may be differences in how physical therapists interpret and implement play in the
design of PT sessions with children [11,15]. Additional information on if and how physical
therapists intentionally incorporate play within their assessment and intervention sessions
should be examined in greater depth. Educational guidelines for how physical therapists
should be prepared to incorporate and support the play of children with or at high risk
of motor delays are lacking, which may contribute to variation and a disconnect between
effective strategies and clinical practice trends.

Future research should explore perceptions of both clinicians and of parents related to
PT that embeds play. Greater understanding of therapist beliefs related to the importance
of play in facilitating developmental skills, their own playfulness during therapy, and
their comfort and skill in supporting the parent’s ability to play with their child is needed.
Additionally, the perceptions of parents related to play and how best to facilitate their
interactions with their children should be explored. Together, this information may inform



Behav. Sci. 2023, 13, 440 9 of 12

additional guidelines or research to inform how best to support optimal play and overall
development of infants and toddlers with or at risk of motor delays.

Author Contributions: Conceptualization, A.L.F., R.B.H., J.L., S.A.P., B.S., J.S., S.W. and S.C.D.;
writing—original draft preparation, A.L.F., R.B.H., J.L., S.A.P., B.S., J.S., S.W. and S.C.D.;
writing—review and editing, A.L.F.; project administration, S.C.D.; funding acquisition, S.C.D.
and R.B.H. All authors have read and agreed to the published version of the manuscript.

Funding: The consensus conference that led to this paper was funded by the Sykes Chair of Pediatric
Physical Therapy, Health and Development Endowment at the University of Southern California.
Researchers time was supported by 2 awards from the Eunice Kennedy Shriver National Institute of
Child Health and Human Development; R01HD093624 (S.C.D.), and R01HD101900 (S.C.D., S.W., B.S).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. UNICEF. Convention on the Rights of the Child. Treaty Ser. 1989, 1577, 3.
2. UNICEF. Learning through Play: Strengthening Learning through Play in Early Childhood Education Programs. 2018. Available

online: https://www.unicef.org/sites/default/files/2018-12/UNICEF-Lego-Foundation-Learning-through-Play.pdf (accessed
on 9 April 2023).

3. Ginsburg, K.R.; American Academy of Pediatrics Committee on Communications; American Academy of Pediatrics Committee
on Psychosocial Aspects of Child and Family Health. The Importance of Play in Promoting Healthy Child Development and
Maintaining Strong Parent-Child Bonds. Pediatrics 2007, 119, 182–191. [CrossRef] [PubMed]

4. Herzberg, O.; Fletcher, K.K.; Schatz, J.L.; Adolph, K.E.; Tamis-LeMonda, C.S. Infant exuberant object play at home: Immense
amounts of time-distributed, variable practice. Child Dev. 2022, 93, 150–164. [CrossRef] [PubMed]

5. Lifter, K.; Mason, E.J.; Barton, E.E. Children’s Play: Where We Have Been and Where We Could Go. J. Early Interv. 2011, 33,
281–297. [CrossRef]

6. Rossmanith, N.; Costall, A.; Reichelt, A.F.; LÃ3pez, B.; Reddy, V. Jointly structuring triadic spaces of meaning and action: Book
sharing from 3 months on. Front. Psychol. 2014, 5, 1390. [CrossRef]

7. Yogman, M.; Garner, A.; Hutchinson, J.; Hirsh-Pasek, K.; Golinkoff, R.M.; Committee on Psychosocial Aspects of Child and
Family Health; Council on Communications and Media; Baum, R.; Gambon, T.; Lavin, A.; et al. The Power of Play: A Pediatric
Role in Enhancing Development in Young Children. Pediatrics 2018, 142, e20182058. [CrossRef]

8. Henricks, T. The nature of play: An overview. Am. J. Play. 2008, 1, 157–180.
9. Muentener, P.; Herrig, E.; Schulz, L. The Efficiency of Infants’ Exploratory Play Is Related to Longer-Term Cognitive Development.

Front. Psychol. 2018, 9, 635. [CrossRef]
10. Chiarello, L.A.; Palisano, R.J.; Bartlett, D.J.; McCoy, S.W. A Multivariate Model of Determinants of Change in Gross-Motor

Abilities and Engagement in Self-Care and Play of Young Children With Cerebral Palsy. Phys. Occup. Ther. Pediatr. 2011, 31,
150–168. [CrossRef]

11. Håkstad, R.B.; Obstfelder, A.; Øberg, G.K. Let’s play! An observational study of primary care physical therapy with preterm
infants aged 3–14 months. Infant Behav. Dev. 2017, 46, 115–123. [CrossRef]

12. Majnemer, A. Importance of Motivation to Children’s Participation: A Motivation to Change. Phys. Occup. Ther. Pediatr. 2011, 31,
1–3. [CrossRef] [PubMed]

13. Dusing, S.C.; Tripathi, T.; Marcinowski, E.C.; Thacker, L.R.; Brown, L.F.; Hendricks-Muñoz, K.D. Supporting play exploration and
early developmental intervention versus usual care to enhance development outcomes during the transition from the neonatal
intensive care unit to home: A pilot randomized controlled trial. BMC Pediatr. 2018, 18, 46. [CrossRef] [PubMed]

14. Morgan, C.; Novak, I.; Dale, R.C.; Guzzetta, A.; Badawi, N. GAME (Goals—Activity—Motor Enrichment): Protocol of a single
blind randomised controlled trial of motor training, parent education and environmental enrichment for infants at high risk of
cerebral palsy. BMC Neurol. 2014, 14, 203. [CrossRef]

15. An, M.; Nord, J.; Koziol, N.A.; Dusing, S.C.; Kane, A.E.; Lobo, M.A.; Mccoy, S.W.; Harbourne, R.T. Developing a fidelity measure
of early intervention programs for children with neuromotor disorders. Dev. Med. Child Neurol. 2021, 63, 97–103. [CrossRef]

16. Lynch, H.; Moore, A. Play as an occupation in occupational therapy. Br. J. Occup. Ther. 2016, 79, 519–520. [CrossRef]
17. Hamm, E.M. Playfulness and the Environmental Support of Play in Children with and without Developmental Disabilities. OTJR

Occup. Particip. Health 2006, 26, 88–96. [CrossRef]
18. Venuti, P.; de Falco, S.; Giusti, Z.; Bornstein, M.H. Play and emotional availability in young children with Down syndrome. Infant

Ment. Health J. 2008, 29, 133–152. [CrossRef]

https://www.unicef.org/sites/default/files/2018-12/UNICEF-Lego-Foundation-Learning-through-Play.pdf
https://doi.org/10.1542/peds.2006-2697
https://www.ncbi.nlm.nih.gov/pubmed/17200287
https://doi.org/10.1111/cdev.13669
https://www.ncbi.nlm.nih.gov/pubmed/34515994
https://doi.org/10.1177/1053815111429465
https://doi.org/10.3389/fpsyg.2014.01390
https://doi.org/10.1542/peds.2018-2058
https://doi.org/10.3389/fpsyg.2018.00635
https://doi.org/10.3109/01942638.2010.525601
https://doi.org/10.1016/j.infbeh.2017.01.001
https://doi.org/10.3109/01942638.2011.541747
https://www.ncbi.nlm.nih.gov/pubmed/21174548
https://doi.org/10.1186/s12887-018-1011-4
https://www.ncbi.nlm.nih.gov/pubmed/29426320
https://doi.org/10.1186/s12883-014-0203-2
https://doi.org/10.1111/dmcn.14702
https://doi.org/10.1177/0308022616664540
https://doi.org/10.1177/153944920602600302
https://doi.org/10.1002/imhj.20168


Behav. Sci. 2023, 13, 440 10 of 12

19. Miller, M.; Sun, S.; Iosif, A.-M.; Young, G.S.; Belding, A.; Tubbs, A.; Ozonoff, S. Repetitive behavior with objects in infants
developing autism predicts diagnosis and later social behavior as early as 9 months. J. Abnorm. Psychol. 2021, 130, 665–675.
[CrossRef]

20. Westby, C. Playing to Pretend or “Pretending” to Play: Play in Children with Autism Spectrum Disorder. Semin. Speech Lang.
2022, 43, 331–346. [CrossRef]

21. Williams, E. A Comparative Review of Early Forms of Object-Directed Play and Parent-Infant Play in Typical Infants and Young
Children with Autism. Autism 2003, 7, 361–374. [CrossRef]

22. Perzolli, S.; Bentenuto, A.; Bertamini, G.; Venuti, P. Play with Me: How Fathers and Mothers Play with Their Preschoolers with
Autism. Brain Sci. 2023, 13, 120. [CrossRef] [PubMed]

23. Venuti, P.; de Falco, S.; Esposito, G.; Bornstein, M.H. Mother–Child Play: Children with Down Syndrome and Typical Development.
Am. J. Intellect. Dev. Disabil. 2009, 114, 274–288. [CrossRef] [PubMed]

24. Chiarello, L.A.; Bartlett, D.J.; Palisano, R.J.; McCoy, S.W.; Jeffries, L.; Fiss, A.L.; Wilk, P. Determinants of playfulness of young
children with cerebral palsy. Dev. Neurorehabilit. 2019, 22, 240–249. [CrossRef]

25. Brigham, N.B.; Yoder, P.J.; Jarzynka, M.A.; Tapp, J. The Sequential Relationship Between Parent Attentional Cues and Sustained
Attention to Objects in Young Children with Autism. J. Autism Dev. Disord. 2010, 40, 200–208. [CrossRef]

26. Sugden, D. Handbook of Developmental Disabilities—Edited by Samual Odom, Robert Horner, Martha Snell and Jan Blacher. Br.
J. Spec. Educ. 2008, 35, 188–189. [CrossRef]

27. Fantasia, V.; Galbusera, L.; Reck, C.; Fasulo, A. Rethinking Intrusiveness: Exploring the Sequential Organization in Interactions
Between Infants and Mothers. Front. Psychol. 2019, 10, 1543. [CrossRef]

28. Moreno-Núñez, A.; Rodríguez, C.; Del Olmo, M.J. Rhythmic ostensive gestures: How adults facilitate infants’ entrance into early
triadic interactions. Infant Behav. Dev. 2017, 49, 168–181. [CrossRef] [PubMed]

29. Committee on the Science of Children Birth to Age 8: Deepening and Broadening the Foundation for Success; Board on Children,
Youth, and Families; Institute of Medicine; National Research Council; Allen, L.R.; Kelly, B.B. (Eds.) Child Development and
Early Learning. In Transforming the Workforce for Children Birth through Age 8; National Academies Press (US): Washington, DC,
USA, 2015.

30. Rose, S.A.; Feldman, J.F.; Jankowski, J.J. Information processing in toddlers: Continuity from infancy and persistence of preterm
deficits. Intelligence 2009, 37, 311–320. [CrossRef]

31. Smith, K.E.; Swank, P.R.; Denson, S.E.; Landry, S.H.; Baldwin, C.D.; Wildin, S. The Relation of Medical Risk and Maternal
Stimulation with Preterm Infants’ Development of Cognitive, Language and Daily Living Skills. J. Child Psychol. Psychiatry 1996,
37, 855–864. [CrossRef]

32. Johnson, N.; Parker, A.T. Effects of Wait Time when Communicating with Children who have Sensory and Additional Disabilities.
J. Vis. Impair. Blind. 2013, 107, 363–374. [CrossRef]

33. Niutanen, U.; Harra, T.; Lano, A.; Metsäranta, M. Systematic review of sensory processing in preterm children reveals abnormal
sensory modulation, somatosensory processing and sensory-based motor processing. Acta Paediatr. 2020, 109, 45–55. [CrossRef]
[PubMed]

34. Cress, C.J.; Grabast, J.; Jerke, K.B. Contingent Interactions Between Parents and Young Children With Severe Expressive
Communication Impairments. Commun. Disord. Q. 2013, 34, 81–96. [CrossRef]

35. Sigafoos, J.; Woodyatt, G.; Keen, D.; Tait, K.; Tucker, M.; Roberts-Pennell, D.; Pittendreigh, N. Identifying Potential Communicative
Acts in Children with Developmental and Physical Disabilities. Commun. Disord. Q. 2000, 21, 77–86. [CrossRef]

36. Provenzi, L.; Rosa, E.; Visintin, E.; Mascheroni, E.; Guida, E.; Cavallini, A.; Montirosso, R. Understanding the role and function of
maternal touch in children with neurodevelopmental disabilities. Infant Behav. Dev. 2020, 58, 101420. [CrossRef]

37. Håkstad, R.B.; Øberg, G.K.; Girolami, G.L.; Dusing, S.C. Enactive explorations of children’s sensory-motor play and therapeutic
handling in physical therapy. Front. Rehabilit. Sci. 2022, 3, 994804. [CrossRef]

38. Gibson, E.J. Exploratory Behavior in the Development of Perceiving, Acting, and the Acquiring of Knowledge. Annu. Rev. Psychol.
1988, 39, 1–42. [CrossRef]

39. Mateus, V.; Martins, C.; Osório, A.; Martins, E.C.; Soares, I. Joint attention at 10 months of age in infant–mother dyads: Contrasting
free toy-play with semi-structured toy-play. Infant Behav. Dev. 2013, 36, 176–179. [CrossRef]

40. Clearfield, M.W. Play for Success: An intervention to boost object exploration in infants from low-income households. Infant
Behav. Dev. 2019, 55, 112–122. [CrossRef]

41. Lobo, M.A.; Harbourne, R.T.; Dusing, S.C.; McCoy, S.W. Grounding Early Intervention: Physical Therapy Cannot Just Be About
Motor Skills Anymore. Phys. Ther. 2013, 93, 94–103. [CrossRef]

42. Fawcett, C.; Liszkowski, U. Mimicry and play initiation in 18-month-old infants. Infant Behav. Dev. 2012, 35, 689–696. [CrossRef]
43. Parise, E.; Cleveland, A.; Costabile, A.; Striano, T. Influence of vocal cues on learning about objects in joint attention contexts.

Infant Behav. Dev. 2007, 30, 380–384. [CrossRef] [PubMed]
44. Cattaneo, L.; Rizzolatti, G. The Mirror Neuron System. Arch. Neurol. 2009, 66, 557–560. [CrossRef] [PubMed]
45. Deák, G.O.; Walden, T.A.; Kaiser, M.Y.; Lewis, A. Driven from distraction: How infants respond to parents’ attempts to elicit and

re-direct their attention. Infant Behav. Dev. 2008, 31, 34–50. [CrossRef]
46. Ayres, A.J.; Robbins, J. Sensory Integration and the Child: Understanding Hidden Sensory Challenges, 25th anniversary ed.; WPS: Los

Angeles, CA, USA, 2005; ISBN 978-0-87424-437-3.

https://doi.org/10.1037/abn0000692
https://doi.org/10.1055/s-0042-1750348
https://doi.org/10.1177/1362361303007004003
https://doi.org/10.3390/brainsci13010120
https://www.ncbi.nlm.nih.gov/pubmed/36672101
https://doi.org/10.1352/1944-7558-114.4:274-288
https://www.ncbi.nlm.nih.gov/pubmed/19642713
https://doi.org/10.1080/17518423.2018.1471623
https://doi.org/10.1007/s10803-009-0848-7
https://doi.org/10.1111/j.1467-8578.2008.00393_5.x
https://doi.org/10.3389/fpsyg.2019.01543
https://doi.org/10.1016/j.infbeh.2017.09.003
https://www.ncbi.nlm.nih.gov/pubmed/28946022
https://doi.org/10.1016/j.intell.2009.02.002
https://doi.org/10.1111/j.1469-7610.1996.tb01481.x
https://doi.org/10.1177/0145482X1310700505
https://doi.org/10.1111/apa.14953
https://www.ncbi.nlm.nih.gov/pubmed/31350861
https://doi.org/10.1177/1525740111416644
https://doi.org/10.1177/152574010002100202
https://doi.org/10.1016/j.infbeh.2020.101420
https://doi.org/10.3389/fresc.2022.994804
https://doi.org/10.1146/annurev.ps.39.020188.000245
https://doi.org/10.1016/j.infbeh.2012.09.001
https://doi.org/10.1016/j.infbeh.2019.03.001
https://doi.org/10.2522/ptj.20120158
https://doi.org/10.1016/j.infbeh.2012.07.014
https://doi.org/10.1016/j.infbeh.2006.10.006
https://www.ncbi.nlm.nih.gov/pubmed/17400052
https://doi.org/10.1001/archneurol.2009.41
https://www.ncbi.nlm.nih.gov/pubmed/19433654
https://doi.org/10.1016/j.infbeh.2007.06.004


Behav. Sci. 2023, 13, 440 11 of 12

47. Santha, J.C. Occupational Therapy for Children and Adolescents, 7th ed.; Case-Smith, J., O’Brien, J.C., Eds.; Elsevier: St. Louis, MI,
USA, 2015; ISBN 978-0-323-16925-7.

48. Fiss, A.L.; Chiarello, L.A.; Hsu, L.-Y.; McCoy, S.W. Adaptive behavior and mastery motivation in children with physical disabilities.
Physiother. Theory Pract. 2023, 39, 1–12. [CrossRef]

49. American Occupational Therapy Association. Occupational Therapy Practice Framework: Domain and Process—Fourth Edition.
Am. J. Occup. Ther. 2020, 74, 7412410010p1–7412410010p87. [CrossRef] [PubMed]

50. O’Grady, M.G.; Dusing, S.C. Assessment Position Affects Problem-Solving Behaviors in a Child with Motor Impairments. Pediatr.
Phys. Ther. 2016, 28, 253–258. [CrossRef]

51. Mather, E. Novelty, attention, and challenges for developmental psychology. Front. Psychol. 2013, 4, 491. [CrossRef]
52. Shinskey, J.L.; Munakata, Y. Something old, something new: A developmental transition from familiarity to novelty preferences

with hidden objects. Dev. Sci. 2010, 13, 378–384. [CrossRef]
53. Lobo, M.A.; Kokkoni, E.; de Campos, A.C.; Galloway, J.C. Not just playing around: Infants’ behaviors with objects reflect ability,

constraints, and object properties. Infant Behav. Dev. 2014, 37, 334–351. [CrossRef]
54. Roder, B.J.; Bushneil, E.W.; Sasseville, A.M. Infants’ Preferences for Familiarity and Novelty During the Course of Visual

Processing. Infancy 2000, 1, 491–507. [CrossRef]
55. Sheets-Johnstone, M. The Primacy of Movement, Expanded 2nd ed.; John Benjamins Pub. Co: Amsterdam, The Netherlands, 2011;

ISBN 978-90-272-5218-0.
56. Rose, S.A.; Gottfried, A.W.; Melloy-Carminar, P.; Bridger, W.H. Familiarity and novelty preferences in infant recognition memory:

Implications for information processing. Dev. Psychol. 1982, 18, 704–713. [CrossRef]
57. Hughes, F.P. Children, Play, and Development, 4th ed.; Sage: Los Angeles, CA, USA, 2010; ISBN 978-1-4129-6769-3.
58. Wehmeyer, M.L.; Singh, N.N.; Shogren, K.A. (Eds.) Handbook of Positive Psychology in Intellectual and Developmental Disabilities:

Translating Research into Practice; Springer: Cham, Switzerland, 2017; ISBN 978-3-319-86540-9.
59. Steiner, A.M. A Strength-Based Approach to Parent Education for Children With Autism. J. Posit. Behav. Interv. 2011, 13, 178–190.

[CrossRef]
60. Behne, T.; Carpenter, M.; Call, J.; Tomasello, M. Unwilling Versus Unable: Infants’ Understanding of Intentional Action. Dev.

Psychol. 2005, 41, 328–337. [CrossRef] [PubMed]
61. Begus, K.; Gliga, T.; Southgate, V. Infants Learn What They Want to Learn: Responding to Infant Pointing Leads to Superior

Learning. PLoS ONE 2014, 9, e108817. [CrossRef] [PubMed]
62. Lynch, H. Infant Places, Spaces and Objects: Exploring the Physical in Learning Environments for Infants Under Two. Ph.D.

Thesis, Technological University Dublin, Dublin, Ireland, 2011. [CrossRef]
63. Looper, J.; Ulrich, D. Does Orthotic Use Affect Upper Extremity Support During Upright Play in Infants With Down Syndrome?

Pediatr. Phys. Ther. 2011, 23, 70–77. [CrossRef]
64. Rachwani, J.; Santamaria, V.; Saavedra, S.L.; Wood, S.; Porter, F.; Woollacott, M.H. Segmental trunk control acquisition and

reaching in typically developing infants. Exp. Brain Res. 2013, 228, 131–139. [CrossRef]
65. Kretch, K.S.; Marcinowski, E.C.; Hsu, L.; Koziol, N.A.; Harbourne, R.T.; Lobo, M.A.; Dusing, S.C. Opportunities for learning

and social interaction in infant sitting: Effects of sitting support, sitting skill, and gross motor delay. Dev. Sci. 2022, 26, e13318.
[CrossRef]

66. Bigelow, A.E.; MacLean, K.; Proctor, J. The role of joint attention in the development of infants’ play with objects. Dev. Sci. 2004, 7,
518–526. [CrossRef]

67. Stern, D.N. The First Relationship: Infant and Mother; Harvard University Press: Cambridge, MA, USA, 2002; ISBN 978-0-674-00783-3.
68. Fantasia, V.; Fasulo, A.; Costall, A.; LÃ3pez, B. Changing the game: Exploring infants’ participation in early play routines. Front.

Psychol. 2014, 5, 522. [CrossRef]
69. Lewthwaite, R.; Chiviacowsky, S.; Drews, R.; Wulf, G. Choose to move: The motivational impact of autonomy support on motor

learning. Psychon. Bull. Rev. 2015, 22, 1383–1388. [CrossRef]
70. Swirbul, M.S.; Herzberg, O.; Tamis-LeMonda, C.S. Object play in the everyday home environment generates rich opportunities

for infant learning. Infant Behav. Dev. 2022, 67, 101712. [CrossRef] [PubMed]
71. Smith, L.B. Cognition as a dynamic system: Principles from embodiment. Dev. Rev. 2005, 25, 278–298. [CrossRef]
72. Dauch, C.; Imwalle, M.; Ocasio, B.; Metz, A.E. The influence of the number of toys in the environment on toddlers’ play. Infant

Behav. Dev. 2018, 50, 78–87. [CrossRef] [PubMed]
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