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Does a high threshold of sensory
responsiveness affect the development
of pretend play in children on the autism
spectrum?
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Abstract

Background Among the current avenues of research into the origins and development of the autism spectrum,
those concerning atypical levels of sensory responsiveness are gaining increasing relevance. Researchers note

the relationship of sensory responsiveness in children on the autism spectrum to their motor, cognitive and social
development. Current research reports combines the responsiveness to sensory stimuli also with the development of
pretend play. Aim of this study was to verify the relationship between the level of development of pretend play and
the level of sensory responsiveness in children on the autism spectrum.

Methods A study was conducted in a group of 63 children with a diagnosis of autism spectrum aged from 3 years
and 7 months to 9 years and 3 months using: Pretend Play subscale from the Theory of Mind Mechanism Scale and
Sensory Experiences Questionnaire version 2.1.

Results The results revealed that elevated sensory hyporesponsiveness predicted low pretend play skills in the group
of participating children.

Conclusion The study verified the contribution of the level of sensory hyporesponsiveness to explaining the atypical
development of pretend play in children on the autism spectrum.

Keywords Autism spectrum, Pretend play, Level of sensory responsiveness

Introduction thinking, i.e. of the ability to handle and test possibilities,

There is something extraordinary about a child recreat-
ing in their play the scenarios of situations they have
previously observed in everyday life. Many adults watch
children’s play with intense attention and involvement.
After all, play is not only a manifestation of hypothetical
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called by Gopnik [19] counterfactual reasoning, but also
a manifestation of the emotions, desires, plans, anxiet-
ies, disappointments, hopes and a wide range of other
emotional and mental experiences that the author of the
game goes through. Watching a child at play is therefore
an opportunity to gain an insight into their most intimate
experiences.

Pretend play
In particular, the observation of the child’s symbolic
play provides a rich picture of these experiences. The
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development of symbolic play begins as early as the first
year of a child’s life and has two stages. The development
of the first takes place between 1 and 4 years of age and
involves the foundations of the ability to pretend in play
[40]. It is a skill that encompasses a number of specific
competencies: substitution (e.g. pretending that a build-
ing block is a telephone), attributing properties to objects
(e.g. pretending that a teddy bear is sick) and the use of
pretend scenarios (e.g. drinking tea from an empty cup,
covering a teddy bear with a blanket, etc.) [22, 34]).
Between the ages of 4 and 7, i.e. in the second stage of the
development of symbolic play, it becomes subordinated
to the roles assumed by those who play [40]. According to
Leslie [34], pretend play is the relationship between three
elements: the agent, the actual object, i.e. the primary
representation, and a decoupled representation concern-
ing the content of pretending. The process of decoupled
representation is anchored in the here and now and is
therefore temporal. It allows the child to attribute to an
object or person characteristics that are distinct from
the actual characteristics of that object or person. In this
sense, the ability to pretend in play remains necessary in
the development of symbolic play, which precedes the
role play stage. Role play, on the other hand, gives a child
a possibility to participate in imaginary social situations
and to develop social skills [51].

Pretend play in children on the autism spectrum

Children on the autism spectrum have been found to
demonstrate a delay in the development of spontane-
ous pretend play manifestations compared to typically
developing peers [47]. At the same time, a relationship
between the level of development of pretend play and the
severity of autism symptoms has also been observed [26,
31]. The delay in the development of pretend play skills
is related to the atypical development of some cognitive
and social skills observed in children on the autism spec-
trum: theory of mind [22, 34], praxis [35, 38] and playful-
ness [10].

Pretend play and theory of mind

Contemporary authors [9, 22, 28, 34] agree that there is
an interrelation between the development of pretend play
skills and the development of the child’s theory of mind
competence (understood as the ability to recognise the
mental states of others). They emphasise the role of pre-
tend play as a precursor [34], manifestation [22, 28] or
correlate [9] of developing theory of mind. According to
Leslie, the development of pretend play in a children pre-
cedes the development of their understanding of other
people’s beliefs, true as well as false (1987). According to
Baron-Cohen’s conception, skills such as, among others,
joint attention and emotion recognition are early stages
in the development of the theory of mind mechanism. At
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the same time, its most mature manifestation is the abil-
ity to understand false beliefs, which unfolds in typically
developing children up to about four years of age [5, 6].
Hadwin and colleagues [22] and Kimhi [28] additionally
include the ability to engage in pretend play within the
range of manifestations of theory of mind but without
specifying the relationship of this skill to theory of mind.
Chan and colleagues emphasise the interdependence of
the developmental pathways of pretend play and theory
of mind (2016) [9]. Representatives of each of these three
approaches (pretend play as a precursor, manifestation or
correlate of the developing theory of mind) do not ques-
tion the existence of an interdependence between pre-
tend play and theory of mind, although their opinions as
to the extent of this relationship differ.

The relationships between the development of different
manifestations of theory of mind and sensory responsive-
ness to stimuli have been confirmed in a group of chil-
dren on the autism spectrum. The studies revealed: an
association between joint attention and hyperrespon-
siveness [4, 12]; an association between emotion recog-
nition and reactivity to auditory, visual, tactile, gustatory
and olfactory stimuli [16]; and an association between
empathising and hyporesponsiveness [49]. All mentioned
findings regard studied group of children aged 2 to 6
years [4, 12] or 6 to 11 years [16, 49]. However, there are
no research findings confirming a relationship between
pretend play and sensory responsiveness in a group of
children on autism spectrum.

Pretend play and motor planning skills

Motor planning is one of the most complex skills. It
enables one to use new motor skills that are just being
learned. Once these activities become automatic, they
no longer require motor planning. This involves, among
other things, a good body schema and the proper integra-
tion of sensations from the body’s own movement with
tactile, visual and auditory stimuli. In fact, the develop-
ment of praxis is determined by the course of sensory
integration processes, including the level of responsive-
ness to sensory stimuli [2, 14].

Contemporary researchers emphasise that pretend
play does not appear spontaneously in the development
of children on the autism spectrum but requires prompt-
ing and demonstration by a teacher or parent [11]. The
development of pretend play in those children, as well as
in their typically developing peers, becomes significantly
more effective when supported by parents [53]. It has
previously been noted that children on the autism spec-
trum perform better in tasks requiring motor planning
when they are provided with various (auditory, tactile,
proprioceptive) stimuli than when they receive no addi-
tional stimulation at all [7]. For those children, pretend
play is therefore a complex skill that, like any new motor
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activity in the early stages of development, requires prac-
tice and adult support.

It has been reported that difficulties in the development
of praxis in children on the autism spectrum are related
to a delay in the development of their social and symbolic
play [35, 38]. At the same time, researchers [41] note that
other sensory processing factors—body awareness, bal-
ance and touch—also contribute to the development of
pretend play skills in typically developing children. In
children on the autism spectrum, on the other hand it
has been confirmed that difficulties in imitation praxis
are related to the level of sensory responsiveness [43].
Relationships have been pointed out between atypical
development of imitation praxis and skills that, like pre-
tend play, are manifestations of theory of mind: under-
standing false beliefs [39], joint attention [42], as well as
emotion recognition [1].

Pretend play and playfulness

The measures of playfulness are as follows: Internal Locus
of Control, Intrinsic Motivation, Suspension of Reality,
Framing [8). Intrinsic Motivation involves such features
in a child’s behaviour as engagement, play for play’s sake,
not for its effect or reward, persistence and affect. Inter-
nal Locus of Control refers to two ranges of skills: in rela-
tion to self (making decisions, staying safe, modifying,
interacting with objects) and in relation to others (nego-
tiating, social play, supporting, initiating play, joining the
play, participating). Suspension of Reality pertains to cre-
ativity in the use of objects and the ability to joke. Fram-
ing refers to the ability to give the clear play cues and to
respond to the other’s cues, as well to maintain in the
play theme [8].

However researchers [10] emphasise that the develop-
ment of pretend play in this group of children is deter-
mined by only one measure of playfulness — Internal
Locus Of Control. Other dimensions of playfulness are
not associated with the development of pretend play in
children on autism spectrum. It can therefore be con-
cluded that pretend play only partially coincides in
meaning with playfulness. Of note, none of the afore-
mentioned measures of playfulness are dependent on the
level of development of ideational praxis in children on
the autism spectrum [37].

In sum, on the basis of existing research findings, it
is not possible to make precise inferences about the
relationship between pretend play and the level of
responsiveness to sensory stimuli in children on autism
spectrum.

Methods

Aim

The objective of the research conducted was to deter-
mine in what way the level of sensory responsiveness
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determines the level of development of pretend play
in children on the autism spectrum. The main research
hypothesis was formulated as follows.

H1. The development of pretend play in children on the
autism spectrum is negatively determined by the level of
Sensory responsiveness.

The research findings to date confirm that abnor-
malities in sensory processing in children on the autism
spectrum are related to their difficulties in skills that are
manifestations of theory of mind, such as engaging in
social play [38] or the ability to share attention [4, 12]. It
was therefore hypothesised that also the level of develop-
ment of pretend play would be related to the level of sen-
sory responsiveness.

Sample group

The criteria for the selection of the sample group were a
diagnosis of autism spectrum and a level of speech com-
prehension corresponding at least to that of children
aged 4 years. Before proceeding to assessing pretend play,
the level of speech comprehension was assessed using the
Speech Comprehension subscale of the IDS-P test [21] in
a Polish translation and adaptation [17]. The recruitment
of children for the study was conducted by contacting
the management staff of the educational or therapeutic
facilities they attended. Ultimately, the study involved a
group of 63 children with a diagnosis of autism spectrum,
aged from 3 years and 7 months to 9 years and 3 months.
The mean age of participants was 5 years and 9 months
(SD=1.59). The largest subgroup was children aged from
7 years to 9 years and 3 months (24 children, represent-
ing 38.09% of all participating children). The smallest
group were children aged from 3 years and 7 months to 4
years and 11 months (13 children, representing 20.64% of
participants). Of the participating children, 34.93% were
aged from 5 years to 6 years and 11 months. For four
children, no information on age was obtained (the par-
ent did not specify the exact age of the child in years and
months). A disproportion in the size of the subgroups of
girls (17.5%, 11 participants) and boys (82.5%, 52 partici-
pants) was observed. Surveyed children were residents
of medium-sized and large cities (30.16% and 23.80% of
participants, respectively), rural areas (28.58% of partici-
pants) and small towns (12.70% of participants). For three
children, no information was obtained on their place of
residence. The participants were educated in: inclusive
kindergartens (79.37%, 50 participants), kindergartens
for children with special educational needs (7.93%, 5
participants), schools for children with special educa-
tional needs (6.34%, 4 participants), and inclusive schools
(3.18%, 2 participants). One child attended a therapeu-
tic school (1.59%) and another a special care educa-
tional facility (1.59%). The sample group had diagnoses
of autism, infantile or early childhood autism (87.31%).
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Some of the children also had diagnoses of Asperger Syn-
drome (7.93%) and atypical autism (4.76%).

Research tools

The study reported in this article used the Sensory Expe-
riences Questionnaire version 2.1 (SEQ) by Baranek [3],
translated into Polish by [30] — measuring the level of
sensory responsiveness, the Pretend Play subscale from
the Theory of Mind Mechanism Scale (SToMM) (2016)
to assess the level of development of pretend play and
also a sociodemographic datasheet.

The sociodemographic datasheet contained questions
to the child’s parent/caregiver concerning: the type of
diagnosis, the presence of comorbid conditions, the type
of educational establishment the child attends and the
family’s place of residence. Parents were also asked to
provide in the questionnaire the detailed name of their
child’s diagnosis (e.g. early childhood autism, autism
spectrum, atypical autism, Asperger’s syndrome) exactly
as it appears in their child’s medical file.

The Sensory Experiences Questionnaire version 2.1
(SEQ) by Baranek [3] translated into Polish by [30]
(translation consultation by M. Wiséniewska, PhD) is
used for measuring the level of sensory responsiveness
in children on autism spectrum. The results of this tool
are as follows: a total score and specific scores for pat-
terns of sensory responsiveness (Hyporesponsiveness
— HYPO, Hyperresponsiveness — HYPER, Sensory seek-
ing — SEEK). The results of the subscales are correlated
to each other. There are some other scores regarding the
sensory modality categories (Auditory — AUD, Visual —
VIS, Tactile — TACT, Gustatory and Olfactory — GUST
AND OLF, Vestibular and Proprioceptive — VEST and
PRO) and regarding the sensory context (Social Con-
text — SOCIAL, Nonsocial Context — NONSOCIAL).
In the present study, it was decided that all the results
obtained by the children would be analysed in order to
gain as detailed a picture as possible of the relationship
of pretend play with sensory responsiveness. The child’s
parent/caregiver provides answers on a 5-point Lik-
ert scale. Higher scores represent more severe sensory
responsiveness. Cronbach’s a coefficients showed satis-
factory values for the total score (0.83) and for most of
individual dimensions (HYPER: 0.81; HYPO: 0.67; SEEK:
0.78; SOCIAL: 0.61; NONSOCIAL: 0.80) and modali-
ties (VIS: 0.64; TACT: 0.66). However, three subscales
showed insufficient values (AUD: 0.53; VEST and PRO:
0.23; GUST AND OLF: 0.43).

The Theory of Mind Mechanism Scale (SToMM) [29]
is based on the concept and educational program of
mind-reading skills by P. Howlin, S. Baron-Cohen and
J. Hadwin [25]. This tool makes it possible to assess the
level of development of the elements of the Theory of
Mind Mechanism: emotion recognition, understanding
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beliefs and ability to pretend play. The presented study
used the Pretend Play subscale (STOMM_PP). During
the experiment, the child’s free play with a set of toys (a
toy cleaning set, a toy DIY set, a large rag doll “Krzys’, a
toy cup and teaspoon, a toy house with furniture and two
lego figures: a boy and a girl) is observed during 10 min
of spontaneous, nondirected play. The child may also
choose to play with other toys available in the room. The
child is encouraged by the researcher to play freely, and
for the levels of pretend play (4 and 5) some simple addi-
tional scenarios are dictated by the researcher (e.g. brush-
ing teeth), and then additional questions are asked of the
child to assess whether he/she can distinguish pretend-
ing from reality (e.g. the researcher asks the child who is
pretending to brush teeth with an imaginary toothbrush,
“Are you really brushing your teeth or are you pretend-
ing?”). The answers provided by the child to these ques-
tions make it possible to assess whether he or she can
distinguish between pretending and reality in three areas:
substitution of an object, pretend action and pretend
scenario. This information is additional to assessing the
level of development of pretend play. Observing in what
way and how many times the child uses the toys (for sen-
sorimotor, functional or pretend play) makes it possible
to assign the child to one of the levels of development
of pretend play skills: no development of sensorimotor
play, sensorimotor play (non-specific: shaking, smelling,
tasting, sorting, etc.), emerging functional play (1 or 2
examples of functional play, e.g. putting a spoon in a cup,
pushing a car, etc.), established functional play (at least
of 3 examples of functional play), emerging pretend play
(1 or 2 examples relating to: substitution of objects, e.g. a
building block representing a car, attribution of charac-
teristics, e.g. pretending a teddy bear has a dirty face, use
of imaginary scenarios, e.g. drinking from an empty cup),
established pretend play (minimum of 3 examples in the
following areas: substitution of objects, attribution of
characteristics and use of imaginary scenarios). If a child
refuses to participate or participates for a very short time
(e.g. 2-3 min) without showing any signs of pretend play,
his/her participation is not scored. A pilot study was con-
ducted with 26 children on the autism spectrum and 25
children with typical development between the ages of 4
years 4 months and 8 years 11 months. All of the typically
developing children attained development of pretend
play at level 5, while the children on the autism spectrum
had a mean score of 4.23 (SD=1.17). These were statis-
tically significant differences [32]. The tool was not vali-
dated in children with neurodevelopmental diagnoses.
Cronbach’s a for this subscale is 0.78.

Procedure
Parents or caregivers of the participating children read
detailed written information about the conditions of the
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Table 1 Sensory responsiveness level and level of pretend play Table 2 Regressions for pretend play level
in a sample of studied children Pretend play level
M SD R’=0.17,F=12.68 p<.001
SToMM PP 435 1.19 B t p 95%CI
SEQ TS 227 0.50 Constant 568(B) 1421 p<.001 488648
HYPER 2.15 0.66 Sensory hyporesponsiveness — —0.41 -356  p<.001 -1.09-030
HYPO 191 0.70 Note R2—model fit coefficient; t—test statistic; S—standardised regression
SEEK 247 0.66 coefficient; p—statistical significance
SOCIAL 2.1 0.56
NONSOCIAL 233 0.54 .
The research project was approved by the Research
VIS 224 0.67 . . X
AUD o1 075 Ethics Committee Institute of Psychology at the John
TACT 108 059 Paul II Catholic University of Lublin, Poland.
VEST and PRO 2.66 0.69 R It
GUST and OLF 240 068 esults

Note STOMM_PP - Pretend Play subscale from the Theory of Mind; Mechanism
Scale; SEQ - Sensory Experiences Questionnaire; TS - total score; and scores in
the dimensions of: HYPER — Hyperresponsiveness; HYPO — Hyporesponsiveness,
SEEK - Sensory seeking; SOCIAL - Social context, NONSOCIAL — Nonsocial context
and in the modalities: VIS - visual, AUD — Auditory, TACT - Tactile; VEST and PRO -
Vestibular and proprioceptive, GUST and OLF - Gustatory and olfactory

study. After expressing written consent for participa-
tion, the parents/caregivers were asked to complete the
Sensory Experiences Questionnaire version 2.1 and the
sociodemographic datasheet.

The participating children were invited to individual
sessions during which their level of development of pre-
tend play was assessed. The sessions took the form of play
and were held in a room familiar to the children in the
educational or therapeutic facility attended by the child.
All of them lasted approximately 10 min. In most cases,
during the assessment, the researcher was alone with
the participating child. In a few cases, a support teacher
was present. It was left for the teacher to decide whether
the teacher would be present during the assessment. The
teacher was asked not to assist the child in organising
play or answering the researcher’s questions. At the end
of the session, every child received a tiny toy (a yo-yo, a
sensory ball, a squeeze toy etc.) as an expression of grati-
tude for the participation.

IBM SPSS 25 version with the PROCESS extension [24]
was used for the statistical analysis. For statistical analy-
ses, linear regression analysis in the stepwise model was
used to verify the hypothesis. All sensory responsive-
ness level variables were included in one model. Stepwise
regression allows only those variables that are significant
predictors of the dependent variable to be entered into
the model. Variables that are not significant are elimi-
nated. Also, the successive inclusion of predictors in the
stepwise regression makes it possible to control for their
mutual co-variance. Additionally, Student’s t-test was
used to verify differences in terms of the level of sensory
responsiveness in subgroups of children who scored low
and high on the development of pretend play.

The presentation of the results begins with a description
of the state of the variables analysed — the level of sensory
responsiveness and the level of pretend play in the group
of participating children (Table 1).

In terms of the level of general responsiveness, as well
as in terms of the level of responsiveness in particular
dimensions and modalities, the results obtained by par-
ticipants oscillate between 1.91 and 2.66. These values are
similar to the theoretical mean for the tool used (Sensory
Experiences Questionnaire version 2.1). On their basis, it
is possible to draw conclusions about the average level
of sensory responsiveness of the participating children.
They obtained the highest results in modalities concern-
ing vestibular and proprioceptive stimuli, gustation and
olfaction, as well as in the dimension of sensory seek-
ing. The lowest results obtained by participating children
were in the dimension of hyporesponsiveness to sensory
stimuli and the tactile modality (Table 1).

The mean score for the development of pretend play
skills in the children was 4.35, which corresponds to
level 5 of its development, i.e. established pretend play
(Table 1).

Significant model of the relationship between the level
of development of pretend play and the level of sensory
responsiveness are presented below (Table 2).

For a more detailed analysis of the relationship of pre-
tend play with the level of sensory responsiveness in the
participating children, it was decided that the level of
responsiveness would be compared in two subgroups of
children: those who scored low (3 and below — no mani-
festation of pretend play) on the Pretend Play subscale of
the SToMM and those who scored high (4 and 5 — pres-
ence of pretend play) on that Subscale. The results of
the analyses indicate that the subgroup of children with
low scores on pretend play have higher levels of sensory
hyporesponsiveness, as well as responsiveness in the
tactile modality and in the nonsocial context, than the
subgroup of children with high levels of pretend play
development. Furthermore, differences between these
subgroups in responsiveness in the visual modality and
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in the social context are on the borderline of significance
(Table 3).

Discussion

The author’s research partially verifies the hypothesis that
the development of pretend play in a group of children on
the autism spectrum is determined by the level of respon-
siveness to sensory stimuli. It reveals that, of the many
dimensions and modalities of sensory responsiveness,
only the level of hyporesponsiveness is a predictor for the
level of development of pretend play in the group of chil-
dren on the autism spectrum. Therefore, a high threshold
for responding to stimuli of different modalities deter-
mines a weaker development of pretend play in children
on the autism spectrum. Such findings are consistent
with analyses by [38] indicating a link between social play
(including pretend social play) and the development of
praxis in this group of individuals. The author’s research
complements these findings by indicating that difficulties
in pretend play (also of a social nature) are related to a
high threshold for responding to sensory stimuli. A high
stimulus-response threshold (sensory hyporesponsive-
ness) is associated with difficulties in perceiving stimuli
and focusing attention on them [2]. May therefore be an
obstacle to perceiving and learning the possible uses of
toys and objects in pretend play and to planning a sce-
nario for playing with them.

At the same time, it is worth noting that other mea-
sures of sensory responsiveness (including sensory
hyperresponsiveness and sensory seeking) proved to be
non-significant predictors for the level of pretend play
in the sample group of children. At this point, it is worth
mentioning that the sample group was characterized by
little heterogeneity in the scores obtained for the level of
development of pretend play. The majority of the group
scored high (4 or 5) which also resulted in high scores
when converted to mean scores (M=4.35; SD=1.19)
(Table 1). Possibly, in children who perform well in
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pretend play, sensory hyperresponsiveness and sensory
seeking are not as important for the development of pre-
tend play as sensory hyporesponsiveness.

Additional analyses indicating differences between
subgroups with high and low scores in pretend play sug-
gest that hyporesponsiveness to tactile stimuli and to the
stimuli present outside the social context may predict the
pretend play level in children on the autism spectrum.
Abnormal levels of responsiveness to tactile stimuli, on
the other hand, are associated with difficulties in praxis
[2]. This leads to the assumption that praxis is involved
in the relationship between sensory hyporesponsiveness
and pretend play in children on the autism spectrum.
Confirmation of such an assumption in future studies
would be substantial contribution to the existing evi-
dence indicating the association of the development of
a child’s praxis with symbolic and social play skills [35].
The proven relationship between social and symbolic
play and praxis [35, 38] in children on autism spectrum
suggests to measure also the other motor skills, such as
coordination in future research.

Apart from little heterogeneity in the scores obtained
for the level of development of pretend play for the sam-
ple group, another limitation of the analyses conducted in
this study is the lack of a control group of typically devel-
oping children. It would be advisable to repeat the study
using the analyses in the control group, and ensuring that
a group of children on the autism spectrum with more
heterogeneous levels of development of pretend play is
selected. In this way, the results obtained and the con-
clusions drawn will be better substantiated. Among the
directions for future analysis, it is also worth mentioning
the study of the role of pretend play in the relationship
of sensory responsiveness with the severity of autism
symptoms. Current research evidence reveals an associa-
tion of autism symptom severity in terms of communi-
cation and interaction and restricted patterns of interests
and activities with sensory responsiveness [23, 33, 44, 45,

Table 3 Sensory responsiveness level in groups of children with low and high scores in pretend play

SToMM_PP >3 N=52

STOMM_PP<3N=11

SEQ M (SD) M (SD) df t p d
TS 2.23(0.53) 242(037) 61 168 0097

HYPER 212(067) 225 (0.64) 61 115 0127

HYPO 1.78 (061) 240 (0.85) 61 335 0001 065
SEEK 246 (0.67) 254 (0.64) 61 067 0504

SOCIAL 205 (0.57) 234 (043) 61 203 0046 0.54
NONSOCIAL 2.29(0.57) 245 (0.36) 61 229 0029 053
VIS 213(0.75) 253 (067) 61 206 0043 073
AUD 2.16(0.70) 251 (042) 61 162 0.109

TACT 1.90 (0.60) 225 (0.49) 61 261 0011 057
VEST and PRO 265 (0.73) 267 (0.54) 61 0.89 0381

GUST and OLF 244 (0.69) 224 (062) 61 0.54 0589

Note STOMM_PP > 3 - subgroup of children who scored in Pretend Play subscale from the Theory of Mind Mechanism Scale 3 or less; STOMM_PP < 3 - subgroup of children
who scored in Pretend Play subscale from the Theory of Mind Mechanism Scale 4 or 5; t—test statistic; df—the number of degrees of freedom; d—Cohen’s d
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54] as well as with pretend play [26, 31]. They therefore
lead to the conclusion that pretend play may play role in
the relationship between the level of sensory responsive-
ness and the severity of autism symptoms. It also seems
worthwhile to repeat the study while controlling for the
variables of age, level of communication and language
development (including speech comprehension) in the
participating children, which have been suggested by
researchers to have a significant impact on the develop-
ment of pretend play in typically developing children [36,
50] as well as in children on the autism spectrum [10].
Moreover, the level of speech development is related with
the severity of autism symptoms [52]. The strength of
the relationship between sensory responsiveness and the
severity of autism symptoms may therefore differ in chil-
dren with different levels of speech and communication
development. Another important future research direc-
tion may be to examine the associations among pretend
play, sensory responsiveness and skills such as praxis and
theory of mind. Only in a few cases a support teacher was
present during the session with the child. Therefore, it
is difficult to assess the real significance of the teacher’s
presence for the child’s performance in pretend play or
sensory responsiveness level. It is worth to control this
variable in the future research. Including the presence of
a support teacher in the model explaining pretend play
may provide important information on the role of pres-
ence of other people for the pretend play in children on
the autism spectrum.

Conclusions

The partially verified hypothesis that the development of
pretend play in a group of children on the autism spec-
trum can be predicted by the level of responsiveness to
sensory stimuli indicates that difficulties in pretend play
are related to a high threshold for responding to sen-
sory stimuli. High stimulus-response threshold (sensory
hyporesponsiveness) is associated with difficulties in per-
ceiving stimuli and focusing attention on them [2], and
may therefore be an obstacle to perceiving and learning
the possible uses of toys and objects in pretend play and
to planning a scenario for playing with them. The proven
differences between subgroups with high and low scores
in pretend play suggest that hyporesponsiveness to tac-
tile stimuli and to the stimuli present outside the social
context may be a particularly important predictor of the
development of pretend play in children on the autism
spectrum.

The verified role of the level of hyporesponsiveness
to sensory stimuli in the development of pretend play
in children on the autism spectrum may have impli-
cations for the practice of rehabilitation of this group
of children. This is because reducing high levels of

Page 7 of 9

hyporesponsiveness to sensory stimuli may play some
role in supporting the development of pretend play in
this group of children.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/511689-024-09551-y.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
Not applicable.

Author contributions
KK.is the only author of this manuscript, and is responsible for the study’s
conception, design of the work, analysis and interpretation of data.

Funding
The study wasn't funded.

Data availability
Not applicable.

Declarations

Ethical approval and consent to participate

The research project was approved by the Research Ethics Committee
Institute of Psychology at the John Paul Il Catholic University of Lublin, Poland.
When referring to the children participating in the study, it was decided to
use the phrase children on autism spectrum instead of autistic children. It is
worth to notice that the results of current research on the preferences of that
group of people as to the terms describing them are not consistent. Some
studies indicate a preferred person-first language [13]. Others, prove that also
accepted by these persons is the identity-first language [27]. Many studies
indicate that there is no clear preference in this issue in the group of people
on the autism spectrum [15, 20]. In the absence of unambiguous conclusions
in this issue, it was decided to use the phrase that participants’ parents used
most often in the conversations with the author (children on autism spectrum).
In the author’s opinion, such a phrase emphasise the atypicality of the
children’s development and at the same time their dignity as persons.

Consent for publication
This manuscript doesn't contain any individual person’s data in any form, there
isn't included consent to publication form.

Competing interests

There is no potential conflict of interest including financial, personal or
other relationships with other people or organizations within three years of
beginning the submitted work that could inappropriately influence, or be
perceived to influence, their work. The author declares that they have no
competing interests.

Received: 22 August 2023 / Accepted: 31 May 2024
Published online: 25 June 2024

References

1. Abrams G, Jayashankar A, Kilroy E, Butera C, Harrison L, Ring P, Houssain A,
Nalbach A, Cermak SA. Differences in praxis errors in Autism Spectrum Disor-
der compared to Developmental Coordination Disorder. J Autism Dev Disord.
2022. https://doi.org/10.1007/510803-022-05858-8.

2. Ayres Al. Sensory integration and the child. Western Psychological Services;
1991.


https://doi.org/10.1186/s11689-024-09551-y
https://doi.org/10.1186/s11689-024-09551-y
https://doi.org/10.1007/s10803-022-05858-8

Krzysztofik Journal of Neurodevelopmental Disorders

22.

23.

24.

25.

Baranek GT. Sensory experiences Questionnaire (SEQ) version 2.1. Division of
Occupational Science and Occupational Therapy. University of North Carolina
at Chapel Hill; 1999.

Baranek GT, Watson LR, Boyd BA, Poe MD, David FJ, McGuire L. Hyporespon-
siveness to social and nonsocial sensory stimuli in children with autism,
children with developmental delays, and typically developing children. Dev
Psychopathol. 2013;25:307-20. https://doi.org/10.1017/50954579412001071.
Baron-Cohen S. Mindblindness: an essay on autism and theory of mind. The
MIT; 1995.

Baron-Cohen S. (2005). The empathizing system. A revision of the 1994
model of the mindreading system. In: B. Ellis, D. Bjorklund, editors, Origins of
the Social Mind, (468-492). Guliford.

Berger KA. Praxis and autism: the psychomotor regulation sensory processing
dimension - a report from the field. Front Integr Nuerosci. 2013;6. https://doi.
0rg/10.3389/fnint.2012.00129.

Bronson MR, Bundy AC. A correlational study of a test of playfulness and

a test of environmental supportiveness for play. Occup Therapy J Res.
2001;21(4):241-59. https://doi.org/10.1177/153944920102100403.

Chan P, Chen C, Feng H, Lee Y, Chen K. Theory of mind deficit is Associated
with pretend play performance, but not playfulness, in children with Autism
Spectrum Disorder. Hong Kong J Occup Therapy. 2016,28:43-52. https://doi.
0rg/10.1016/}.hkjot.2016.09.002.

Chen KL, Chen CT, Lin CH, Huang CY, Lee YC. Prediction of playfulness

by pretend play, Severity of Autism Behaviors, and Verbal Comprehen-

sion in Children with Autism Spectrum Disorder. Neuropsychiatr Dis Treat.
2019;15:3177-86. https://doi.org/10.2147/NDT.5223681.

Cesur MS, Odluyurt S. (2019). An investigation of the opinions and sugges-
tions of parents and teachers about the teaching of play skills to children
with autism spectrum disorders. International Journal of Early Childhood
Special Education, 11(2), 128-140. https://doi.org/10.20489/intjecse.670469.
Dakopolos AJ, Jahromi LB. Differences in sensory responses among chil-
drewith autism spectrum disorder and typical development: links to joint
attention and social competence. Infant Child Dev. 2019;28(1). https://doi.
0rg/10.1002/icd.2117.

De Laet H, Nijhof AD, Wiersema JR. Adults with Autism Prefer Person-First Lan-
guage in Dutch: a Cross-country Study. J Autism Dev Disord. 2023. https://
doi.org/10.1007/510803-023-06192-3.

Dunn W. Living sensationally: understanding your senses. Jessica Kingsley
Public INC; 2008.

Dwyer P. Stigma, incommensurability, or both? Pathology-First, Person-First,
and identity-first Language and the challenges of Discourse in Divided
Autism communities. J Dev Behav Pediatr. 2022;,0143(2):111-3. https://doi.
0org/10.1097/DBP0000000000001054.

Efranian F, Razini H, H., Ramshini M. The relationship between executive func-
tions and sensory Processing with Emotional Recognition in Autism Spec-
trum Disorder. Int J Sport Study Health. 2018;1(2). https://doi.org/10.5812/
intjssh.74071.

Fecenec D, Jaworowska A, Matczak A. IDS-P Skale Inteligencji i Rozwoju Dla
Dzieci w Wieku Przedszkolnym. PTP PTP; 2015.

Fecteau S-M, Normand CL, Normandeau G, Cloutier |, Guerrero L, Turgeon S,
Poulin M-H. (2024). Not a trouble: A mixed-method study of autism-related
language preferences by French-Canadian adults from the autism commu-
nity. Neurodiversity, 2. https:;//doi.org/10.1177/27546330241253696.

Gopnik A. (2010). The Philosophical Baby: What Children’s Minds Tell Us About
Truth, Love, and the Meaning of Life, Farrar, Straus, Giroux.

Grech LB, Koller D, Olley A. Furthering the person-first versus identity-first
language debate. Australian Psychol. 2023. https://doi.org/10.1080/00050067
.2023.2192863.

Grob A, Reimann G, Gut J, Frischknecht M-C. Intelligence and Development
Scales - Preschool (IDS-P). Intelligenz Und Entwicklungsskalen fir das Vorsch-
ulalter. Verlag Hans Hube; 2013.

Hadwin J, Baron-Cohen S, Howlin P, Hill K. Can we teach children with

autism to understand emotions, belief and pretence? Dev Psychopatology.
1996;8:345-65. https://doi.org/10.1017/50954579400007 136.

Hannant P, Cassidy S, Tavassoli T, Mann F. Sensorimotor Difficulties Are Associ-
ated with the severity of Autism Spectrum conditions. Front Integr Nuerosci.
2016;10:28. https://doi.org/10.3389/fnint.2016.00028.

Hayes AF. An introduction to mediation, moderation, and conditional process
analysis. A regression-based approach. Guilford Press; 2018.

Howlin P, Baron-Cohen S, Hadwin J. Teaching children with autism to mind-
read: a pratical guide. John Wiley & Sons Ltd.; 1999.

(2024) 16:34

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Page 8 of 9

Kang E, Klein EF, Lillard AS, Lerner MD. Predictors and moderators of sponta-
neous pretend play in children with and without Autism Spectrum Disorder.
Front Psychol. 2016;7. https://doi.org/10.3389/fpsyg.2016.01577.

Keates N, Martin F, Waldock KE. Autistic people’s perspectives on functioning
labels and Associated reasons, and Community Connectedness. J Autism Dev
Disord. 2024. https://doi.org/10.1007/510803-024-06316-3.

Kimhi Y. Theory of mind abilities and deficits in autism spectrum dis-

orders. Top Lang Disorders. 2014;34:329-43. https://doi.org/10.1097/
TLD.0000000000000033.

Krzysztofik K. Skala Mechanizmu Teorii Umystu (SToMM). Lublin: KPReh KUL;
2016.

Krzysztofik K, Otrebski W. Kwestionariusz Doswiadczen Sensorycznych (KDS).
Lublin: KPReh KUL; 2016.

Krzysztofik K, Marianczyk K. Zwigzek Poziomu Rozwoju Zabawy w udawanie
z nasileniem symptomaow autyzmu u dzieci z ASD w wieku przedszkolnym

i mtodszym szkolnym. Roczniki Pedagogiczne. 2018;10(46):3, 140-9. https://
doi.org/10.18290/rped.2018.10.3-9.

Krzysztofik K. (2020). Mechanizm Teorii Umystu jako mediator zwigzku
poziomu reaktywnosci sensorycznej z nasileniem syndromu autyzmu.
Doctoral thesis [John Paul Il Catholic University of Lublin], http://hdl.handle.
net/20.500.12153/1387.

Krzysztofik K. Reaktywnos¢ sensoryczna i teoria umystu. Zréznicowane
Uwarunkowania Nasilenia symptomow zaburzer Ze Spektrum Autyzmu.
CeDeWu; 2021.

Leslie AM. Pretense and representation: the origin of the theory of mind.
Psychol Rev. 1987;4:412-26. https://doi.org/10.1037/0033-295X.94.4.412.
Libby S, Powell S, Messer D. Spontaneous play in children with autism: a
reappraisal. J Autism Dev Disord. 1998;28:487-97. https://doi.org/10.102
3/A:1026095910558. Jordan, R.

Lillard AS, Lerner MD, Hopkins EJ, Dore RA, Smith ED, Palmquist CM. The
impact of pretend play on children’s development: a review of the evidence.
Psychol Bull. 2013;139(1):1-34. https://doi.org/10.1037/a0029321.
May-Benson TA, Lauchlan CB, Salazar MN, Polshuk H, Sherman RC, Teasdale
S A. Ideational Praxis and Playfulness in Children with and without Autism
Spectrum Disorder. Am J Occup Ther. 2017;71(4Supplement1):7111505145pl.
https://doi.org/10.5014/ajot.2017.7151-PO6052.

Miller Kuhaneck H, Britner PA. A preliminary investigation of the relationship
between sensory processing and social play in autism spectrum disorder,
OTJR: Occupation. Participation Health. 2013;33(3):159-67. https://doi.
0rg/10.3928/15394492-20130614-04.

Perra O, Williams JHG, Whiten A, Fraser L, Benzie H, Perrett DI. Imitation and
'theory of mind’ competencies in discrimination of autism from other neu-
rodevelopmental disorders. Res Autism Spectr Disorders. 2008;2(3):456-68.
https://doi.org/10.1016/j.rasd.2007.09.007.

Piaget J. La representation du monde chez I'enfant. Rowman and Littefield;
1926.

Roberts T, Stagnitti K, Brown T, Bhopti A. Relationship between sensory Pro-
cessing and pretend play in typically developing children. Am J Occup Ther.
2018;72(1). https://doi.org/10.5014/2jot.2018.027623.

Rogers SJ, Hepburn SL, Stackhouse T, Wehner E. Imitation perfor-

mance in toddlers with autism and those with other developmental
disorders. J Child Psychol Psychiatry. 2003;44(5):763-81. https://doi.
org/10.1111/1469-7610.00162.

Roley SS, Mailloux Z, Parham LD, Schaaf RC, Lane CJ, Cermak S. (2015). Sen-
sory integration and praxis patterns in children with autism. American Journal
of Occupational Therapy, Jan-Feb;69(1):6901220010. https://doi.org/10.5014/
ajot.2015.012476. PMID: 25553746.

Schulz SE, Stevenson RA. Sensory hypersensitivity predicts repetitive behav-
jours in autistic and typically-developing children. Autism. 2019;23(4):1028-
41. https://doi.org/10.1177/1362361318774559.

Schulz SE, Stevenson RA. Differentiating between sensory sensitivity and
sensory reactivity in relation to restricted interests and repetitive behaviours.
Autism. 2020;24(1):121-34. https://doi.org/10.1177/1362361319850402.
Smith-Nielsen J, Stuart AC, Wendelboe K, Egmose |, Roos CO, Veever MS.
The significance of parental mentalizing for four-year-old children’s solitary
pretend play. PLoS ONE. 2024;19(1). https://doi.org/10.1371/journal.
pone.0297671.

Stagnitti K, Unsworth C. The test-retest reliability of the child-initiated pretend
play assessment. Am J Occup Ther. 2004;58(1):93-9. https://doi.org/10.5014/
ajot.58.1.93.

Stuart AC, Roos CO, Smith-Nielsen J, Egmose |, Vaever MS. Four-year-old
children’s pretend play complexity during free play and story stem play and


https://doi.org/10.1017/S0954579412001071
https://doi.org/10.3389/fnint.2012.00129
https://doi.org/10.3389/fnint.2012.00129
https://doi.org/10.1177/153944920102100403
https://doi.org/10.1016/j.hkjot.2016.09.002
https://doi.org/10.1016/j.hkjot.2016.09.002
https://doi.org/10.2147/NDT.S223681
https://doi.org/10.20489/intjecse.670469
https://doi.org/10.1002/icd.2117
https://doi.org/10.1002/icd.2117
https://doi.org/10.1007/s10803-023-06192-3
https://doi.org/10.1007/s10803-023-06192-3
https://doi.org/10.1097/DBP.0000000000001054
https://doi.org/10.1097/DBP.0000000000001054
https://doi.org/10.5812/intjssh.74071
https://doi.org/10.5812/intjssh.74071
https://doi.org/10.1177/27546330241253696
https://doi.org/10.1080/00050067.2023.2192863
https://doi.org/10.1080/00050067.2023.2192863
https://doi.org/10.1017/S0954579400007136
https://doi.org/10.3389/fnint.2016.00028
https://doi.org/10.3389/fpsyg.2016.01577
https://doi.org/10.1007/s10803-024-06316-3
https://doi.org/10.1097/TLD.0000000000000033
https://doi.org/10.1097/TLD.0000000000000033
https://doi.org/10.18290/rped.2018.10.3-9
https://doi.org/10.18290/rped.2018.10.3-9
http://hdl.handle.net/20.500.12153/1387
http://hdl.handle.net/20.500.12153/1387
https://doi.org/10.1037/0033-295X.94.4.412
https://doi.org/10.1023/A:1026095910558
https://doi.org/10.1023/A:1026095910558
https://doi.org/10.1037/a0029321
https://doi.org/10.5014/ajot.2017.71S1-PO6052
https://doi.org/10.3928/15394492-20130614-04
https://doi.org/10.3928/15394492-20130614-04
https://doi.org/10.1016/j.rasd.2007.09.007
https://doi.org/10.5014/ajot.2018.027623
https://doi.org/10.1111/1469-7610.00162
https://doi.org/10.1111/1469-7610.00162
https://doi.org/10.5014/ajot.2015.012476
https://doi.org/10.5014/ajot.2015.012476
https://doi.org/10.1177/1362361318774559
https://doi.org/10.1177/1362361319850402
https://doi.org/10.1371/journal.pone.0297671
https://doi.org/10.1371/journal.pone.0297671
https://doi.org/10.5014/ajot.58.1.93
https://doi.org/10.5014/ajot.58.1.93

Krzysztofik Journal of Neurodevelopmental Disorders

49.

50.

51

52.

53.

(2024) 16:34

associations with maternal sensitivity. Scand J Psychol. 2023,64(5):644-51.
https://doi.org/10.1111/sjop.12920.

Tavassoli T, Miller LJ, Schoen SA, Brout JJ, Sullivan J, Baron-Cohen S. Sensory
reactivity, empathizing and systemizing in autism spectrum conditions and
sensory processing disorder. Dev Cogn Neurosci. 2018;29:72-7. https://doi.
0rg/10.1016/j.dcn.2017.05.005.

Thompson BN, Goldstein TR. Disentangling pretend play measurement:
defining the essential elements and developmental progression of pretense.
Dev Rev. 2019;52:24-41. https://doi.org/10.1016/}.dr.2019.100867.

Vygotsky L. Interaction between learning and development. Readings Dev
Child. 1978;23(3):34-41.

Waizbard-Bartov E, Fein D, Lord C, Amaral DG. (2023). Autism severity and

its relationship to disability. Autism Research, Feb 14. https://doi.org/10.1002/
aur.2898.

Waldman-Levi A, Kuhaneck H. Father-Child playfulness: a secondary analysis
of a multiple-baseline single-subject study of three children with Autism

54.

Page 9 of 9

Spectrum Disorder. Am J Occup Ther. 2023;77(2):7702205020. https://doi.
0rg/10.5014/ajot.2023.050081.

Watson LR, Patten E, Baranek GT, Poe M, Boyd BA, Freuler A, Lorenzi J. Differ-
ential associations between sensory response patterns and language, social,
and communication measures in children with autism or other develop-
mental disabilities. J Speech Lang Hear Research: JSLHR. 2011;54(6):1562-76.
https://doi.org/10.1044/1092-4388(2011/10-0029).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1111/sjop.12920
https://doi.org/10.1016/j.dcn.2017.05.005
https://doi.org/10.1016/j.dcn.2017.05.005
https://doi.org/10.1016/j.dr.2019.100867
https://doi.org/10.1002/aur.2898
https://doi.org/10.1002/aur.2898
https://doi.org/10.5014/ajot.2023.050081
https://doi.org/10.5014/ajot.2023.050081
https://doi.org/10.1044/1092-4388(2011/10-0029)

	﻿Does a high threshold of sensory responsiveness affect the development of pretend play in children on the autism spectrum?
	﻿Abstract
	﻿Introduction
	﻿Pretend play
	﻿Pretend play in children on the autism spectrum
	﻿Pretend play and theory of mind
	﻿Pretend play and motor planning skills
	﻿Pretend play and playfulness

	﻿Methods
	﻿Aim
	﻿Sample group
	﻿Research tools
	﻿Procedure

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


