
Journal of Child and Family Studies (2022) 31:2275–2291
https://doi.org/10.1007/s10826-022-02238-9

ORIGINAL PAPER

The Psychometric Properties of the Children’s Social Understanding
Scale among Atypically Developing Children and Adolescents

Burcu Besiroglu 1
● Ayca Alayli 2,3

● Deniz Tahiroglu 4
● Bilge Selcuk 5

Accepted: 13 January 2022 / Published online: 26 January 2022
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract
Theory of mind (ToM) has been frequently assessed via behavioral assessments. Recently, Tahiroglu and colleagues developed the
parent-report Children’s Social Understanding Scale (CSUS) to assess individual differences in ToM. They found it reliable and valid
in assessing ToM of typically developing preschoolers. In the present study, we examined the psychometric properties of the CSUS
in ToM assessment of children and adolescents with atypical development, who are known to have difficulties in understanding
others’mental states. In two studies, we collected data from 106 children and adolescents with autism spectrum disorder (ASD;Mage

= 12.06 years, SD= 2.91) and 70 children and adolescents with hearing impairment (HI; Mage= 7.3 years, SD= 2.3). The
children’s social understanding was assessed via the CSUS (short form in the ASD and full form in the HI samples) and behavioral
ToM tasks (tasks with low-verbal demands and standard ToM tasks). Receptive language in both samples and nonverbal intelligence
in ASD sample were also assessed. Analyses revealed high internal consistency for the CSUS in both samples. As expected, the
CSUS correlated with performance on behavioral ToM tasks, receptive language, and nonverbal intelligence. The CSUS continued
to be significantly associated with performance on behavioral ToM tasks after controlling for receptive language and nonverbal
intelligence in ASD sample, and controlling for age and receptive language in HI sample. These results demonstrate that the CSUS is
a reliable and valid tool in measuring ToM among children and adolescents with ASD and those with HI in Turkey.

Keywords Children’s Social Understanding Scale ● Theory of mind ● Parent report ● Autism spectrum disorder ● Hearing
impairment

Highlights
● Research examining theory of mind has mostly focused on behavioral assessments.
● Parent-reports would be beneficial for assessing theory of mind especially in atypical samples.
● The Children’s Social Understanding Scale is used in different cultures, yet, not widely studied in atypical samples.
● The scale has good psychometric properties in samples of individuals with autism spectrum disorder and hearing

impairment.
● The scale captures individual differences in theory of mind of individuals with autism spectrum disorder and hearing

impairment.

Theory of mind (ToM) refers to the ability to understand the
mental states of oneself and others to predict and explain

behavior (Wellman, 2014). It is considered as one of the
fundamental milestones in socio-cognitive development. It
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helps children to understand the social world, coordinate
their thoughts, engage in complex social behaviors
(Astington, 2003, Wellman, 2014), and is linked with pro-
social behaviors (Imuta et al., 2016), social competence
(Astington, 2003), empathy, morality (Lonigro et al., 2013),
and better academic performance (Clemmensen et al.,
2018). Delay or deficit in this ability leads to difficulties in
relationships with others and social adjustment (Nader-
Grosbois et al., 2013). A deficit in ToM is one of the
defining characteristics of individuals with autism spectrum
disorder (ASD; Baron-Cohen et al., 1985) and there are
other atypically developing groups (e.g., individuals with
hearing impairment, HI) who are known to have delays or
deficits in understanding others’ mental states (Wellman &
Peterson, 2013).

ToM has been predominantly measured via behavioral
assessments which depend on participants’ performance
(e.g., Brent et al., 2004, Peterson et al., 2007). More spe-
cifically, research on ToM has mostly focused on children’s
false belief understanding, which refers to children’s ability
to understand that others can have a belief that contradicts
reality (Wellman et al., 2001). In the past decade,
researchers started to distinguish between explicit and
implicit ToM performance. Children’s explicit ToM, which
is defined as the ability to provide reasons for explaining
their and others’ behaviors via mental states, has been
assessed via standard ToM tasks, in which children are
given a story with multiple characters and are directly asked
about what they expect the story characters believe and/or
how they will act (Wellman et al., 2001). These studies
have revealed that typically developing children start to pass
ToM tasks such as false belief understanding around the age
of 4 years (Wellman, 2014, Yirmiya et al., 1998). Yet, some
researchers have criticized explicit ToM tasks on grounds
that they conceal younger children’s ToM abilities due to
high executive function and linguistic demands (Baillargeon
et al., 2010). These critiques led to the emergence of
implicit ToM tasks, through which children’s ToM abilities
are inferred via violation-of-expectation and eye-tracking
tasks. These implicit ToM tasks have indeed demonstrated
that ToM develops earlier than was detected by the explicit
ToM tasks (Baillargeon et al., 2010). For instance, even as
young as 7-month-old infants act as if they have ToM when
assessed with implicit ToM tasks (Kovács et al., 2010).

Yet, children with ASD and children with HI who have
hearing parents are known to pass both explicit (Happé &
Frith, 1996, Hoogenhout & Malcolm-Smith, 2014 for ASD;
Peterson & Wellman, 2009, Peterson et al., 2012 for HI)
and implicit ToM tasks (Senju et al., 2010 for ASD; de
Villiers & de Villiers, 2012 for HI) at a later chronological
and (verbal) mental age. According to Happé (1995), chil-
dren with ASD, on average, have a verbal mental age of a 9-
year-old to pass ToM tasks. The youngest mental age to

pass such tests is found to be 5.6 years, while the youngest
chronological age is 14.10 years. These findings demon-
strate a significant delay in ToM development of children
with ASD in comparison to typical development. For
individuals with HI, it is not yet clear how much of a delay
in ToM development to expect due to the variety of sample
characteristics (e.g., additional sign language input, mode of
schooling, and communication); however, there is a grow-
ing consensus that typical development can be reached with
early device use (e.g., starting earlier than 12 months)
(Leigh et al., 2013). Literature on ASD and HI has shown
that deficits in ToM are related to key impairments in the
social domain (Peterson, 2003, Tager-Flusberg, 2007).
Thus, it is important to accurately assess this ability to better
understand children’s socio-cognitive development, both in
typically and atypically developing groups.

In addition to behavioral assessments, there are several
other-informant assessment tools available, which are
recently added to the repertoire of measures to be used with
typically developing children as well as atypically devel-
oping groups. The main goal of this current research is to
test the psychometric properties of one of these new mea-
sures, the parent-report Children’s Social Understanding
Scale (CSUS, Tahiroglu et al., 2014) in two atypically
developing groups: children and adolescents with ASD
and HI.

Limitations of Current Behavioral Measures
of Theory of Mind

ToM is a complex and multifaceted construct, including
abilities such as distinguishing appearance from reality,
perspective-taking, and understanding differences between
one’s own and others’ beliefs, desires, and emotions. For
decades, research on ToM of both typically developing
children and children with ASD or HI has been dominated
by behavioral assessments (Wellman, 2014). Researchers
have preferred behavioral assessments over self or other-
informant reports since these tasks enable direct observation
of children’s ToM performance without the potential
drawbacks of informant reports, such as parents not being
able to report accurately and overestimating or under-
estimating their children’s capacity.

However, researchers have been raising concerns over
the use of behavioral measures of ToM as the main
assessment tool. One problem is the focus of research on
tasks such as false belief understanding, which limit the
assessment of individual differences since they categorize
children as either having false belief understanding capa-
cities or not (Roth & Leslie, 1998). In addition, due to
focusing only on false belief, these tasks fall short of
assessing the highly complex nature of ToM (Astington,
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2001, Wellman, 2012). To compensate for the limitations of
using a single task or measuring only one dimension of
ToM, researchers sometimes prefer assessing and aggre-
gating scores of tasks tapping into different mental states to
address the multifaceted nature of ToM (e.g., Baron-Cohen
et al., 1997, Muris et al., 1999, Peterson et al., 2005). Yet,
the use of a battery of ToM tasks would require more time,
effort, and attention than the use of a single task. Thus, it is
not always practical, especially when assessing other
developmental capacities in addition to ToM.

Relatedly, many of the behavioral ToM tasks, and false
belief understanding tasks in particular, rely heavily on
language and cognitive abilities such as remembering the
story events and inhibiting spontaneous responses (e.g.,
inhibiting the predominant/salient response to give an
accurate answer about the location of an object; Astington
& Jenkins, 1999, San José Cáceres et al., 2014, Tager-
Flusberg, 2007). It is argued that even when the tasks do not
require a verbal response, children have to handle the lin-
guistic and cognitive complexity of ToM tasks; they have to
remember the instructions, understand the content of the
stories, and process the questions to provide appropriate
answers (Astington & Jenkins, 1999). Thus, the tasks are
criticized for not being ‘pure’ in the assessment of ToM but
rather the performance is very much influenced by the
children’s linguistic and cognitive abilities.

Another problem raised is that children’s performance in
ToM tasks generally do not show high correspondence with
their performance in real-life situations that require social
understanding, such as differentiating own and others’
perspectives, recognizing and understanding emotions or
having an empathic stance and morality (Begeer et al.,
2010, de Villiers & de Villiers 2000, Raver & Leadbeater,
1993). One way to overcome this limitation has been to use
naturalistic techniques (e.g., observing participants’ every-
day behaviors). These techniques have advantages over
experimental measures such that the reports and observa-
tions reflect participants’ behavior in natural contexts
without dependence on specific tasks demands such as
being in an unfamiliar setting with a researcher (Peskin &
Ardino, 2003), and thus have higher ecological validity
(Begeer et al., 2010, Kleinman et al., 2001, Spek et al.,
2010). However, despite being highly informative, unlike
standardized measures, these naturalistic ToM measures
rely on spontaneous behaviors, which might be infrequent,
anecdotal, and free of control, rendering conclusions
difficult.

These criticisms made against behavioral assessments of
ToM are even more pronounced for children with atypical
development (Tager-Flusberg, 2007). It is argued, for
instance, that typically developing children use their social
insight and general cognitive skills to answer the questions
in ToM tasks. However, children with ASD or HI may rely

on language and other nonsocial cognitive processes more
than their social insight when assessed on behavioral ToM
tasks. For example, instead of intuitively answering ques-
tions like children with typical development, these children
break down ToM questions into their linguistic and general
logical elements. For a meaningful response, they system-
atically try to find clues from statements instead of giving
an automatic response (Kaland et al., 2008). Also, these
children have broader difficulties in understanding social
interactions. When an unfamiliar person (e.g., the
researcher) asks questions to them, they might get frustrated
and miss some aspects of the questions which could lead to
slower response time. These factors can also influence the
children’s motivation, for instance by decreasing their
interest level and attention and increasing fatigue (Begeer
et al., 2003). Thus, it is argued that the ToM performance of
children with ASD and HI is more sensitive to the problems
listed above (de Villiers & de Villiers, 2000, Tager-Flus-
berg, 2007, Van Herwegen et al., 2013).

Parent-Report Measurements of Theory of
Mind

Every measurement tool has its drawbacks and a certain
degree of error. To minimize source and setting errors, it is
desirable to have complementary tools (e.g., self-/other-
reports in addition to behavioral and/or observational
methods) to assess psychological constructs (Frick et al.,
2010). Moreover, complementary measures help us better
understand the phenomenon via providing information
about different situations and diverse perspectives. Parents
frequently serve as informants in the assessment of chil-
dren’s social and cognitive abilities such as social compe-
tence (e.g., Social Competence and Behavior Evaluation-
30; LaFreniere & Dumas, 1996) and executive functions
(e.g., The Behavior Rating Inventory of Executive Func-
tion; Gioia et al., 2000). Parents play a critical role in
children’s ToM development (Pavarini et al., 2012) and can
also be a good source of information about their children’s
mental states—both explicit (e.g., whether children use
certain kinds of words/phrases) and implicit (e.g., whether
they engage in certain kinds of behaviors that would reflect
ToM), as they have a long-time opportunity to observe their
children over the years and different situations with differ-
ent correspondents.

Currently, there are only a few measures based on
caregiver reports (e.g., ToM Behavioral Checklist [Begeer
et al., 2015], Everyday Mindreading Skills and Difficulties
Scale [Peterson et al., 2009], and ToM Inventory [Hutchins
et al., 2012]) to assess children’s ToM-related behaviors.
These measures have been designed based on interviews
with parents of individuals with ASD or the literature
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outlining the development of ToM in children with typical
development and ASD. The reliability and validity of these
measures have been tested with typically and atypically
developing children and adolescents, mostly in ASD sam-
ples, between the ages of 2 and 18 years. In addition to ASD
samples, the ToM Inventory was utilized in a sample with
HI in a pilot study and showed good psychometric prop-
erties (Hutchins et al., 2017). In the current study, we aimed
to investigate the psychometric properties of yet another
parent-report ToM scale, the CSUS (Tahiroglu et al., 2014).
Contrary to aforementioned caregiver reports in which
questions were mostly based on atypical development, the
CSUS was originally developed based on the typical
development of preschool-aged children. The CSUS has
been administered in different cultures and languages such
as French (Brosseau-Liard & Poulin-Dubois, 2018), Polish
(Białecka-Pikul & Stępień-Nycz, 2019, Smogorzewska
et al., 2019), Korean (Jang & Shin, 2018), and Turkish
(Ekerim-Akbulut et al., 2021) and found to have good
psychometric properties. In our study, we aimed to examine
how the scale’s psychometric properties would fare when
used in the assessment of ToM in Turkish children and
adolescents with atypical development, specifically ASD
and HI.

Children’s Social Understanding Scale
(CSUS)

Tahiroglu and colleagues (2014) developed the CSUS to
extend the available ToM assessment tools to capture
individual differences in typically developing children’s
ToM. The scale aims to assess the frequency with which the
child uses mental-state terms and behaves in ways that
reflect explicit and implicit ToM (see Tahiroglu et al., 2014,
for detailed information). In other words, it comprises both
verbalization and behavioral aspects that reflect ToM abil-
ity, unlike the other ToM scales which generally assess only
one of these aspects. The CSUS also taps into the multi-
faceted nature of ToM and assesses multiple different
aspects of ToM, namely understanding of belief (e.g.,
understanding false beliefs), knowledge (e.g., understanding
different levels of knowledge), perception (e.g., under-
standing the difference between perceptual appearances and
reality), desire (e.g., understanding different desires),
intention (e.g., understanding the difference between
intentions and outcomes), and emotion (e.g., understanding
multiple emotions about the same situation). Although the
other ToM scales also investigate the complex structure of
ToM, only the CSUS assesses ToM from a sequential
perspective demonstrated by Wellman and Liu (2004). It
consists of the multi-faceted construct of ToM, capturing
incrementally complex mental states such as desires,

beliefs, intentions, and emotions. The full form has 42 items
in which each aspect of ToM is assessed with 7 items. The
items were selected from a large pool of items derived from
ToM tasks commonly administered to children, key com-
ponents of ToM as reported in the literature, children’s
everyday behaviors reflecting ToM understanding and
interviews with parents and evaluation of items by inter-
national ToM experts. The short form of the CSUS includes
18 items, with each aspect of ToM being assessed with 3
items from the subset of 42 items of the full form based on
content coverage (i.e., measuring the six aspects of ToM
assessed in full form) and correlation of items with beha-
vioral ToM tasks.

Tahiroglu et al. (2014) conducted three studies to assess
the psychometric properties of the CSUS. These studies
indicated good internal consistencies (αs ranging from 0.81
to 0.94) and a strong short-term test-retest reliability (rs=
0.88, ps < 0.01) for both the full and short forms of the
scale, among typically developing North American pre-
schoolers. The scale scores were validated and found to be
closely related to behavioral assessments of ToM (i.e.,
knowledge access, contents and explicit false belief, Level 2
perspective-taking, appearance-reality, and restricted view
tasks) and cognitive skills such as prospective memory,
working memory, and planning.

The psychometric properties of the Turkish version of
the CSUS-Short form has been recently investigated among
typically developing preschoolers (Ekerim-Akbulut et al.,
2021). The study confirmed one-factor model for the
Turkish version of the CSUS-Short form, consistent with
the original scale. It revealed that the CSUS-Short form has
a good internal consistency (αs= 0.84 at both assessment
points, one-year-apart) and a good test-retest reliability (r=
0.52, p < 0.001). The CSUS-Short form score was sig-
nificantly correlated with Turkish children’s ToM perfor-
mance (i.e., knowledge access, contents false belief, and
unexpected change tasks, rs ranging between 0.16 and
0.28). It was also significantly associated with their social
and cognitive skills (i.e., social competency, executive
functions, and receptive language), sex, and age, providing
evidence for the validity of the scale in use with Turkish
preschool children. The psychometric properties of the
CSUS have been also studied across different cultures in
school-age children with typical development as well as in
populations with atypical development. The scale has been
found to have good psychometric properties among Polish
elementary schoolers with typical development whose ages
ranged between 6 and 9 years (Smogorzewska et al., 2019).
These studies demonstrate that, in typically developing
populations, the scale can be used to measure ToM of
preschool- and elementary school-age children. In the same
study, Smogorzewka and colleagues (2019) also investi-
gated the psychometric properties of the CSUS in
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elementary schoolers with atypical development, specifi-
cally those with mild intellectual disability and HI. The
study was conducted with 726 Polish parents from diverse
educational backgrounds. The study had a comparatively
wider age range for children and adolescents with atypical
development (6–9 years for typical development, 6–12
years for mild intellectual disability, and 5.11–10.11 for
HI). Analyses revealed a very high reliability (αs ranged
from 0.93 to 0.96) in all samples. The CSUS had strong
associations with behaviorally measured ToM (i.e., ToM
scale and the Faux Pas Recognition Test) and social skills
when controlling for language. The results also demon-
strated that children and adolescents with atypical devel-
opment (both mild intellectual disability and HI) had lower
CSUS scores than typically developing children, with
children with mild intellectual disability having the lowest
scores. This study also showed the usefulness of the CSUS
in measuring ToM of children and adolescents with atypical
development whose ages ranged between 5.11 and 12 years.

There is also some preliminary evidence that the CSUS is
reliable and valid when used to assess ToM in children and
adolescents with ASD in North America (Tahiroglu et al.,
2014). In a pilot study, Tahiroglu et al. (2014) examined the
discriminant validity of the CSUS in assessing ToM of
children and adolescents with ASD (n= 15, age range of
10–16 years) and typical development (n= 18). When
children’s and adolescents’ age and intelligence were con-
trolled for in analyses, typically developing children and
adolescents were found to have higher CSUS scores than
children and adolescents with ASD (matched on chron-
ological age). Children’s and adolescents’ CSUS scores also
significantly predicted the severity of autistic traits in both
typically developing and ASD samples. Thus, the results of
the pilot study provided preliminary evidence for the dis-
criminant validity and the usefulness of the scale in children
and adolescents with ASD. However, the study was con-
ducted with a very small sample size and focused on a
narrow age range. Thus, to test the validity of the CSUS in
ASD, it would be beneficial to assess the psychometric
properties in a larger sample.

Goals and Importance of the Study

ToM assessment instruments are important for identifying
ToM difficulties and evaluating treatment progress in aty-
pically developing children, such as children with ASD, HI,
intellectual disabilities, or specific language impairment
(Ahmadi et al., 2015, Blijd-Hoogewys et al., 2008). Thus,
having an additional measure of ToM such as a parent-
report to be used in both typically and atypically developing
samples would be highly useful in extending our under-
standing of ToM deficits of children and adolescents with

typical and atypical development. This would not only
provide us with the practical advantage of comparing dif-
ferent groups but also deepen our understanding of ToM
development in both typically and atypically developing
samples.

The use of parent reports in ToM assessment is relatively
recent, and, being widely adapted and validated in different
cultures, the CSUS has the potential to be a tool for use in
cross-cultural comparisons as well as comparisons of typi-
cally and atypically developing groups. Although many
studies on the validation of the CSUS exist for typically
developing populations, its use with atypically developing
samples is limited: The sample size of the pilot study done
with children and adolescents with ASD in North America
was not large enough to draw strong conclusions and its age
range (10–16 years) was very limited. The study with HI
was conducted only with Polish elementary school-aged
children (6–12 years). Yet, the other parent-report ToM
scales were found to have good psychometric properties
among children and adolescents whose ages range between
2 and 18 years. Also, the psychometric properties of the
CSUS have been investigated only among preschoolers
with typical development in Turkey. The present study
examines the psychometric properties of the CSUS with a
large sample of children and adolescents with ASD, aged
between 8 and 17 years (Study 1) and a sample of children
and adolescents with HI using hearing devices, aged
between 3 and 12 years (Study 2) in Turkey. Moreover, the
psychometric properties of the CSUS have been mostly
investigated with its full form (e.g., Białecka-Pikul & Stę-
pień-Nycz, 2019, Brosseau-Liard & Poulin-Dubois, 2018,
Jang & Shin, 2018, Smogorzewska et al., 2019). Yet, only
the studies with Turkish (Ekerim-Akbulut et al., 2021) and
French (Brosseau-Liard & Poulin-Dubois, 2018) children
were conducted with the short form. Therefore, this study
also aims to demonstrate the use of both short and full forms
of the CSUS in ToM assessment.

Study 1

In Study 1, we investigated the psychometric properties of
the CSUS-Short form in children and adolescents with
ASD. Because false belief understanding tasks have been
the most widely used ToM measures in the literature
(Bauminger & Kasari, 1999, Joseph & Tager-Flusberg,
2004), we utilized two different versions of false belief
understanding tasks to assess the validity of the CSUS-
Short form. We used one standard ToM task, the unex-
pected change false belief understanding task, which has
been widely used with typically and atypically developing
children and adolescents (e.g., Baron-Cohen et al., 1985,
Wimmer & Perner, 1983) and one low-verbal ToM task,
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which has previously yielded a reliable pattern of results in
other atypically developing samples (e.g., children with HI,
Alayli & Yagmurlu, 2014, Woolfe et al., 2002). We also
explored the relation of the CSUS-Short form with the
children’s and adolescents’ receptive language and non-
verbal intelligence.

Method

Participants

The data were collected from 106 children and adolescents
(87 boys) with a diagnosis of ASD, whose ages ranged
between 8.00 and 17.11 years (Mage= 12.06 years, SD=
2.91) and their parents (103 mothers, 3 fathers). The ratio of
boys to girls was 4.5:1, reflecting the ratio of sex in the
ASD population (Christensen et al., 2016). There were no
age differences between boys and girls. Children and ado-
lescents who were attending a special education center in
Istanbul were recruited for the study. All the participating
children and adolescents were diagnosed with ASD by a
psychiatrist or neurologist based on DSM-IV-TR criteria
(American Psychiatric Association, 2000). The study was
conducted with mild and high functioning children and
adolescents with ASD who did not have a diagnosis of
severe intellectual disability and had a sufficient linguistic
capacity to communicate. Demographic information indi-
cated diverse educational backgrounds and employment for
parents. Fifty-one mothers (49.0%) and 54 fathers (51.9%)
had at least a high school diploma, while 7 mothers (6.7%)
and 5 fathers (4.8%) had not graduated from primary
school. Seventy-six fathers (71.7%) had a full-time job;
while only 23 mothers (21.7%) were employed. The sample
reflected the population of parents in Turkey.

Measures

Children’s Social Understanding Scale-Short Form (CSUS-
Short Form; Tahiroglu et al., 2014) The parents were asked
to fill out the Turkish adaptation of the CSUS-Short form
(18 items; Ekerim-Akbulut et al., 2021). The items of the
CSUS-Short form assess a range of ToM skills and beha-
viors reflecting children’s understanding of mental states
(e.g., “When given an undesirable gift, pretends to like it so
as not to hurt the other person’s feelings.”; see Tahiroglu
et al., 2014 for a complete list of items). The parents rated
each item on a 4-point Likert scale (from 1 = never to 4 =
always; Ekerim-Akbulut et al., 2021). The parents could
also select the option ‘don’t know’ in case they had no idea
about the behavior asked in the question, which was then
coded as missing data. The CSUS-Short form score was
computed by averaging the scores across the 18 items, with
high scores reflecting better ToM understanding. Reliability

analyses revealed that the CSUS-Short form had a very high
internal consistency in this sample (α= 0.91).

Theory of Mind Tasks The children’s and adolescents’
behavioral ToM performance was assessed with one low-
verbal and one standard ToM task, measuring their first-
order false belief understanding. Although the children and
adolescents were expected to have sufficient verbal com-
prehension skills, the low-verbal ToM task differs from
traditional tasks in requiring fewer or no verbal responses.
In the low-verbal ToM task (see Woolfe et al., 2002 for
details), the participants’ understanding of ‘reality’ vs
‘belief’ was measured via the use of thought bubbles. These
thought bubbles stand as the indications of ‘beliefs’ of the
protagonist rather than reality. To test whether the children
and adolescents understood that the ‘thought bubble’ stood
for belief, they were administered one example scenario. In
the example scenario, there were two pictures of a boy, one
depicting a boy near a dog and the other depicting a boy
thinking about a dog by the use of a thought bubble. The
children and adolescents were asked to show the picture of
the boy thinking about a dog. If they showed the correct
picture in the example scenario, they were given two
experimental scenarios in which the characters’ thoughts
differed from reality. For example, in one of the experi-
mental scenarios, the children and adolescents were shown
a picture of a boy with a fishing rod. They were told that the
child thought he had caught a fish. In the picture, there were
also reeds as an obstruction item that covered the caught
item. Then, the picture without the obstruction item was
shown to the participants, depicting the boy catching a boot.
The participants’ task was to pick the correct picture
depicting the character’s belief (what the character was
thinking) and reality (the actual situation concealed by the
obstruction item). The children and adolescents received a
score of 1 for each correct answer in response to experi-
mental scenarios, and their low-verbal ToM scores thus
ranged from 0 to 2.
The unexpected location change task (Wimmer & Perner,

1983) was also administered as a standard ToM task to
measure children’s and adolescents’ false belief under-
standing. This task is frequently used to measure ToM of
children and adolescents with ASD. In this task, the
participants were told a story about two characters. After
one of the characters puts his ball in one location (blue box)
and leaves the scene, the other character comes and changes
the location of the ball (to the yellow box). After hearing the
story, the children and adolescents were asked two control
questions about where each character put the ball. The
children and adolescents who passed the control questions
were asked two experimental questions about where the first
character would think the object is and where he would look
for the object upon coming back to the scene. Then, the
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participants were asked two memory questions about the
previous and current locations of the ball. If the participants
could not pass the control and/or memory questions, they
were excluded from data analysis. If they correctly
answered all the control and memory questions, their
behavioral ToM score was computed: Children and
adolescents received a score of 1 for each correct answer
in response to experimental questions, and their ToM scores
thus ranged from 0 to 2.

Receptive Language The children’s and adolescents’
receptive language was measured by the Turkish equivalent
of Peabody Picture Vocabulary Test (PPVT), Receptive
Language subtest of the Turkish Expressive and Receptive
Language Test (TIFALDI-RT; Berument & Güven, 2013). It
is a reliable and valid measure for assessing the receptive
vocabulary abilities of 2- to 12-year-old typically developing
children and adolescents (e.g., Korucu et al., 2016). Similar
to the PPVT, the children and adolescents were instructed to
select the picture of the target word which was uttered by the
experimenter out of four pictures. We slightly changed the
standard administration of the test based on the advice from
the developers of the test since linguistic capacities of chil-
dren and adolescents with ASD vary greatly: Rather than
starting with the word designated according to chronological
age, we started the task with the word designated to one year
below the chronological age in this study. For the adoles-
cents who were older than 12 years old, we started with the
word designated for 12-years-olds. The children and ado-
lescents received 1 point for each correct answer and the
total score was computed by summing up all the points.
Because there are no standardized scores available for aty-
pically developing populations, the raw scores were used.

Nonverbal Intelligence The children’s and adolescents’
nonverbal intelligence was assessed via the Raven Colored
Progressive Matrices (Raven, 1938). This tool has been
previously used with Turkish children and showed good
psychometric properties (e.g., Yagmurlu et al., 2005). The
task contained 36 figures with different colored patterns and
six possible pieces, only one of which could fill the blank
space in the figure and complete the pattern. The children
and adolescents were instructed to show the piece com-
pleting the figure. The figures of the task were designed in
the order of increasing difficulty. The participants were
given a score of 1 for each correct answer. The scores were
summed to calculate the nonverbal intelligence score, with
the values ranging from 0 to 36.

Procedure

Data collection started upon receiving the IRB approval. The
participants were recruited through 20 special education

centers in Istanbul, Turkey. The parents who gave a written
informed consent were asked to complete the background
information form and the CSUS-Short form at home. After
the parents completed the forms, the children and adolescents
were visited at the special education centers for behavioral
assessments. The mean time gap between the parents’
completion of the forms and behavioral assessments was
29 days. After receiving a verbal assent from the children and
adolescents, the behavioral tasks were presented in the fol-
lowing fixed order: Low-verbal ToM task, standard ToM
task, receptive language test, and nonverbal intelligence task.
The administration of the tasks lasted for approximately
45minutes. None of the children and adolescents were
excluded from the study due to no cooperation.

Results

Preliminary Analyses of Theory of Mind Measures

In the standard ToM task, 4 participants failed to pass
control and/or memory questions; thus, they were excluded
from the study (see Table 1 for descriptive statistics).

The CSUS-Short form scores of the children and ado-
lescents ranged from 1.17 to 3.83 with a mean value of 2.32
(SD= 0.64). Factor analysis yielded one factor explaining
46% of the variance. This result is consistent with the ori-
ginal scale, in which one factor explained 32% of the var-
iance (Tahiroglu et al., 2014). The CSUS-Short form scores
did not differ according to the children’s and adolescents’
sex and no significant associations were found between the
CSUS-Short form and children’s and adolescents’ age or
parents’ educational background (see Table 2).

Children and adolescents performed better on the low-
verbal ToM task (M= 1.26, SD= 0.81) than on the stan-
dard ToM task (M= 0.81, SD= 0.88), F(1, 101)= 21.1,
p < 0.001, ηp2= 0.17. While boys (M= 1.36, SD= 0.77)
performed better on the low-verbal ToM task than girls
(M= 0.83, SD= 0.86), F(1, 100)= 6.58, p= 0.01, ηp2=
0.06; there was no sex difference in participants’ standard
ToM task performance. There were no significant associa-
tions between the behavioral ToM tasks and children’s and
adolescents’ age or parents’ educational background.

Main Analyses

Due to multiple comparisons (7 comparisons in total), we
used Bonferroni correction for statistical adjustment, and
the significance level was set at 0.007. Children’s and
adolescents’ performance on low-verbal and standard ToM
tasks was positively and significantly correlated (see Table
2). The CSUS-Short form score was positively and sig-
nificantly associated with the participants’ low-verbal ToM
performance but not to standard ToM task scores. The
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CSUS-Short form score and ToM performance on the low-
verbal and standard ToM tasks were all positively asso-
ciated with the children’s and adolescents’ receptive lan-
guage. Also, the CSUS-Short form score and low-verbal
ToM performance were positively associated with the
children’s and adolescents’ nonverbal intelligence. The
association between the CSUS-Short form score and low-
verbal ToM performance remained significant after con-
trolling for the children’s and adolescents’ receptive lan-
guage, r(102)= 0.20, p= 0.04, and nonverbal intelligence,
r(102)= 0.28, p= 0.005.

Discussion

In Study 1, the CSUS-Short Form showed a very high
internal consistency. We measured children’s and adoles-
cents’ ToM performance, receptive language, and nonverbal
intelligence to evaluate the validity of the scale. As would
be expected based on the literature (e.g., Kerr & Durkin,

2004), our findings showed that the children and adoles-
cents with ASD performed better on the low-verbal ToM
task than on the standard ToM task. These results com-
plement the existing literature that ToM performance of
individuals with ASD varies according to task demands
(Hutchins et al., 2016, Van Herwegen et al., 2013). The
children’s and adolescents’ CSUS-Short form score was
also positively associated with their performance on the
low-verbal ToM task, but not with performance on the
standard ToM task. Considering that the low-verbal ToM
task may more accurately capture individual differences in
ToM abilities of children and adolescents with ASD than
the standard ToM task, our results provide important
information regarding the validity of the CSUS-Short form
in this sample.

We found that the CSUS-Short form score and ToM
performance were positively associated with receptive lan-
guage and nonverbal intelligence, supporting the link of
ToM with verbal abilities (Frith et al., 1994, Happé, 1995,

Table 2 Zero-Order Correlations
after Bonferroni Correction in
the ASD Sample (Study 1, N=
102)

CSUS-Short form 1 2 3 4 5 6

1. Low-verbal ToM 0.36** –

2. Standard ToM 0.15 0.31** –

3. Receptive language 0.40** 0.48** 0.33* –

4. Nonverbal intelligence 0.29* 0.39** 0.23 0.69** –

5. Child’s age −0.12 −0.17 0.01 −0.16 −0.01 –

6. Maternal education 0.07 −0.04 0.07 0.24* 0.17 0.02 –

7. Paternal education −0.09 0.01 −0.03 0.09 0.02 −0.02 0.66**

The bold values represent the significant associations.

CSUS Children’s Social Understanding Scale, ToM Theory of mind

*p < 0.007, **p < 0.001

Table 1 Descriptive Statistics
for the Measures Used in the
ASD Sample (Study 1, N= 102)

M (SD) Min-Max n (%) Mage (SD) MCSUS (SD)

CSUS-Short form 2.32 (0.64) 1.17–3.83

Low-verbal ToM 1.26 (0.81) 0–2

0 23 (22.5) 12.0 (2.65) 2.06 (0.50)

1 29 (28.5) 13.5 (2.80) 2.10 (0.62)

2 50 (49) 11.3 (2.89) 2.57 (0.63)

Standard ToM 0.81 (0.88) 0–2

0 50 (49) 12.2 (2.73) 2.22 (0.64)

1 21 (20.6) 11.5 (3.25) 2.37 (0.57)

2 31 (30.4) 12.4 (3.05) 2.44 (0.68)

Receptive language 72.4 (26.4) 0–102

Nonverbal intelligence 20.2 (10.3) 0–36

Child’s age 12.1 (2.93) 8.00–17.11

Child’s sex

Girl 18 (17.6) 12.3 (2.94) 2.28 (0.59)

Boy 84 (82.4) 12.1 (2.94) 2.33 (0.66)

CSUS Children’s Social Understanding Scale, ToM Theory of mind
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Milligan et al., 2007, Wellman, 2014, Yirmiya et al., 1998)
and intelligence level (Happé, 1995) in both typical and
atypical samples. We also found that neither the CSUS-
Short form scores nor ToM performance were significantly
correlated with the participants’ chronological age. This is
consistent with the literature showing that ToM ability is
more closely linked to language and intelligence than to
chronological age in ASD (Happé, 1995, Yirmiya et al.,
1998). To eliminate the potential influence of the children’s
and adolescents’ linguistic and nonverbal cognitive abilities
on parents’ evaluation of their children’s ToM, we exam-
ined the association between the CSUS-Short form score
and low-verbal ToM performance via controlling for
receptive language and nonverbal intelligence, separately.
We found that the associations continued to be significant
after controlling for the participants’ receptive language and
nonverbal intelligence. This indicates that the parents’
assessment of their children’s ToM on the CSUS-Short
form is, to a degree, independent of their linguistic and
intellectual abilities. These results demonstrate the validity
of the CSUS-Short form in this sample.

Study 2

In Study 2, we investigated the psychometric properties of
the CSUS-Full form in assessing ToM of children and
adolescents with hearing impairment (HI). We examined the
internal consistency and validity of the scale through its
correlations with performance on behavioral ToM tasks:
Two low-verbal ToM tasks and the ToM scale consisting of
five ToM tasks. The children and adolescents with hearing
impairment all used spoken language as their daily mode of
communication. Thus, instead of using non-verbal ToM
tasks, we used low-verbal ToM tasks to minimize the verbal
load of the tasks while still acknowledging the importance
of verbal communication. We also explored the relation of
the CSUS-Full form with the participants’ receptive lan-
guage scores.

Method

Participants

We collected data from 70 children and adolescents (33
boys) with HI whose ages ranged between 3 and 12 years
(Mage= 6.8 years, SD= 2.32) and their mothers. Children’s
and adolescents’ degree of hearing loss ranged between
mild (hearing loss from around 26 to 40 decibels) and
profound (hearing loss more than 91 decibels). The devices
they used were cochlear implants (N= 45) or hearing aids
(N= 25), with the mean age of starting device use being
3.05 years (SD= 1.85). All children and adolescents used

spoken language as their main mode of communication with
little or no sign language knowledge.

Recruitment of the participants was held in four special
education and rehabilitation centers, in three big cities
(Istanbul, Eskisehir, and Kahramanmaras), located in dif-
ferent regions of Turkey. Each center’s education medium
was spoken Turkish language. Based on parent reports, all
participants had no other disability than HI. The parents of
all children and adolescents (but 1) were hearing indivi-
duals. The majority of the mothers were stay-at-home par-
ents (87%) and had education at the primary school level
(43.5%). On the other hand, the majority of the fathers had a
paid job (94%) and had education at the high school level
(35%). Other than mothers’ education level, the sample
reflected the population of parents in Turkey.

Measures

Children’s Social Understanding Scale-Full Form (CSUS-Full
form; Tahiroglu et al., 2014) Turkish adaptation of the full
form of the CSUS (42 items; Tahiroglu & Yagmurlu, 2014)
was administered to the parents. The application of the full
form is the same as the short form used in Study 1. Relia-
bility analyses revealed that the CSUS-Full form had a very
high internal consistency in this sample (α= 0.92).

Theory of Mind Tasks The children’s and adolescents’
behavioral ToM performance was assessed via two low-
verbal tasks measuring false belief understanding and the
ToM scale with five tasks created by Wellman and Liu
(2004). As low-verbal ToM tasks, we used the unexpected
contents and thought bubble tasks, both including stories
with pictures that required little or no verbal prompting to
reduce the cognitive load. In the unexpected contents task
(de Villiers & de Villiers, 2012), the children and adoles-
cents were shown picture sequences depicting one of the
characters substitute unusual objects (pencils) with objects
one would expect to find in a familiar container (candy
box). Then, the participants were asked to tell what the
other character would think is inside the container, candy or
pencils. The participants received 1 point for the correct
answer (candy). In the thought bubble task, the extended
version of the low-verbal ToM task described in Study 1
(Woolfe et al., 2002) was used. In this task, in addition to
two false-belief scenarios, two true-belief scenarios, in
which there was no conflict with reality, were administered
and all four scenarios were given in a counterbalanced
order. We calculated true belief and false belief scores
separately, and since the focus of this study was false belief
understanding, we only used false belief scores in the
analysis. To pass each trial and get a score of 1, the children
and adolescents needed to pick the correct picture depicting
the character’s belief and reality. As in Study 1, the
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participants’ scores for each false-belief scenario were
aggregated to obtain a composite score of behavioral ToM,
ranging from 0 to 2 points. To calculate the low-verbal ToM
score, the scores of the unexpected contents and low-verbal
ToM tasks were aggregated, resulting in a score ranging
between 0 and 3.
We also administered the ToM scale created by Wellman

and Liu (2004), which consisted of five tasks: diverse
desires, diverse beliefs, knowledge access, content false
belief, and hidden emotion (see Wellman & Liu, 2004, for
details). In the diverse desires task, the experimenter
showed the participants two food items (a carrot and a
cookie) and asked which one the participant favors the
most. Depending on the choice, the experimenter told the
participant that another child liked the other food item.
Then, the experimenter explained that it was snack time and
asked which food item the other child would select. If the
participant chose the other child’s favorite food item, then
the participant passed the task, indicating that they
distinguished their own desire from those of others’.
Similarly, in the diverse beliefs task, the participant and
another protagonist held different beliefs on the same
situation (e.g. the hiding place of a cat). Knowledge access
task required the participants to differentiate their own and
others’ knowledge about the content of a box. For the
contents false belief task, participants were judged whether
another person had a false belief about the content of a
pencil box. Lastly, in the hidden emotion task, the children
and adolescent were judged whether the emotion displayed
by an individual was different from that person’s actual
emotion. Wellman and Liu’s (2004) ToM scale was
previously used with Turkish children and showed good
psychometric properties (e.g., Etel & Yagmurlu, 2015,
Korucu et al., 2016). For each item, a control question and a
target question were asked to the participants. Both
questions had to be correctly answered to get a score of
1. To obtain ToM scale composite score, scores of each task
were aggregated, ranging from 0 to 5.

Receptive Language The participants’ receptive language
was measured by the same receptive vocabulary task used
in Study 1. We followed the standard procedure and the task
started with the word designated according to the chron-
ological age of the participants. We used the same scoring
procedure explained in Study 1 and used the raw scores for
analyses.

Procedure

Data collection started upon receiving the IRB approval.
After receiving the informed consent from the parents and
directors of the special education centers, the CSUS-Full
form was given to the parents through the teachers in the

special education centers and collected within 2 weeks. The
mothers completed the scale by themselves, yet if needed,
clarifications were provided by the experimenter. For two
illiterate mothers, the questions were read out loud face-to-
face/on the phone and oral responses were noted down on
the form by the experimenter. The children and adolescents
had limited sign language skills and were able to hear and
follow all of the instructions. The participants also had a
practice with spoken language which was the medium of
their everyday communication and education in the reha-
bilitation centers. Thus, after receiving an assent from the
children and adolescents, the tasks were administered in
spoken language by a hearing experimenter who was
competent in sign language. The order of the tasks was as
follows: Receptive language test, low-verbal ToM tasks (the
unexpected contents and false belief understanding tasks,
respectively), and ToM scale. Before administering the
ToM scale, a 5-minute break was given. None of the chil-
dren and adolescents were excluded from the study due to
no cooperation.

Results

Preliminary Analyses of Theory of Mind Measures

All children and adolescents passed control and/or memory
questions in the behavioral ToM tasks (see Table 3 for
descriptive statistics).

The CSUS-Full form scores of the children and adoles-
cents with HI ranged between 1.69 and 3.83 (M= 2.81,
SD= 0.54). Factor analysis yielded one factor accounting
for 31% of the variance, which is consistent with the original
scale’s one-factor solution (Tahiroglu et al., 2014). There
were no sex differences in CSUS-Full form scores. Zero-
order correlations revealed that children’s and adolescents’
age was positively correlated with the CSUS-Full form (see
Table 4). The CSUS-Full form was not significantly corre-
lated with the parents’ educational background.

The participants’ performance on low-verbal ToM tasks
and ToM scale did not differ according to their sex. The
participants’ age was positively associated with their low-
verbal ToM task performance, but not with the ToM scale
(see Table 4). The parents’ educational background was not
significantly associated with low-verbal ToM but was
positively correlated with the ToM scale.

Main Analyses

Due to multiple comparisons (7 comparisons in total),
Bonferroni correction was used and the significance level
was adjusted to 0.007. The CSUS-Full form score was
positively correlated with the participants’ performance on
low-verbal ToM, ToM scale, and receptive language (see
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Table 4). In addition, performance on ToM scale was
positively associated with receptive language. The asso-
ciation between the CSUS-Full form score and ToM per-
formance continued to be significant after controlling for the
participants’ age, r(70)= 0.26, p= 0.035 for low-verbal
ToM and r(70)= 0.36, p= 0.002 for ToM scale. Also, the
association was significant after controlling for the partici-
pants’ receptive language, r(70)= 0.25, p= 0.047 for low-
verbal ToM and r(70)= 0.25, p= 0.037 ToM scale.

Discussion

In Study 2, the CSUS-Full form showed a high internal
consistency. To evaluate the validity of the CSUS-Full
form, we measured children’s and adolescents’ ToM

performance via both low-verbal and standard ToM tasks
and assessed their receptive language. The results demon-
strated that participants’ CSUS-Full form scores were
associated with their performance on low-verbal and stan-
dard ToM tasks. The CSUS-Full form was also positively
associated with the participants’ age and receptive language,
supporting the link between ToM with chronological age
(Peterson & Wellman, 2009) and linguistic abilities (de
Villiers & de Villiers, 2012, Woolfe et al., 2002) in samples
with typical development and HI. The associations between
the CSUS-Full form score and ToM performance continued
to be significant when we controlled for the children’s and
adolescents’ age and receptive language, separately. Similar
to Study 1, this finding suggests that the parents’ assessment
of their children’s ToM on the CSUS-Full form is, to a

Table 4 Zero-Order Correlations
after Bonferroni Correction in
the HI Sample (Study 2, N= 70)

CSUS-Full form 1 2 3 4 5 6

1. Low-verbal ToM 0.32* –

2. ToM scale 0.39** 0.23 –

3. Receptive language 0.49** 0.25 0.38* –

4. Child’s age 0.35* 0.30 0.16 0.43** –

5. Degree of hearing loss −0.25 −0.28 −0.40* −0.44* −0.11 –

6. Maternal education 0.13 0.06 0.28 0.12 −0.10 −0.19 –

7. Paternal education 0.19 0.04 0.23 0.16 −0.05 0.52** −0.18

The bold values represent the significant associations.

CSUS Children’s Social Understanding Scale, ToM Theory of mind

*p < 0.007, **p < 0.001

Table 3 Descriptive Statistics
for the Measures Used in the HI
Sample (Study 2, N= 70)

M (SD) Min-Max n (%) Mage (SD) MCSUS (SD)

CSUS-Full form 2.81 (0.54) 1.69–3.83

Low-verbal ToM 1.70 (0.99) 0–3

0 7 (10) 6.1 (2.03) 2.46 (0.40)

1 27 (38.6) 5.8 (2.04) 2.69 (0.54)

2 16 (22.9) 7.56 (2.36) 2.88 (0.53)

3 20 (28.6) 7.6 (2.36) 3.02 (0.53)

ToM scale 2.37 (1.36) 0–5

0 6 (8.6) 6.5 (2.42) 2.53 (0.31)

1 13 (18.6) 6.69 (2.68) 2.62 (0.52)

2 21 (30) 6.23 (1.94) 2.83 (0.54)

3 13 (18.6) 7.23 (2.54) 2.87 (0.61)

4 13 (18.6) 7 (2.27) 3.05 (0.41)

5 4 (5.7) 8.5 (2.88) 3.16 (0.49)

Receptive language 50.8 (21.8) 14–97

Degree of hearing loss 168.1 (34.1) 36–146

Child’s age 6.8 (2.32) 3.00–12.00

Child’s sex

Girl 37 (52.9) 6.9 (2.34) 2.8 (0.48)

Boy 33 (47.1) 6.6 (2.32) 2.79 (0.62)

CSUS Children’s Social Understanding Scale, ToM Theory of mind
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degree, independent of their age or linguistic abilities. These
results demonstrate the validity of the CSUS-Full form in
this sample.

Despite the association between the CSUS-Full form and
performance on the low-verbal and ToM scale, there was no
significant correlation between low-verbal ToM and stan-
dard ToM tasks. One possible explanation could be that
these tasks measured different types of ToM. While low-
verbal ToM tasks focused on measuring false belief
understanding, the ToM scale measured additional aspects
of ToM, which could give rise to a lack of association
between the two measures. To test this idea, we investigated
the association between low-verbal ToM tasks and false
belief understanding performance from the ToM scale. Yet,
there was no correlation between them. The lack of a cor-
relation also indicates that it might be the task demands that
cause a non-significant association between the two mea-
sures (Hutchins et al., 2017). Whereas low-verbal ToM
tasks minimize the verbal load of the task, standard ToM
tasks have longer scenarios and questions. This difference
in the verbal load requires participants to pay more attention
to understand, process, and memorize the scenarios and
questions. The difficulty level of the tasks in the ToM scale
increased, respectively, to represent developmental course
of ToM (Wellman & Liu, 2004). The last task in the ToM
scale, which was the hidden emotion, was given after the
false belief understanding task and had the highest level of
verbal load and difficulty in comparison to the other tasks in
the ToM scale (Wellman & Liu, 2004). Thus, to assess
whether task demands led to insignificant correlations
between the two measures, we reran the analyses excluding
the hidden emotion task. Our findings showed a significant
correlation with low-verbal ToM (r= 0.24, p= 0.047).
These findings demonstrate the importance of task demands
on children’s and adolescents’ ToM performance.

General Discussion

The current research aimed to examine psychometric
properties of the CSUS in two different atypically devel-
oping populations with wider age ranges than the ones
tested in the previous studies. We conducted two separate
studies with Turkish children and adolescents with autism
spectrum disorder (ASD) and hearing impairment (HI)
using hearing devices. The factor analyses revealed a one-
factor structure of the CSUS in both studies, as was the case
in the original scale (Tahiroglu et al., 2014), Turkish version
of the CSUS-Short form used among typically developing
children (Ekerim-Akbulut et al., 2021), and adaptation of
the CSUS to the other cultures (e.g., Smogorzewska et al.,
2019). Although the CSUS measures different aspects of
ToM, these findings support the recommendation of

Tahiroglu et al. (2014) for the use of a total score rather than
the subscale scores. This can be interpreted as the possibi-
lity of the parents’ evaluation of their children’s ToM based
on their simultaneous use of different aspects in everyday
interactions.

Our findings also demonstrated high internal con-
sistencies for both short and full forms of the scale, similar
to the previous studies conducted with the CSUS (e.g.,
Białecka-Pikul & Stępień-Nycz, 2019, Brosseau-Liard &
Poulin-Dubois, 2018, Ekerim-Akbulut et al., 2021, Smo-
gorzewska et al., 2019, Tahiroglu et al., 2014). These results
revealed that the CSUS was able to reliably assess indivi-
dual differences in ToM in these atypically developing
samples (as it does in typically developing preschool-age
samples).

As far as the validity was concerned, the short and full
forms of the CSUS were correlated with performance on
behavioral ToM tasks in line with the literature. Consistent
with the earlier studies on the psychometric properties of the
CSUS (e.g., Białecka-Pikul & Stępień-Nycz, 2019,
Brosseau-Liard & Poulin-Dubois, 2018, Smogorzewska
et al., 2019, Tahiroglu et al., 2014), including its Turkish
adaptation (Ekerim-Akbulut et al., 2021), we found mod-
erate and positive correlations between the CSUS and ToM
performance, specifically between the CSUS-Short form
and low-verbal ToM in the ASD sample and between the
CSUS-Full form and ToM performance (on both low-verbal
and standard tasks) in the HI sample. Correlation analyses
also showed significant associations of the CSUS-Short
form with receptive language and nonverbal intelligence in
the ASD sample and of the CSUS-Full form with age and
receptive language in the HI sample. Similar associations
have been also shown in the extant literature, namely
positive associations of ToM with nonverbal intelligence in
ASD sample (Happé, 1995), with age in HI sample
(Peterson & Siegal, 2000), and with receptive language in
atypically developing samples (Milligan et al., 2007,
Wellman, 2014). Partial correlation analyses revealed that
the association between the CSUS and ToM performance
remained significant. These findings demonstrate that the
CSUS measures children’s and adolescents’ ToM control-
ling for their age, nonverbal intelligence, and receptive
language, supporting the validity of the short and full forms
of the CSUS in these samples. Thus, the results highlight
the use of the CSUS for the assessment of children’s and
adolescents’ mental state understanding.

One of the strengths of this study was the use of both
low-verbal and standard ToM tasks. Therefore, in atypi-
cally developing samples, we investigated differential
associations of ToM assessment tools. In the ASD sample,
the participants’ performance on low-verbal and standard
ToM tasks were significantly associated, which might be
due to the fact that both types of tasks focused on the
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children’s and adolescents’ false belief understanding. On
the other hand, we found that the CSUS-Short form was
associated with the participants’ performance on low-
verbal ToM, but not on standard ToM, tasks. The differ-
ential association may be due to task demands (Kaland
et al., 2008, Tager-Flusberg, 2007). Similar to the low-
verbal ToM task, the CSUS emphasizes children’s and
adolescents’ ToM more than their linguistic and cognitive
abilities. Yet, the standard ToM tasks typically demand
children and adolescents to use their other abilities to
understand, process, and respond to the questions, which
may have caused the non-significant association with the
CSUS-Short form. Moreover, in the sample with HI, chil-
dren’s and adolescents’ performance on low-verbal and
ToM scale were not significantly correlated. This may be
due to the different characteristics of the tasks like their
focus on ToM aspects or linguistic demands. To test the
idea, we investigated the relation of the low-verbal ToM
tasks with only false belief understanding task in the ToM
scale and the tasks without the highest level of verbal load.
When we excluded the most verbally-loaded task, the
hidden emotion, and rerun the analyses, we found a sig-
nificant association between low-verbal and ToM scale,
revealing the importance of task demands. Moreover, in
this sample, the CSUS-Full form was associated with the
participants’ performance on low-verbal and ToM scale,
supporting the notion that all of these measurements assess
ToM, albeit from different perspectives. To summarize,
though these tools measure ToM, the evaluation of chil-
dren’s and adolescents’ ToM might vary according to task
demands like general verbal and cognitive loads of a task
(Hutchins et al., 2016, 2017, Van Herwegen et al., 2013).

The other strengths of this study were the wide age range
and sample size. This study expanded the age range of the
scale and revealed that the Turkish version of the CSUS
could be used for children and adolescents with atypical
development whose ages ranged from 3 to 18 years. Yet, in
the ASD and HI studies, we did not have a control group to
compare typical and atypical development. If we had a
control group, we would expect that children and adoles-
cents with typical development would have higher CSUS
scores than children and adolescents with atypical devel-
opment. Thus, in future studies, comparison group(s)
(matched on chronological age, linguistic abilities, and/or
intelligence) such as children and adolescents with typical
development, intellectual disability, communication dis-
order, and Down’s syndrome may be included. It would
have been interesting to make comparisons with the scores
of children and adolescents with typical development from
previous studies. However, no age-matched Turkish chil-
dren and adolescents have been tested so far. Thus, in the
future, it would be interesting to see if the CSUS would
have discriminant validity.

One of the aims of the study was to highlight the use of
short and full forms of the CSUS in atypical populations.
This study demonstrated the reliability and validity of both
forms in ASD and HI samples. Yet, the design of the studies
prevented the comparison between the different forms of the
CSUS and behavioral ToM tasks for the atypical samples.
The ASD and HI studies were conducted at different time
points with different research questions. The ASD study
was an extensive study in which we administered a series of
questionnaires to the parents; thus, we preferred to use the
short form of the CSUS to decrease the burden on the
parents. On the other hand, in the HI study, we gave only
one questionnaire, the CSUS-Full form, to the parents and
aimed to measure different aspects of the ToM. To provide
an opportunity for comparison, in the HI study, we picked
the questions of the short form and calculated the CSUS-
Short form score. Our findings showed that the CSUS-Short
form was significantly associated with low-verbal ToM
(r= 0.31, p < 0.05) and ToM scale (r= 0.39, p= 0.001).
The Fisher’s z test also demonstrated that these correlation
coefficients were not significantly different from the ones
we found with the full form (z= 0.06, p= 0.47 for low-
verbal ToM, z= 0.00, p= 0.50 for ToM scale). These
results demonstrate that there is a significant association
between the CSUS and behavioral ToM tasks regardless of
the length of the forms.

Our findings showed that the CSUS was more strongly
associated with receptive language than behavioral ToM
measures in the atypically developing samples. Moreover,
receptive language was associated with all of the ToM tools,
with the exception of low-verbal ToM in Study 2. These
findings suggest that children’s and adolescents’ linguistic
abilities might be more prominent for assessing ToM. While
discussing the limitations of the behavioral ToM assess-
ments, the importance of children’s and adolescents’ lin-
guistic abilities was particularly highlighted. Children with
atypical development mostly rely on their linguistic abilities
more so than their social insights since they have broader
difficulties in understanding social interactions (Tager-
Flusberg, 2007). This pattern might not be specific to
laboratory studies but can be observed in their everyday
interaction. Also, parents might perceive their children who
understand more words as more competent at thinking
about their and others’ mental states (Białecka-Pikul &
Stępień-Nycz, 2019). Therefore, children’s and adolescents’
linguistic abilities might influence not only their perfor-
mance on behavioral ToM tasks but also parents’ percep-
tion, as well. These might also explain why we found
significant but moderate associations between the CSUS
and ToM performance. To better understand the role of
language, future studies may investigate the effect of lin-
guistic abilities on ToM. Additionally, the use of receptive
language task as the only indicator of children’s and
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adolescents’ linguistic abilities was another limitation. For
instance, research shows that ToM can be related to other
aspects of language development, such as syntactic devel-
opment and conversational experience (Colle et al., 2007,
de Villiers & de Villiers, 2012, Kelley et al., 2006). Given
the known difficulties in children and adolescents with ASD
and HI in responding to questions, sharing and requesting
information (e.g., Hutchins et al., 2017, Tager-Flusberg,
1996, Woolfe et al., 2002), and producing narratives (e.g.,
Kelley et al., 2006), we recommend future studies to
investigate the relationship between measures of ToM
(especially the CSUS) and different aspects of language,
such as explicit language focusing on syntax or conversa-
tional opportunities.

The CSUS offers a promising alternative for special
educators, psychotherapists, and researchers to practically
assess ToM of children and adolescents with atypical
development. As indicated by its correlations with low-
verbal and standard ToM tasks, the CSUS assesses ToM
from a broader perspective, alleviating the need to
administer multiple tasks, which might potentially
increase verbal and cognitive load. Moreover, the CSUS
can be advantageous for longitudinal and intervention
studies when investigating the effect of intervention and
change in ToM of children and adolescents with atypical
development between sessions. Lastly, in contrast to
behavioral ToM tasks that depend on relatively advanced
cognitive capacities, a parent-report measurement such as
the CSUS can be especially useful for children and ado-
lescents with atypical development who have little or no
verbal ability and/or severe cognitive deficits (Colle et al.,
2007) and severe or profound intellectual disability (Boat
& Wu, 2015). Future studies may investigate the psy-
chometric properties of the CSUS among these children
and adolescents.

To conclude, our study extended the literature by
demonstrating that the CSUS can be used for atypically
developing populations, specifically children and adoles-
cents with ASD and HI. We hope that further validation of
the CSUS in other atypically developing populations, such
as intellectual disability and specific language impairment,
wider age ranges, and different cultures will give rise to a
deeper understanding of how social-communicative and
ToM abilities develop in children and adolescents, and
widen our understanding of how universal this ability is as
well as how it is shaped by the environment.
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