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ARTICLE INFO ABSTRACT
Keywords: Wellman and Liu’s (2004) ToM scale canonized efforts to generate a developmentally nuanced
Theory of mind scale understanding of ToM. Further elaboration has come from studies showing some variability in
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Preschool cognitive development

task sequencing across two broad categories of culture (i.e., ‘Collectivist’, ‘Individualist’). The
current study contributes to our understanding of ToM by exploring intra-cultural variation in
task sequencing for a Turkish sample. The ToM scale, language, and EF tasks were administered to
366 preschoolers. When analyzed as a single group, preschoolers showed a sequence most
consistent with Chinese/Iranian samples. However, when children were grouped according to
age, 3-year-olds were most similar to the US/Australian samples, 4-year-olds were most similar to
Chinese/Iranian samples, and 5-year-olds showed a new sequence where knowledge access was the
easiest. The analyzes suggest that EF alone was related to the differences in sequencing. Current
findings imply that explaining sequence differences may require considering the interactive ef-
fects of culture and cognitive abilities.

1. Introduction

Children’s developing ability to understand and coordinate the psychological perspectives of self and others (i.e., Theory of Mind)
has classically been measured with false belief tasks. Tasks such as ‘change of location’ or ‘unexpected contents’ assess young chil-
dren’s ability to understand that agents may have beliefs that are different from their own (i.e., false beliefs) that motivate their
behavior (Wimmer & Perner, 1983). Wellman (2014) has argued that belief understanding is one concept among a series of inter-
related concepts about the mind (e.g., desires, emotions). For this reason, he posited that overreliance on false belief tasks to assess
children’s unfolding development in understanding minds may provide a “limited and misleading” picture (Wellman, 2014, p. 24).

In order to develop a comprehensive measure of children’s theory of mind abilities, Wellman and Liu (2004) created a scale based
on a meta-analysis of the available literature. This analysis indicated that children’s appreciation of diverse desires, diverse beliefs, and
the relation between perceptual access and knowledge were all likely to contribute to belief formation. Further, these abilities all
develop before children’s ability to appreciate the effect of false beliefs on behavior. As a result, a five-task ToM scale was created to
assess children’s understanding of various mental states in different situations. According to Wellman (2014), the significance of this
scale extends beyond methodological and assessment considerations. Inherent in the ToM scale are two theoretical points: (a) mental
state concepts can be scaled in terms of conceptual complexity, and (b) there is a universal sequence for children’s developmental
achievements in understanding these mental state concepts.
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In the past decade, Wellman and colleagues have examined whether the degree of conceptual difficulty on the ToM scale tasks
varies by culture (e.g., Etel & Yagmurlu, 2015; Selcuk et al., 2018; Shahaeian et al., 2011; Wellman et al., 2006). These studies have
documented two sequences that differ from one another in terms of whether the diverse belief task is passed before or after the
knowledge access task. The sequence in which diverse beliefs is mastered before knowledge access has been somewhat imprecisely
termed the “Western sequence” since it is consistently observed with children from Western cultures such as the US, Germany, and
Australia (Kristen et al., 2006; Peterson et al., 2005; Wellman & Liu, 2004). The reverse sequence has been termed the “Eastern
sequence” since it has been observed with children from China and Iran (Shahaeian et al., 2011; Wellman et al., 2006).

Two studies with Turkish children have found evidence for the existence of both sequences (i.e., Western and Eastern). Interest-
ingly, the Western pattern was found for children from disadvantaged backgrounds raised in a government institution (Etel & Yag-
murlu, 2015). In contrast, the Eastern sequence was shown for children raised in a typical home environment (Selcuk et al., 2018). In
light of these studies that show the presence of both types of ToM sequence in Turkish samples, the current study aimed to add to these
efforts by investigating (a) task sequencing with a large middle-class Turkish sample, (b) the possible relations between variations in
sequence, age, and cognitive abilities that are known to contribute to ToM achievements (i.e., language, executive functions).

1.1. Universal sequence vs. cultural diversity

One of the most intriguing aspects of false belief understanding is the robust performance shift that happens in explicit verbal ToM
tasks during the preschool years across cultures (Callaghan et al., 2005; Wellman et al., 2001). Wellman and Liu’s scale situates this
shift within a broader developmental context involving other mental states that are thought to be conceptually related to false belief
understanding. In addition, this scale is proposed to provide evidence for a gradual progression of ToM understanding from “simpler”
to “more complex” constructs (Gopnik & Wellman, 1992; Wellman, 1990, 2014). It is important to note that as opposed to the explicit
verbal ToM tasks, there is a vast albeit dissonant literature on infants’, preschoolers’, and adults’ performance on implicit ToM tasks,
which require spontaneous responding (for reviews, see Dorrenberg et al., 2018; Scott & Baillargeon, 2017). The spontaneous
responding tasks have exclusively focused on false belief understanding, and the subcomponents of ToM ability, such as appreciating
the diversity of beliefs or desires, have not been studied. For this reason, the current paper does not include a discussion of this
literature.

Wellman and Liu (2004; Study 2) administered seven tasks to 75 American children ranging in age from 2;11 to 6;6. Based on a
scaling analysis, they kept five of the seven tasks for the scale. Of these five tasks, the simplest was the diverse desires task (DD) which
taps into children’s appreciation that others’ desires may differ from one’s own. The second task was the diverse beliefs task (DB), which
assesses whether children appreciate that two agents (e.g., self and other) could hold diverse beliefs about the same situation (e.g., the
unknown location of a lost cat). The third task was the knowledge access task (KA), in which children had to appreciate the link between
perception and knowledge (i.e., someone who has not seen inside a box will not know its contents). The fourth task was the contents
false belief task (CFB), which required children to understand that a familiar box (e.g., a band-aid box) that holds unexpected contents
(e.g., a crayon) would lead an unsuspecting other to assume the usual contents (i.e., band-aids). The Explicit False Belief (EFB) task,
which was fashioned after the classic change of location task, was also used but was not included in the scaling analysis. This was
because both EFB and CFB measured the same ability (i.e., false belief) and appeared as the fourth most difficult task in the scale. The
most complex task in this scale was the apparent/real emotions task (ARE), which asks children to appreciate that agents sometimes
display different emotions than what they feel (e.g., appearing happy when actually sad).

Studies with Australian children have shown the same sequence of complexity as the original study with American children (e.g.,
Peterson et al., 2005), whereas studies with Chinese and Iranian children have shown a slight difference in the pattern of passing the
tasks (Shahaeian et al., 2011; Wellman et al., 2006). Specifically, children from China and Iran pass the knowledge access task earlier
than the diverse belief task. In their study with Chinese children, Wellman et al. (2006) analyzed whether children showed signifi-
cantly different performance in pairs of tasks. Their results showed that the diverse belief task was indeed more difficult for children
than the knowledge access task.

Another comparison of note is between DD and KA tasks. American and Australian children have generally performed at ceiling in
the DD task (i.e., 95 %), while their KA performance has been subject to development (73% in American, 82 % in Australian samples).
However, a review of children’s performance of DD in other cultures does not indicate a ceiling effect (i.e., 82-91 %). In fact, when DD

Table 1
The percentage of children who passed each ToM task by study.
Tasks Wellman and Liu Peterson et al. (2005) Wellman et al. Shahaeian et al. Etel and Yagmurlu Selcuk et al.
(2004) (2006) (2011) (2015) (2018)
American children (%) Australian children Chinese children (%)  Iranian children (%) Turkish children (%)
(%)
DD 95 95 89 86 91 82
DB 84 85 71" 47" 71 64"
KA 73 82 79" 88" 44 79"
CFB 59 32 54 16 12 24
ARE 32 19 37 17 19 19

Note: DD: Diverse Desire, DB: Diverse Belief, KA: Knowledge Access, CFB: Contents False Belief, ARE: Apparent Real Emotions.
E Indicates the Eastern patterns where KA is easier than DB.
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and KA performances are compared, they are either very close (i.e., Turkish middle-class 82 % vs. 79 % in Selcuk et al., 2018) or reveal
the reverse pattern of performance (86 % vs. 88 % in Shahaeian et al., 2011; 86 % vs. 94 % in Shahaeian et al., 2014). These studies do
not include pairwise comparisons to investigate whether performance on these tasks was different. However, these raw results hint at
the possibility of other orders. Table 1

The reasons for the documented differences between children from the Iranian and Chinese vs. the Australian and American
cultures are not clear. In his review of ToM research, Wellman (2014) highlights commonalities between the two cultures that may
similarly shape patterns of ToM performance. Against a backdrop of differences (e.g., Indo-European vs. Sino-Tibetan language
families, Muslim vs. Confucian belief systems), the two cultures may share some child-rearing beliefs and practices that emphasize
filial respect and conformity. However, whether these suggested commonalities exist and influence children’s developing ToM abilities
is still an open research question. That is because extant work comparing Eastern cultures with Western cultures has not specifically
investigated the effects of the cultural commonalities and differences on children’s ToM scale performance (Shahaeian et al., 2011,
Shahaeian et al., 2014; Wellman et al., 2006). A recent intra-cultural investigation of Israeli-Arab Muslim mothers and their children
provides a relevant starting point. Kabha and Berger (2020) examined the possible relations between variance in parents’ individu-
alistic vs. collectivistic values and the sequence of performance on the ToM scale. This study did not find any significant relations
between cultural values and ToM performance.

Studies that show sequence differences across cultures (Shahaeian et al., 2011; Shahaeian et al., 2014; Wellman et al., 2006)
suggest, in broad strokes, that folk ethnopsychologies of the mind may impact children’s socio-cognitive development (Lillard, 1998).
Further, the two studies with Turkish samples provide evidence for the possibility that there may be different ethnopsychologies
present in the same culture. First, Etel and Yagmurlu (2015) showed that Turkish children displayed the same sequence of ToM
performance as observed in the American and Australian samples. However, the sample in that study was atypical in that the children
lived under government guardianship either because their biological families could not provide adequate support, were absent from
the child’s life, or had been suspected of abuse. These children were participating in a recent government initiative in which 10-12
children live with three adult childcare providers in a house. This program aimed to place siblings in the same house to maintain and
foster emotional bonds. In short, Etel and Yagmurlu’s findings showed that the pattern of sequence characteristic of American and
Australian children was also the dominant pattern in Turkish children from extremely disadvantaged backgrounds.

The second study that investigated patterns of ToM performance in Turkish children used a more typical sample (Selcuk et al.,
2018). These children came from 5 large cities in Turkey. The cities ranged in population from 1 to 12 million. This study included 260
children and showed that the most prevalent pattern was the Eastern pattern (i.e., Chinese/Iranian, where KA > DB). Importantly, this
study also showed that a minority of children (n = 21) showed the Western pattern (i.e., American/Australian, where DB > KA). This
was the first study to document different patterns of ToM performance within the same culture. Further analysis showed that the
number of adults that lived with the children predicted whether they passed the knowledge access task before the diverse belief task or
not. That is, those children who lived with more adults were more likely to show the American/Australian pattern.

Taken together, these two studies (Etel & Yagmurlu, 2015; Selcuk et al., 2018) showed that differences in patterns of performance
on the ToM scale were observed between subgroups of the same culture (Turkish children from intact family backgrounds vs. those
under government guardianship). Additionally, even within the same subgroup, different patterns of performance coexist (Selcuk
et al., 2018). It is challenging to make sense of why the number of adults (but not siblings) would affect young children’s
socio-cognitive understanding. Perhaps in households with more adults, children get more frequent and more extended conversational
interactions. However, this remains a research question to be answered.

Another possibility for the differences in patterns of performance on the ToM scale could be child variables, especially cognitive
variables that have been consistently reported to be related to ToM abilities. Among these variables, the ones that are consistently
correlated with and predictive of ToM ability, cross-sectionally and longitudinally, are language and executive functions (EF) (e.g.,
Milligan et al., 2007; Moses & Tahiroglu, 2010). The majority of the research that has shown these relations have been carried out with
false belief tasks. There is a scarcity of research examining the relations between cognitive variables and children’s success on the ToM
scale. One of the possible advantages of the scale is its potential to show gradual developments in ToM ability by focusing on its
constituent components. More importantly, the investigation of ToM scale sequences in different cultures has the potential to provide
evidence for or against arguments about the universality of core folk psychological concepts. It is thus critical to investigate the
possible relations between cognitive variables and the sequence of performance as well as the relations between the individual tasks.

Three studies have used the ToM scale and sought to find relations between ToM performance and EF abilities. Henning et al.
(2011) investigated the relation between EF abilities (as measured with DCCS) and ToM scale performance for 3-, 4-, 5-, and 6-year-old
German children. German children were found to exhibit the Australian/American pattern, and their EF scores (taken as either
aggregate or post-switch) were differentially related to the ToM scale tasks. Specifically, the DB, KA, and the false belief tasks (CFB and
EFB) were related to children’s post-switch EF scores. Duh et al. (2016) investigated the relation between EF and ToM scale perfor-
mance with a large-scale study that included 997 Chinese children from Chengdu. EF tasks that measured working memory and in-
hibition predicted children’s overall ToM scale performance. A particularly relevant aspect of the results concerned sequence
differences. Children in this study showed not only the expected DB and KA reversal but also a reversal of the ARE and EFB tasks.
Concerning the difference between their results and those of Wellman et al. (2006), the authors emphasize the diversity of subcultures
within China (Beijing vs. Chengdu; rice growers vs. wheat growers; Northern vs. Southern China). Finally, a study with Turkish
children has shown that children’s KA and FBU (aggregate of CFB and EFB) scores were correlated with EF abilities, as measured by
tasks that mainly measure inhibition, both cross-sectionally and with a one-year delay (Doenyas et al., 2018). Furthermore, early EF
abilities predicted later ToM total scores even when age, language abilities, and ToM at Time 1 were controlled. Taken together, these
studies have shown relations between different aspects of EF (inhibition, rule switching, and working memory) and ToM aggregate



H. Iligaz et al. Cognitive Development 63 (2022) 101216

scores. However, none of the studies has explored whether EF abilities make a difference in the sequence with which children pass ToM
scale tasks.

The relation between language and ToM abilities is extensive and well-established (e.g., Milligan et al., 2007). The only study that
reports performance on the individual tasks of the ToM Scale task and language is by Doenyas et al. (2018). Their results showed
differential relations between language and scale tasks where only KA, FBU at both testing times, and ARE performance at Time 2 were
related to receptive language. The current study aimed to investigate whether cognitive variables that have been documented to be
related to ToM performance could also be related to the patterns of performance on the ToM scale.

1.2. The current study

The current study investigated the patterns of performance on the ToM scale with a large sample of preschoolers. The data for this
study came from six separate studies that all used the ToM scale to measure children’s socio-cognitive development. All studies used
the same testing protocol and recruited children from schools that serve families with similar socioeconomic backgrounds. The first
aim of the study was to see if the reported variability in ToM task sequences could be replicated (Etel & Yagmurlu, 2015; Selcuk et al.,
2018).

Based on Selcuk et al. (2018), we expected that the Chinese/Iranian pattern would be the most prevalent. We also expected to see a
portion of the sample to show the American/Australian pattern. It is pertinent to note that what we have called ‘the American/-
Australian pattern’ has generally been dubbed the ‘Western’ or ‘Individualistic’ pattern in the literature. Similarly, what we have called
‘the Chinese/Iranian pattern’ has been called the ‘Eastern’ or ‘Collectivistic’ pattern. While we appreciate why other researchers have
opted for these labels, in our opinion using such terminology substantiates a priori assumptions without direct evidence for their
validity. Given that we had no measure that tapped specific societal or cultural attitudes (e.g., collectivism/individualism scale for
parents), we opted to refrain from the labels ‘Eastern’/‘Collectivistic’ or ‘Western’/‘Individualistic’.

Our second aim was to explore whether any of the child variables (i.e., age, EF, language) or environmental variables (i.e., SES,
number of siblings) would play a role in determining the pattern of ToM performance. One of the core assumptions regarding the ToM
scale is that the tasks are equivalent in extraneous cognitive burden but vary by conceptual complexity. However, it is possible for some
tasks in the scale to tax children’s cognitive resources more than others. This would mean that early proficiency in a cognitive domain
such as executive functions could affect when and which tasks are passed. As a result, variability in cognitive abilities could impact the
sequence of performance on the ToM scale. In order to investigate this possibility, we explored whether children’s age, EF, and
language abilities contributed to the observed patterns of ToM performance.

If we assume that the collectivism vs. individualism dichotomy affects the pattern with which children pass ToM tasks, we may
expect SES (an aggregate of parental education and family income) to act as proxy variables in predicting one of the two patterns.
While an imperfect indicator, previous work with Turkish samples has shown that mothers with higher education endorse more
individualist values, and higher family income is associated with higher individualism in children (Ozdikmenli-Demir & Sayil, 2009).
The number of siblings could affect children’s ToM development in two ways. One way would be to enhance the richness of children’s
everyday experiences in conversation, negotiation, and play contexts (Lewis et al., 1996; Perner et al.,1994). However, in the Turkish
context, higher number of siblings could also correlate with a more collectivistic parental attitude. Kagitcibasi and Ataca (2005) have
shown that, within an urban mother sample, the amount of education differed between mothers from different SES groups and was
related to the number of children they had. Urban mothers with fewer years of education were found to have more children as
compared to urban mothers with more education. The current study does not have any direct measures that assess parents’ cultural
attitudes. However, we chose to include SES and the number of siblings due to their suitability as variables that could indicate dif-
ferences either in children’s experiential history or their parents’ cultural attitudes. Further, such inclusion would parallel the relevant
literature, which has included these variables in work investigating sequence differences with the ToM scale (Henning et al., 2011;
Selcuk et al., 2018; Shahaeian, 2015).

2. Method
2.1. Participants

Participants were recruited from preschools serving middle-class populations in Ankara (Turkey) between 2013 and 2017. Ankara
is the capital of Turkey, with a population of over 5 million. Four hundred eighty children participated in 6 studies that included the
ToM scale. Each study was separately reviewed by the University Ethics Board. In addition, appropriate approvals were obtained from
the Ministry of Education. Parents signed consent forms for their children’s participation. All children verbally assented to the studies.
Only participants who completed the scale and were in the desired age range (3- to 5-year-olds) were included in the study. In addition,
several children whose age information was not complete were excluded. The total number of eligible participants for the analysis was
366 (51 % girls). The dataset included 132 3-year-olds (Mage = 41.6 months, SD = 2.91, range = 36-47 months), 119 4-year-olds (Mjge
= 53.7 months, SD = 3.32, range = 48-59 months), and 115 5-year-olds (Mage = 65.2 months, SD = 3.3, range = 60-71 months).

2.2. Procedure

The data were collected from six studies that included the Wellman and Liu (2004) ToM scale as the first task in order of
administration. Four of these studies (N = 180) collected data on participants’ executive functioning abilities through the Dimensional
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Change Card Sorting task (DCCS, Zelazo, 2006). In three studies (N = 111), children’s receptive and expressive language skills were
measured through the Turkish Expressive and Receptive Language Test (TIFALDI, Berument & Guiven, 2013). In all of these studies, the
tests were administered by undergraduate and graduate students who underwent extensive training. The tests were administered
either at preschools (65 %), in the lab (33 %), or at home (2 %).

2.3. Measures

2.3.1. Demographics

Parents reported their family income on a 5-item scale from 1 (less than 1000 TRY) to 5 (more than 7000 TRY). A total of 277
parents had income data available. Overall, participants mainly came from families in which the monthly income was moderate to
high. Specifically, 49.5% of these families had an income of 7000 TRY and above, 26.4 % had between 5000 and 7000 TRY, 14.1 % had
between 3000 and 5000 TRY, 9.4 % had between 1.000 and 3.000 TRY, and less than 1% had an income less than 1.000 TRY. Ninety
percent of the sample reported that they earned more than twice the average minimum wage (i.e., 1335 TRY) in Turkey during these
years (TR Ministry of Labor Social Services and Family, 2018).

Mothers’ average age was 36.3 years (N = 275, range = 26-54 years) and fathers’ average age was 39.6 years (N = 262, range =
26-64 years). Sibling data was available for 288 of the participants (e.g., number of siblings). Half of these participants (50.7 %) were
only children, whereas 43.8 % had one sibling and 4.9% had two siblings. Less than 1 % had three siblings. None of the participants had
more than three siblings.

Parents reported their highest education level on a 7-item scale from 1 (being illiterate) to 7 (Doctoral degree). Mothers were
generally highly educated. Of the 288 mothers who filled out the demographics survey: 85.4 % had university degrees (of these, 19.4 %
had master’s, and 7.3 % had doctorate degrees), 10.8 % had a high school degree, 3.5 % had a middle school degree or less. Of the
fathers, 284 reported information about their education. Fathers were similarly highly educated: 84.6 % of the fathers had university
degrees (of these, 18.7 % had master’s, and 7.4 % had doctorate degrees), 12.3 % had a high school degree, 3.2 % had a middle school
degree or less.

Families’ socioeconomic status (SES) was determined by combining monthly income with father and mother education. Since the
income and education variables were rated on different scales, participants’ scores were converted to z-scores and combined. As a
result, 274 families had complete values for the SES variable (M = -0.3, SD = 2.46; range = -9.21 to 4.97).

2.4. Child measures

2.4.1. Theory of Mind

For all six studies, children were tested on the five subtests of the ToM scale (Wellman & Liu, 2004). The subtests were administered
in the following order: Diverse Desires (DD), Diverse Beliefs (DB), Knowledge Access (KA), Content False Belief (CFB), and Appa-
rent/Real Emotions (ARE). When necessary, changes were made to some of the objects that appeared in the stories to make them
culturally more appropriate (e.g., using a candy box instead of a Band-Aid box). Participants could receive 1 point for each of the five
subtests for a total score from O to 5.

The DD and DB tasks were very similar in format. In both tasks, participants were presented with a character and two choices. The
DD task asked which food would be chosen by a character whose desires (i.e., its likes/dislikes) differed from the participant’s, whereas
the DB task asked how a character would act given that his/her belief was different from that of the participant. The following two
tasks (KA and CFB) were similar in format. In both of these tasks, participants were shown containers with hidden objects inside. The
critical difference was that the container was a non-descript box in the KA task with no features that could cue the participants to its
contents. This task aimed to measure whether the participant could accurately judge that the character who never saw inside a non-
descript box would be ignorant about its contents. In the CFB task, children were shown a familiar container such as a candy box.
However, it was revealed that this familiar box had unexpected contents (e.g., a crayon). The CFB task aimed to measure whether the
participant could accurately judge the character’s false belief. Lastly, the ARE task differed in format from the others since it involved a
pre-examination of the participant’s knowledge of emotion expressions followed by a short story about a character. This task aimed to
measure whether the participant could understand that the character feels one emotion but displays a different one.

2.4.2. Executive Functioning (EF)

In four of the six studies, children’s EF abilities were measured through the DCCS task. DCCS was developed by Zelazo (2006) in
order to tap into children’s inhibition abilities and cognitive flexibility. In the task, children were asked to sort cards, first according to
one rule (i.e., color) and then another (i.e., shape). A final phase required children to shift flexibly between the two rules (the border
game). Children could get 1 point for each correct sort resulting in a total score of 24.

2.4.3. Turkish Expressive and Receptive Language Test (TIFALDI)

Children’s expressive and receptive language skills were measured in three of the six studies using TIFALDI (Berument & Gtiven,
2013). The task was standardized for Turkish-speaking children between the ages of 2 and 12 and is very similar in its administration to
PPVT (Dunn & Dunn, 2007) and EVT (Williams, 2007). In the expressive language subtest, children are shown pictures from various
categories (e.g., animals, plants, everyday objects, actions) and are asked to name them. In the receptive language subtest, children are
shown four pictures belonging to the same category and are asked to show a particular one. Children’s raw scores are calculated based
on the number of correct answers they provide, and the standard scores are calculated based on the raw score and the child’s age. In
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this study, we used a composite score for overall language ability, which was formed by combining raw scores in receptive and
expressive language subtests. We used raw scores but not standard scores since we already controlled for age in the analyzes when it
was relevant.

3. Results

We started our analysis by exploring whether children’s ToM performance differed by age and gender. We followed this with other
descriptive analyses that focused on the relations between children’s performance on the ToM tasks, their scores on tasks that assess
related cognitive abilities (i.e., EF, language), and relevant demographic variables (i.e., number of siblings, SES). Following this, we
conducted a Guttman analysis to explore whether Turkish children from a middle-SES background showed the patterns of performance
previously identified in the literature. Finally, we analyzed the data to see which demographic and cognitive factors contributed to the
patterns children displayed.

We first conducted a 3 (age) x 2 (gender) ANOVA to investigate whether children’s ToM performance varied by gender or age. We
had no specific hypothesis regarding gender. However, we expected that the data would confirm the developmental change in total
ToM scores between 3- and 5-year-olds documented in the literature. The analysis confirmed our expectation and revealed a significant
main effect of age, F (2, 360) = 36.84, p < .001, partial 132 =.17. Bonferroni post-hoc tests revealed that 3-year-olds (M = 2.03, SD =
1.00) differed significantly from both 4- (M = 2.83, SD = 1.16, p <.001) and 5-year-olds (M = 3.20, SD = 1.13, p < .001); and that 4-
and 5-year-olds differed from each other, p < .05. There was no effect of gender on total ToM score, F (1, 360) = .66, p = .42 and there
was no interaction of age and gender on ToM scores, F (2, 360) = .08, p = .93. Therefore, gender was not included in further analyses.

Next, we explored the relations amongst demographic variables (SES and number of siblings), cognitive variables (EF and lan-
guage), and ToM performance (see Table 2). In light of the previous literature, we expected moderate to strong correlations between
the total ToM score and the cognitive variables when we controlled for age. The relations between SES, number of siblings, and ToM
are less clear and less consistent (e.g., Devine & Hughes, 2016; Perner et al., 1994; Peterson & Slaughter, 2003; Yagmurlu et al., 2005).
Consequently, we did not have strong predictions regarding the relations between these variables and ToM performance. Consistent
with the extant literature (Milligan et al., 2007; Moses & Tahiroglu, 2010), the age-controlled correlation analysis showed that total
ToM score was positively correlated with EF (r (177) = .18, p = .02) and language (r (108) = .31, p = .001); however, it was not
correlated with SES or number of siblings.

Given the sequence differences for ToM scale performance in the literature, we opted to include the separate ToM tasks in this
partial correlation analysis. The results revealed that the two tasks that switch between the “Chinese/Iranian” and “American/
Australian” patterns (i.e., KA and DB) were differentially related to the cognitive and demographic variables (see Table 2). Specifically,
performance on the diverse belief task was positively related to SES and negatively related to the number of siblings. That is, children
from more traditional families with higher numbers of siblings were less likely to pass the diverse belief task, whereas children from
more affluent families with more education were more likely to pass the task. In addition, there were positive correlations for per-
formance on the knowledge access task with EF and language. It is important to note that the magnitudes of these correlations were
small. Regardless, these analyzes showed that it would be pertinent to include both the cognitive and the demographic variables in
further analyzes designed to understand the differences between children who show different ToM patterns of performance.

The proportion of children who passed each ToM task is presented in Table 3. The pattern indicated by the proportions for the total
rates of success in each task resembles the pattern found with Chinese, Iranian, and non-disadvantaged Turkish children (Selcuk et al.,
2018; Shahaeian et al., 2011; Wellman et al., 2006). To ensure that this sequence indicates progressive difficulty, we ran Guttman
scaling analyses on the data (N = 366). If the ToM scale is truly scalable, we would expect children of different age groups to show
similar patterns of performance. Accordingly, we first investigated whether there was a prevalent pattern in the overall sample, fol-
lowed by whether different age groups showed significantly different patterns by administering separate Guttman analyses on sub-
samples by age.

The logic behind a perfect Guttman Scale is that if an item has a positive score (in this case, the task is passed), all easier items
should also have a positive score. In the ideal case, if we know the pattern with which participants pass and fail the tasks and the total

Table 2
Age-controlled correlations between demographic and child variables.
Variables 1 2 3 4 5 6 7 8 9 10
1. DD -
2. DB 23%* -
3. KA .00 .01 -
4. CFB .05 -.03 22%* -
5. ARE .00 .05 05 19%* -
6. Total ToM 49%* 55%* 49%* 57%* 46%* -
7. EF 12 -.02 .22% .15% -.01 .18* -
8. Language -.00 1 .24* 17 .24* 31 .32%* -
9. SES .06 .15* .05 -.03 -.01 .10 11 37%*
10. # of Siblings -.06 -.15* .03 .10 -.10 -.07 .00 .32%* -.09 -

Note. DD: Diverse Desires, DB: Diverse Beliefs, KA: Knowledge Access, CFB: Content False-Belief, ARE: Apparent/Real Emotion.

*p < .05, **p < .01 (All significance tests are two-tailed).
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Table 3

Turkish children’s performance on ToM tasks.
Tasks 3-year-olds 4-year-olds 5-year-olds Total
Diverse Desires 0.82 0.85 0.77 0.81
Knowledge Access 0.49 0.82 0.89 0.72
Diverse Beliefs 0.52 0.57 0.63 0.57
Content False-Belief 0.17 0.40 0.58 0.37
Apparent/Real Emotion 0.04 0.19 0.33 0.18

score a participant has obtained, we would know which tasks the participant passed or failed. Table 4 shows the Guttman scalogram for
the pattern suggested by the number of participants who passed the tasks in the indicated orders.

Next, Green’s method was used to calculate the coefficient of reproducibility and index of consistency. The coefficient of repro-
ducibility indicates the confidence with which we can project the items a participant would have passed given their total score, and this
number should ideally be equal to or larger than .90. The analysis showed the coefficient of reproducibility to be acceptable at .90.
However, we should note that Green’s Index of Consistency was .13, which is below the desired level of .50. This index indicates if
items are scalable (i.e., can be ordered from easiest to most difficult) (Green, 1956). Another way to check hierarchical complexity is
via individual McNemar’s y? tests, where each task can only be compared to one other. When we compared each ToM task to its
neighbor (in the order indicated in Table 4), we found that all of the tasks were significantly different from their neighbors in the
sequence. These analyzes showed that more children passed DD but failed KA as compared to the reverse, McNemar’s 2 (1) = 8.13, p
< .01. Similarly, more children passed KA but failed DB as compared to the reverse, McNemar’s XZ (1) =17.67, p < .001. The analysis
also indicated that more children passed DB but failed CFB as compared to the reverse, McNemar’s y? (1) = 27.43, p < .001. Finally,
more children passed CFB but failed ARE as compared to the reverse, McNemar’s 3> (1) = 41.76, p < .001.

Given that previous work with Turkish children has shown evidence for multiple patterns, we decided to specifically investigate if
there were children who passed the DB task before the KA task. As expected, of the 100 children who passed only two tasks, 39 passed
first DD and next DB, which would be taken as evidence for the ‘American/Australian’ pattern. As indicated in Table 4, 35 children
showed the ‘Chinese/Iranian’ pattern. There were eight other possible task pairings that the remaining 26 children could show. None
of the other patterns approached the rates we observed for the ‘Chinese/Iranian’ and the ‘American/Australian’ patterns. Within these
26, the most prevalent pattern was passing the KA and CFB tasks (n = 10), followed by passing the DB and KA tasks (n = 8). None of the
other patterns were shown by four or more children.

As can be viewed in Table 3, children showed different patterns of success on the ToM tasks depending on their age (see Table 3). A
Guttman analysis for 3-year-olds (n = 132) showed that 64 % fit the pattern in which the DB task was acquired earlier than the KA task
(i.e., the ‘American/Australian’ pattern: DD > DB > KA > CFB > ARE). The coefficient of reproducibility for this analysis was .92, and
the index of consistency was .15. In contrast to the 3-year-olds, the pattern in which the KA task is acquired earlier than the DB task (i.
e., the ‘Chinese/Iranian’: DD > KA > DB > CFB > ARE) was the best fit for 4-year-olds (59 %; n = 119) with a coefficient of repro-
ducibility of .91 (index of consistency was .13). The most notable finding pertained to the 5-year-olds. More than half of the 5-year-olds
(54 %, n = 115) fit a new pattern in which the KA task was passed first (New Pattern: KA > DD > DB > CFB > ARE). The coefficient of
reproducibility was .90, and the index of consistency was .16.

Next, we conducted a binary logistic regression to investigate whether demographic variables other than age contributed to the
type of performance pattern children showed (i.e., KA-before-DB or DB-before-KA). Table 2 showed small correlations between the
number of siblings and SES with performance on the DB task. In addition, children’s performance on KA was correlated with their
language and EF scores. Given that children’s performance on these two tasks (i.e., DB, KA) determines which of the two prevalent
patterns of performance children show, we decided to include the number of siblings, SES, language, and EF in a logistic regression
analysis along with children’s age in months (see Table 5).

This logistic regression analysis included only those children who passed either the KA or the DB task (n = 49). Children who passed
or failed both tasks were excluded from the analysis. The outcome variable was whether children passed KA before DB (scored as 1) or
DB before KA (scored as 2). Multicollinearity among variables was checked according to widely accepted parameters (Bowerman &
O’Connell, 1990; Myers, 1990). The VIFs and tolerance statistics for all variables were within the acceptable ranges (i.e., VIF =
1.00-2.30; Tolerance = .43-.97). Model 1 with age as the only predictor variable was significant y*(1) = 10.88, p < .001. This model

Table 4
Guttman scalogram pattern for a five-item Guttman scale.
Task Pattern of success (+) and failure (-)
1 2 3 4 5 6
Diverse Desires - + + + + +
Knowledge Access - + + + +
Diverse Beliefs - - + + +
Contents False-Belief - - - - + +
Apparent/Real Emotion - - - - +
6 35 35 59 45 21

Number of Children
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Table 5
Regression table for predicting models of performance patterns by cognitive and demographic variables.
Variables B SE Exp (B) Sig. Nagelkerke R? R? change
Step 1 .269 + .269
Age -.10 .03 91 .00
Step 2 434 .165
Age -.05 .05 .95 .28
Number of Siblings -1.01 .64 .36 12
SES .33 .24 1.39 .18
Language -.01 .02 .99 .49
EF -.14 .06 .87 .03

explained 27 % of the variance and correctly classified 71.4 % of the cases. The second model, which included demographic and
cognitive variables, in addition to age, was also statistically significant, y%(5) = 19.01, p < .005. This model explained 43 % of the
variance in the pattern and correctly classified 79.6 % of the cases. In this model, the only significant predictor to emerge was EF.
Specifically, increases in EF were associated with an increased likelihood of exhibiting the KA-before-DB pattern.

This analysis showed that EF was the most potent concurrent predictor that determined which of the two patterns (i.e., KA-before-
DB or DB-before-KA) children would display. In order to ascertain that the other variables’ effects were not masked by a correlation
between those variables and EF, backwards, forwards, and forced entry methods were also tried. The results were generally consistent
in that EF either emerged as the only significant variable (forced entry method) or emerged as one of two significant variables, the
other being age (backwards and forwards entry methods). We previously reported Guttman analyses by age group based on the
rationale that developmental patterns should remain constant across age. These analyzes had yielded three sequences (i.e., Chinese/
Iranian, American/Australian, and a previously unidentified pattern). We did a final follow-up analysis with a series of Guttman
analyses based on children’s EF performance. Three groups were created according to the percentile to which participants belonged in
the distribution of EF scores. Specifically, children whose EF scores fell into the first quartile were categorized as the low EF group, and
those in the last quartile were categorized as the high EF group. Children in between constituted the moderate EF group.

These last set of follow-up analyses within EF performance groups mirrored the findings from our analysis within separate age
groups. The Guttman analysis on children with lower EF (n = 50) showed that 64 % fit the pattern in which the DB task was acquired
earlier than the KA task but later than the DD task (i.e., the ‘American/Australian’ pattern: DD > DB > KA > CFB > ARE). The co-
efficient of reproducibility for this analysis was.91, and the index of consistency was.15. Children with moderate EF fit the pattern in
which the KA task was acquired earlier than the DB task (i.e., the ‘Chinese/Iranian’ pattern: DD > KA > DB > CFB > ARE). More than
half of them (57 %, n = 89) followed this pattern with a coefficient of reproducibility of .90 (index of consistency was .13). Children
with high EF did not follow either pattern; instead, similar to the pattern previously observed with 5-year-olds, they passed the KA task
first before the DD and DB tasks (61 %, n = 41: KA > DD > DB > CFB > ARE). The coefficient of reproducibility was.91, and the index
of consistency was .16.

4. Discussion

The current study aimed to further explore the reported variability in the literature regarding the sequence in which children pass
the ToM scale tasks. Previous research has provided evidence for both inter-cultural (e.g., Iranian vs. Australian, Shahaeian et al.,
2011) and intra-cultural variability (e.g., Duh et al., 2016; Selcuk et al., 2018). As stated, the reason for this variability is not clear.
Some researchers have speculated that it may be due to broad differences in cultural patterns of relatedness, particularly individualism
and collectivism (e.g., Wellman, 2014). Others have emphasized differences in parenting as a function of such cultural attitudes (e.g.,
Shahaeian et al., 2011; Shahaeian et al., 2014).

Researchers who argue for the effect of individualism vs. collectivism acknowledge that these explanations remain at the level of
speculation since they have not measured the parental styles or attitudes of cultural relatedness in relation to children’s patterns of
success on the ToM scale. One recent exception (i.e., Kabha & Berger, 2020) has failed to show any relation between mother-reported
cultural values and Israeli-Arab Muslim children’s patterns of ToM scale sequencing. Selcuk et al. (2018) found surprising results with
a proxy variable for collectivism vs. individualism (i.e., the number of adults that live in the same house with the child). Their results
showed that this variable concurrently predicted the pattern with which children passed the ToM tasks. However, contrary to what
would be expected, children who lived with more adults were more likely to show the ‘American/Australian’ pattern. This finding is
difficult to reconcile with a framework that focuses on cultural norms of relatedness. That is, the results seem to show that Turkish
children who live in more traditional households (i.e., with extended family) are more likely to show patterns of ToM performance that
match children from more individualistic cultures (e.g., Australia or the US).

The current study explored whether cultural variation on the ToM scale was related to cognitive variables that included language
and executive functions. The results confirmed a diversity in ToM profiles for a large and relatively homogeneous middle-class sample.
Observing this kind of variability in a relatively homogeneous SES sample provides a strong impetus to further investigate the possible
effects of cognitive variables on ToM profiles. Perhaps the broadest index of cognitive development is age. In this sense, age can be
considered a proxy variable that marks children’s developmental levels in major cognitive areas (e.g., language, executive functions)
as well as an indication of children’s cumulative history of social experience. While age by itself is not a very informative index, it
provides us with general developmental trends. A central assumption of the ToM scale is that it measures incremental conceptual
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complexity in ToM. Hence it is expected that children would show predictable increases in performance by age for each task. From this
view, age is not a very interesting variable as the expectation is that older children will pass more levels, but overall, children will
display the same general pattern in their success profiles. One of the most intriguing findings of the current study is that 3-, 4-, and 5-
year-olds showed different patterns of success on the ToM scale (See Table 3). Most notably, the relative difficulty of the DB and the KA
tasks changed in opposite directions with increasing age (i.e., as children got older, KA became easier and DB became harder).

Importantly, these age-related findings are mirrored when the patterns of success on the ToM scale are investigated in relation to
children’s EF abilities. Specifically, children with lower EF showed the ‘American/Australian’ pattern, children with moderate EF
showed the ‘Chinese/Iranian’ pattern, and those with more advanced EF showed a previously unidentified pattern where KA was the
first task in the sequence. Similarly, logistic regression analysis indicated that EF had a unique effect on the order with which children
passed the KA vs. the DB tasks. More importantly, none of the other variables, neither socio-cultural (i.e., number of siblings, SES),
cognitive (i.e., language) or general proxy (i.e., age), explained the observed patterns.

4.1. Could confounds explain the results?

Some potential confounds for the sequence differences according to EF could result from a skewed distribution of participants in the
different age groups by SES. In other words, we could observe sequence differences if the age groups did not share the same cultural
milieu. However, our analysis did not yield differences in SES levels for age groups. Another possible reason could be if the sample were
somehow atypical. For instance, if the sample did not show the expected age effects on cognitive abilities (i.e., language, EF, Total
ToM). Again, our analysis showed that the participants in the current study displayed differential performance by age in the expected
direction for all cognitive measures. A final possibility for a confound could involve the fixed order in which the tasks were admin-
istered. Previous research has either compared several fixed orders or used a single fixed order. The earlier studies by Wellman and
colleagues (Wellman & Liu, 2004; Wellman et al., 2006) have found no task order effect, which latter studies have used as a rationale
for using a fixed order that starts with easier items and ends with the most complicated. The current study followed the same logic and
presented children with a fixed order that increased in complexity, as documented by previous work. If children were uniformly in-
clined to do better or worse in the first vs. the last tasks, the order of tasks would act as a confound. However, different age groups
found different tasks to be more or less challenging, although all tasks appeared in a fixed order for all ages.

Given that potential confounds do not seem to explain the current findings, it would be worthwhile to consider the potential scope
of the results. First and foremost, we do not have information regarding whether the observed multiplicity of patterns by EF is exclusive
to Turkish children or whether a similar multiplicity would be observed in different cultures. The current literature investigating
developmental sequences in different cultures has administered Guttman analyses on age-pooled samples. This practice yields the most
common sequence in a specific culture but does not have the power to tell us whether naturally occurring subsamples that are
meaningfully different from one another (in our case by EF) coexist. To illustrate, in the current study, the Guttman analysis of the
whole sample showed the most prevalent sequence to be the Chinese/Iranian pattern. However, when children were recategorized
based on their EF ability, three patterns emerged for the different EF groups. A Guttman analysis by age mirrored these results. It is
possible that samples classified as having either the Chinese/Iranian or the American/Australian pattern might include subsamples
that show different patterns. Future work that either reanalyzes archival data or collects new data simultaneously in different cultures
and uses such detailed analysis would yield insight into this question.

4.2. What if the multiplicity of sequences is the norm across cultures?

It would be prudent to consider explanations that do not rely on culture-specific factors if the multiplicity of patterns were cross-
culturally the norm rather than the exception. Especially if the reported relations between sequences and EF were also replicated, it
may be pertinent to question a foundational assumption of Wellman’s constructivist framework for ToM development. Namely, is false
belief understanding a conceptual accomplishment that builds on simpler prerequisite achievements? Alternatively, does EF act as a
‘performance’ variable that masks children’s core ToM ‘competence’? While the current study cannot resolve debates about the merit
of questioning the foundational assumptions of constructivism, it certainly does not indicate a “competence-performance” based
explanation to be true. Across the three patterns in our data, the DD, DB, and KA tasks were always passed before the false belief task (i.
e., CFB). In other words, there is no evidence for eliminating the possibility that success on DD, DB, and KA tasks constitutes a pre-
requisite to the ability to attribute false beliefs and predict others’ false-belief-driven behaviors (i.e., pass the CFB task). Hence, the
weight-bearing beam in this hierarchy remains intact.

These results do not eliminate the possibility that children’s FB understanding simultaneously relies on children’s EF abilities and
the conceptual development of their understanding of the mind. The fact that DD, DB, and KA show different patterns of success but are
always passed before the false belief task (i.e., CFB) is also consistent with findings that show an Asian advantage in EF (e.g., Lan et al.,
2011), but not in FB understanding (Sabbagh et al., 2006). In our study with Turkish children, shifts in the order with which the KA
task was passed depended on children’s EF ability. Children with high EF ability passed KA first, those with moderate EF passed it as
the second task, and those with low EF passed it as the third task. However, the CFB task was passed as the fourth task for all children,
regardless of their EF ability. This implies that success on the false belief task does not entirely depend on EF abilities. Since children
passed these three tasks, of which only one (KA) was correlated with EF before they could pass the false belief task. Future
cross-cultural research that includes the ToM scale and a battery of EF tasks that tap into EF components (inhibition, cognitive
flexibility, and working memory) would answer this question more thoroughly.

While our data do not provide evidence for the idea that EF abilities could be solely responsible for children’s ToM, especially false
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belief understanding as assessed by the CFB task, it does warrant a deeper consideration of the individual tasks and their cognitive
demands. The individual tasks in the ToM scale may not be as comparable in cognitive burden as assumed. Wellman and Liu (2004)
sought to control for secondary demands (length, number of stimuli), but it is impossible to remove task- and ability-specific cognitive
requirements entirely. On the surface, all tasks seem to require some amount of EF. The DD and DB tasks may require children to
entertain diverse attitudes and answer according to the attitude that does not belong to self. The KA and CFB tasks require children to
inhibit their knowledge of reality to consider the world from a fictional character’s perspective. The results of the current study provide
some evidence for KA and CFB drawing upon similar cognitive resources. This is evidenced by the fact that they are correlated with
each other and with EF when the effects of age are controlled. These findings are also in line with Doenyas et al. (2018). However, DD
and DB correlate only with one another but not with EF. This result suggests that even if DD and DB are conceptual prerequisites to
false belief understanding, they may not entirely share the same additional cognitive resources with KA and CFB.

Another important point for consideration is whether children pass or fail tasks with the kind of reasoning we researchers have in
mind. It is developmentally reasonable to consider the possibility that children may succeed on some tasks with more basic and non-
epistemic reasoning. Specifically, the tasks that include an understanding of diversity (i.e., DD and DB) could be passed without
consideration of the assumed plurality of perspectives. That is, simple associationistic thinking, where children link the character in the
scenario with the choice that is different from their own (desire or belief), would yield correct answers. In the current study, children’s
performance on the DD task (i.e., 81 %) was comparable to results from other studies with Turkish middle-class (82 % in Selcuk et al.,
2018), Iranian (86 % in Shahaeian et al., 2011), and Chinese children (89 % in Wellman et al., 2006). It is also worth noting that in
contrast to the other tasks in the scale, there was no age difference for DD or DB performance. Given that previous studies have not
reported task performance by age (for an exception, see Sundqvist et al., 2018), it is impossible to know whether such stagnation is
covertly present in the literature. The developmental stagnation present in the current data may not constitute a major problem for the
DD task, where the results are comparable to other work. However, there seems to be a striking difference between the percentage of
children who passed the DB task (57 %) in comparison to the reported percentages of children from Australia (85 % in Peterson et al.,
2005), the US (84 % in Wellman & Liu, 2004), but also China (71 % in Wellman et al., 2006).

We argue that careful consideration should be given to the converse explanation: just as children can succeed in tasks through
simpler forms of reasoning, they may fail due to epistemic reasoning that is culturally dependent. Examples of such ‘regression’ or
‘stagnation’ are evident for true vs. false belief task performance (Schidelko et al., 2022) and the over-imitation literature (e.g., Over &
Carpenter, 2013). We will discuss this latter point in the next section, where we consider explanations for culture-specific variation.

4.3. What if the observed variation is culture-specific?

Turkish has a highly grammaticalized evidential component in which speakers encode the source of their knowledge through
verbal affixes and particles (Aksu Koc, 2009). In the spirit of Dan Slobin’s (1996) “thinking for speaking” framework, it is plausible to
think that evidential features shape children’s attention to particular aspects of speech. It is possible that evidentials designed to signal
source information (e.g., hearsay vs. direct perception) may also inadvertently indicate reliability and certainty (e.g., hearsay being
less reliable than direct perception). However, in light of previous studies which have shown a Turkish advantage in source monitoring
(e.g., Aksu Kog, 2009; Aydin & Ceci, 2009; Lucas et al., 2013), the ascent of the KA task in task order by age, may also signal Turkish
children’s attention to the source of knowledge (i.e., seeing leads to knowing).

While analyzing culture-specific success profiles, it is pertinent to question not only the order with which the DB task is passed but
also Turkish children’s lower rate of success on the DB task (57 %), as compared to data that has been reported for American (84 %,
Wellman & Liu, 2004) and Australian (85 %; Peterson et al., 2005) children. American and Australian children’s early success in the DB
task has been explained by virtue of their culture. Specifically, Wellman (2014) has conjectured that “individualistic, independent
cultures where children are encouraged to think for themselves, to form and assert opinions freely, and to listen to others’ varied views
without privileging the traditional wisdom of elders over the creative new ideas of the young” (pp. 99-100) underlies American and
Australian children’s earlier success in the DB task. In addition, Wellman (2014) highlights the importance of “learning” and
“knowing” in Chinese culture such that it may partly explain Chinese children’s earlier success on the KA task. Interestingly, in the DB
task, the Turkish children in our sample performed poorer than the Chinese children with whom they share the overall ToM scale
sequence (71 % in both Duh et al., 2016; Wellman et al., 2006 compared to 57 % here). Further, Turkish children’s performance on the
DB task does not show significant change with age (i.e., 52 %, 57 %, 63 % for ages 3 to 5). Is it plausible that Turkish children do not
make developmental progress in their appreciation of the diversity of beliefs despite showing expected improvement both in their false
belief understanding and general cognitive abilities (e.g., language)? While this is possible, an alternative consideration would be to
think carefully about the cross-cultural validity of the task.

Previously we mentioned how children could “succeed” on the DB task via simpler, associationist forms of reasoning. We believe it
is also possible for children to fail while engaging in culture-specific epistemic reasoning. In the DB task, neither the fictional character
nor the child knows with any certainty where the cat is hiding. Since there is a set of finite possibilities (i.e., under the car, in the
bushes) and one is true, but no one knows the correct answer, the DB task can be construed as a belief ignorance task (for a different yet
equally plausible conceptualization of this task (see Westra & Carruthers, 2017). In this task, children are asked, “Where do you think
the cat is?” In essence, we expect children to guess in response to a question that uses the verb “think”. While this may not be an
uncommon practice in English (Zhang, 2014), Turkish language learners may be less frequently exposed to the use of “think” when
speakers are less than sure or have no reason to be inclined to choose among viable options. Such a proposal requires future empirical
work. However, we have some preliminary evidence from adult native speakers of Turkish that may provide a starting point. When 150
native adult Turkish speakers were presented with the DB task and were queried about the best way to ask the target question to
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preschoolers, among the two options (i.e., think, and guess), they opted for “guess” (75 %) rather than “think” (25 %) (Haskaraca &
Ilgaz, 2021). Thus, the lack of developmental difference in DB performance across the age groups in the current study (i.e., 52 %, 57 %,
63 %) may not stem from cultural attitudes to diversity but from the way in which the task utilizes a mental state lexicon in ways that
are culturally less prevalent.

The extant literature assumes that children across cultures understand the ToM tasks similarly if we use appropriate translations of
the tasks. While cultures (and their concordant language systems) explicitly accommodate talk about mental states via mental state
lexicon, the syntactic and pragmatic tools they use in conjunction may shape and nuance the meaning of seemingly perfect translations
of the same words. Work with 3-year-old Japanese speakers, compared to German-speaking children, has shown that Japanese
children benefit from the use of evidential syntax present in their language when making meaning of false belief statements (Matsui
et al., 2009).

Future research should test whether Turkish-speaking children may be interpreting the question (i.e., “Where do you think the cat
is”) to be asking for an informed opinion. During testing sessions, we frequently observed children look very closely at the picture
stimuli and try to find clues as to where the cat might be. In reality, the pictures do not provide any clues. However, some children were
observed talking to themselves while scrutinizing the pictures. We often heard children report evidence they imagined (“I can see the
tail of the cat, it must be under the car/in the bushes”). It is plausible to think that committing to a version of reality through answering
a question that asks for their “thoughts” when they have no evidence to form one, may confuse children whose language has a strongly
grammaticalized component of evidentiality and uses “think/thought” for informed opinions. Future work that manipulates the
pragmatic context along with mental state lexicon and matching grammar may begin to support this possibility.

The point about how children make meaning of the question may not be a trivial detail about what word to use in a task. Instead, it
may suggest a substantive proposal: that there exists culture-specific ways of thinking and talking about epistemic concepts. This
proposal is not new (Koenig, 2002; Lillard, 1998), but it has not yet been meaningfully incorporated into mainstream cognitive
development research. The literature investigating how adults, teenagers, and children from different cultures conceptualize episte-
mological states (e.g., Hofer, 2008) has remained circumscribed to the pedagogical sciences. In the cognitive development literature,
some of the early work on children’s understanding of different states of knowing could provide a starting point for future studies (e.g.,
Macnamara et al., 1976; Misciones et al., 1978; Moore et al., 1989, 1990; Schwanenflugel et al., 1996). Accordingly, we propose that
future cross-cultural work on ToM that investigates conceptualizations of epistemic states in child and adult samples would provide a
starting point for understanding inter-cultural differences in ToM development.

A second reason for culture-specific variance could be due to a variety of cultural and demographic variables that shape children’s
social experiences. A non-exhaustive list includes parental education levels, parenting styles, parental cultural attitudes, and the length
and type of preschool program children attend. While the current study had information on the number of siblings, information about
their birth order and age differences were not asked. Recent work (Leblanc et al., 2017) shows that, for toddlers, having an older sibling
may support theory of mind development but having a younger sibling may not. Given that only-children were found to perform as
well as children with older siblings, the story is bound to be more complicated.

Another important factor that may shape characteristics of parent-child interaction and consequently affect ToM development is
parents’ epistemological perspectives. Sociological and anthropological work can serve as a starting point for such an endeavor
(Belenky et al., 1986). Some more recent work from psychology has sought to explore the possible relations between mothers’
epistemological perspectives, their behavior and communication with their children (e.g., communication strategies, mental state talk,
interpretive talk), and child outcomes (e.g., interpretive ToM, vocabulary) (Bond & Burns, 2006; Hutchins et al., 2009; Tafreshi &
Racine, 2016). Research that looks at parental epistemological perspectives in relation to sequence differences and children’s cognitive
abilities (e.g., EF, language) may hold an important key to understanding intra- and inter-cultural differences in ToM development.

4.4. Could there be room for both culture-specific and universal explanations?

The current study showed that Turkish children’s performance on the KA task was related to their EF ability. However, their
performance on the DB task was resistant to change. The current study does not have the power to explain the reasons behind these
findings. However, plausible possibilities were presented for both findings. The results, in broad strokes, leave the universality
argument intact. Regardless of age or EF ability, all children passed the DD, DB, and the KA task before they passed the false belief task
(i.e., CFB). In this sense, we could talk of a universal sequence. However, there is also room for culture-specific explanations. So far, the
variability in sequence has been taken to imply large-scale differences in cultural attitudes (e.g., collectivism vs. individualism), but
empirical support for such conjecture has fallen short. In addition to work that includes measures of individualism/collectivism, work
that studies the basic psychometric properties of the scale across cultures would add to our understanding of the socio-cognitive
developments that precede and follow false belief understanding. Currently, the scale is simultaneously used as conceptual grounds
and evidence of theory of mind development. Both the theory behind the scale and the measure itself would benefit from developing
reliability and validity studies. This would include consideration of the cross-cultural validity for each task in the scale. In other words,
despite literal translations, the task may not actually be measuring the same ability across cultures. If this is the case, we propose that
such considerations have more than mere methodological value. We should systematically and cross-culturally study the develop-
mental makeup of epistemic concepts and their manifestation through language. Such a practice would be able to better inform us
whether the relations between cognitive abilities and sequence differences are universal or culture-specific.
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4.5. Conclusion

Extant conceptions of belief have been assumed to be similar across cultures. This is evidenced by the common practice of using
direct translations of ToM scale tasks with minimal adjustments (culturally relevant stimuli). Extant conceptions of ToM development
have also assumed similarity across ages. This is evidenced by studies generally taking preschoolers as a single age group in order to
find the most prevalent pattern (see for an exception, Sundqvist et al., 2018). Moreover, performance differences have been generally
attributed to a variable (i.e., cultural attitudes) that either was not measured (e.g., Wellman et al., 2006); when measured, did not
reveal the expected differences (e.g., Kabha & Berger, 2020); or was measured with a proxy variable that showed the opposite of the
expected results (Selcuk et al., 2018).

The current study contributes to the literature by showing sequence differences by age and EF abilities in a Turkish sample. The
prevalent explanation that appeals to the distinction between individualism vs. collectivism would seem to have difficulty explaining
the current findings. If there are no confounding socio-demographic differences among the current sample, why would 3-year-olds
show one pattern and 4-year-olds show another pattern? Furthermore, why would 5-year-olds show yet a different pattern? The
current study does not have the power to explain these differences, but these findings provide the impetus for various types of future
studies that are yet to be undertaken. By situating false belief understanding in the context of developing epistemic abilities Wellman
and colleagues have opened the door for whether children’s understanding of the mind follows similar or divergent paths across
cultures. A comprehensive and accurate answer will likely be nuanced and will involve longitudinal studies that investigate the
interactive effects of several aspects of cultural reality and cognitive abilities.
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