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normality assumption was checked with the "Shapiro-Wilk" test. The relationship
between two continuous variables was evaluated with the Pearson Correlation
Coefficient. Exploratory Factor Analysis, Confirmatory Factor Analysis, Content
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False belief, Validity, Criterion Validity, and Reliability analyses were also used in the study.

Validity, The findings of the analyses show that the Turkish version of the TOMI-2 is a valid

Reliability. and reliable measurement tool for children aged 3-5, with 60 items in the original
form.

1. INTRODUCTION

Theory of mind (ToM), defined as the ability to predict and explain people's behavior, is
considered an important milestone in social cognitive development (Slaughter & Repacholi,
2003). Theory of mind, which also means the capacity to interpret, predict, and explain the
behaviors of others according to their underlying mental states, begins to develop from early
childhood (Scholl & Leslie, 1999). As theory of mind involves both explaining one's actions
and interpreting and predicting the actions of other individuals, it forms the basis for
understanding human behavior (Astington & Dack, 2008). Theory of mind refers not only to a
cognitive tool used to predict and explain action but also to a system of ideas about mental
states and activities (Sodian, 2005, p.112).

Different views and theories on the development of the theory of mind have been developed.
According to the theory, the believed situation creates a biased effect on perception and the
experience shapes the theory of mind (Flavell, 1999). According to the modular theory, theory
of mind is acquired through neurological processes, but performance and experience are not
ignored (Sodian & Kristen, 2010). Simulation theory, on the other hand, focuses on knowledge
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about how to perform practical skills (Ratcliffe, 2007). There are two main views of the Theory
of Mind. According to the traditional view, ToM is a unifying construct about the cognitive
aspects of knowing what another person knows. Assessments here focus on understanding
cognition, thinking about what someone thinks, knows, or believes. In the modern view, the
theory of mind is a construct that is closely related to language. However, it is not a unifying
construct. With the increase in brain imaging studies, there is evidence that ToM has different
dimensions such as cognitive ToM, emotional-cognitive ToM, and emotional empathy. In
addition, the interpersonal theory of mind, which is explained as thinking about others' thoughts
and emotions, and the personal theory of mind, which is explained as thinking about one's
thoughts and feelings, involve different neurophysiology and different skill groups (Westby &
Robinson, 2014).

A developed theory of mind enables an individual to understand that behavior can be guided
by mental states (such as desires, knowledge, and beliefs). Theory of mind is also accepted as
a fundamental skill for social cognition (interacting with other individuals) and reading
comprehension. In this respect, the development of the theory of mind, which is a
comprehensive concept, proceeds in certain stages (Table 1) (Tucci, 2016).

Table 1. Developmental sequence.
Age of Mastery

Stage Task Description

(Months)
Diverse 36-48 months The child is given a choice of two snacks. The child picks a favorite
Desires snack. Another character chooses the opposing shack as his/her fa-
Stage vorite. The child is asked what the character will choose to eat. The

child must inhibit his/her desire and choose the opposing shack.
Diverse Be- 36-48 months The child is given a choice of two locations for a missing cat. The
liefs Stage child picks the location where he thinks the cat is hiding. Another
character chooses the opposing location. The child is asked where
the character will look for the cat. The child must inhibit his/her
desire and choose the opposing location.
Social Pre- 48-54 months The child and assessor pretend to paint a blue cup green. The child

tend Stage is asked what color another character thinks the cup is. The child
should say the initial color of the cup.

Knowledge 55 months The child is shown a nondescript box. A toy is hidden inside the

Access box. The child is asked what the character thinks is inside the box.
The child must say the character doesn't know.

False Be- 60 months The child is shown a candy box and when asked what is inside, is

lief-Unex- expected to answer candy. When the inside of the box is shown, it

pected is understood that it is something different. The child is asked what

Contents another character thinks is inside the box and is expected to answer
candy.

Babies can distinguish between the movements of animate and inanimate objects around 6
months. Perception-goal psychology, the most basic form of theory of mind, emerges around 9
months. It allows individuals to understand that they may have different perceptual perspectives
and different goals and act accordingly. At around 12 months, the development of joint attention
begins, and by 18 months, the theory of mind manifests itself in the ability of joint attention.
Improvement of basic theory of mind skills occurs between 1-3 years of age. From the age of
4, it emerges in the form of belief-desire psychology. This is associated with the subjective
representation of others' ways of seeing the world, which may be inaccurate and incompatible
with one's subjective view. Higher-level theory of mind is improved until adulthood (Rakoczy,
2022; Sahin et al. 2019).

In this gradual development process of the theory of mind, evaluation is an important issue. In
the assessment of the theory of mind, the false belief task, which involves obtaining accurate
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predictions about another person's behavior by referring to that person's mental (false)
representation (i.e. their false belief), is used (Slaughter & Repacholi, 2003). The false belief
task is implemented in two general forms: unexpected content and unexpected location. The
unexpected location task is related to the changing location of the object. The unexpected
content is about the contents of a box. Here, the child is shown that there is a very different
content (such as money, ribbon) in a box that typically belongs to one type of content (e.g.,
candy, paint box) and is asked what another person who has not seen the inside of the box thinks
is in the box (Miller, 2016, p. 9). In the process of evaluating the Theory of Mind (ToM), it
should be taken into consideration that ToM is influenced by social conversation experiences,
interactions with siblings, participation in imaginary games, and secure attachment, in short,
environmental factors and genetic foundations are also involved in this process (Zufferey, 2010,
p.39; Wellman, 2014, p.107; Slaughter et al., 2015; Wellman, 2017; McElwain, et al., 2019).

In the literature, scale development and adaptation studies have been carried out to evaluate the
Theory of Mind skills of 3-5-year-old children. G6ziin Kahraman (2012) conducted a Turkish
adaptation study of the Theory of Mind Scale developed by Wellman and Liu (2004). The scale
consists of 6 tasks. Each task is presented with scenarios written for children, small toy figures
and pictures are used, and then the child is asked the relevant question. Kili¢ Tiilii and Ergiil
(2022) developed the “Theory of Mind Test for 3-5 Year Old Children”. The test includes 27
items for the 3 and 4-year-olds and 26 items for the 5-year-olds. The test is applied by telling
short stories about the skills to be measured, showing the photographs, asking the relevant
questions, and getting answers from the child. Altintas (2014) and Keles Ertiirk & Tepeli (2023)
carried out the Turkish adaptation study of the Theory of Mind Task Battery (TOMTB), which
was developed and revised by Hutchins and Prelock in 2010. The TOMTB is in booklet format
with a test of 15 basic questions, colorful pictures, and accompanying text. The text is read and
the child is asked to find the picture showing the correct answer. When the scales developed
and adapted in the national literature are examined, it is seen that the assessment of ToM is a
developing subject, and scale applications are limited to 3-5-year-old children. This study was
planned based on the idea that evaluating the theory of mind across a wider age range and
developmental stages, with input from parents, would be more useful. For this reason, the
adaptation study of the TOMI-2 will provide a more detailed evaluation of ToM and provide
guiding information for national inventory development.

1.1. Present Study

When the developed and adapted measurement tools are examined, it is seen that theory of
mind is an emerging topic in the literature and the measurement tools are limited to children.
This study is an inventory adaptation study that emerged due to the need for the evaluation of
the theory of mind in the field. The TOMI-2, whose Turkish adaptation, validity, and reliability
study was conducted within the scope of this study, examines ToM skills in a wider age range
and progressively based on parental opinions. This detailed examination is provided by the 6
subscales of the TOMI-2. The Early subscale assesses ToM abilities that typically emerge in
late infancy and childhood. The Basic subscale assesses ToM abilities that typically emerge
during the preschool years. The Advanced subscale assesses ToM abilities that typically emerge
in late childhood but persist into adolescence. The Emotion Recognition subscale focuses on
the ability to recognize various emotions. The Comprehension of Mental State Terms subscale
provides an understanding of mental state terms. The Pragmatics subscale provides an
understanding of the pragmatic and metalinguistic aspects of language (Hutchins & Prelock,
2016).

With the TOMI-2, both the ToM skills of children can be determined, and individually delayed
or advanced ToM skills can be revealed and suggestions and points that need to be developed
can be determined individually. From this point of view, the TOMI-2 can assess the ToM of 3-
5-year-old children more comprehensively and can also be used in clinical assessment.
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In light of this information, this study aimed to conduct a scientifically accurate Turkish
adaptation, validity, and reliability study of the Theory of Mind Inventory-2 (TOMI-2)
developed by Hutchins and Prelock (2016) for 3-5-year-old children. In line with this general
purpose, the following sub-goals were tested.

I. Does the Theory of Mind Inventory-2 (TOMI-2) provide content validity for 3-5-year-
old children?

I1. Does the Theory of Mind Inventory-2 (TOMI-2) provide construct validity for 3-5-year-
old children?

I1l. Does the Theory of Mind Inventory-2 (TOMI-2) provide reliability for 3-5-year-old
children?

IV. Does the Theory of Mind Inventory-2 (TOMI-2) provide criterion validity for 3to 5-
year-old children?

2. METHOD

This study aimed to adapt, validate, and test the reliability of the Theory of Mind Inventory-2
(TOMI-2) for Turkish children aged 3-5, originally developed by Hutchins and Prelock (2016),
using the general survey model. There are steps to be followed for a measurement tool
developed in one language to be used in another language. According to Hambleton and Patsula
(1998), when the purpose of the adapted test is cross-cultural or international assessment, an
adapted test is the most effective way to produce an equivalent test in a second language.
Considering this principle, the adaptation study of the TOMI-2 was planned.

As stated by Hambleton and Patsula (1999), there are basic principles that should be followed
in the process of adapting a measurement tool. To ensure linguistic equivalence, people who
are fluent in both languages and have knowledge of the subject should be selected and forward
and backward translation techniques should be used. A different group of translators should
then review the adapted test. After the linguistic process, a pilot study should be conducted with
a small group. After all the arrangements are completed, the application should be made in the
sample group and the necessary analyses should be made. In this study, an adaptation study was
conducted according to the principles determined by Hambleton and Patsula (1999).

2.1. Participants

The sample of the study was determined by the Appropriate Case Study Group, which is one
of the Purposeful Study Groups. A Convenient Case Study Group is the easy selection of
individuals and groups to be researched (Sonmez & Alacapinar, 2018: 175). Based on this, the
study group of the research consists of a total of 310 children in the 3-5 age group and their
mothers attending 5 kindergartens affiliated with the Ministry of National Education in Konya
city center. The sample size was estimated based on relative criteria such as the number of items
or factors. The sample size for factor analysis was reported as 100=poor, 200=adequate,
300=good, 500=very good, and 1000 and above=excellent. Bryman and Cramer's sample size
recommendation is to apply the number obtained by multiplying the number of items by 5 or
10 (Gokluk et al. 2018). Therefore, the sample in this study was determined as 310 people.
Descriptive statistics regarding the personal characteristics of the children are presented in
Table 2, and descriptive statistics regarding the characteristics of the parents are presented in
Table 3.

Table 2 shows that the average age of the children of the parents who participated in the study
was 55.95 months. Of the children, 151 (%48.7) were girls and 159 (%51.3) were boys. 160
(%51.6) were the first child and 72 (%23.2) were the only child. The duration of preschool
attendance was less than 6 months for 161 (%51.9) children.
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Table 2. Descriptive statistics on the characteristics of children.

Statistics
Age (Month)
Mean+SD 55.95+8.28
Min-Max 37-70
Age (Month) category
37-48 Month 66 (%21.3)
49-60 Month 100 (%32.25)
61-70 Month 144 (%46.45)
Gender
Female 151 (%48.7)
Male 159 (%51.3)
Birth order
First child 160 (%51.6)
Middle child or one of the middle children 38 (%12.3)
Last Child 112 (%36.1)
Number of Siblings
0 72 (%23.2)
1 164 (%52.9)
2 56 (%18.1)
3 and more 18 (%5.8)
Duration of Preschool Education
0-6 months 161 (%51.9)
7-12 months 47 (%15.2)
13-18 months 35 (%11.3)
19-24 months 36 (%11.6)
More than two years 31 (%10)

Summary statistics are given as mean + standard and Median (minimum. maximum) for numerical data and Number (Percen-
tage) for categorical data.

Table 3 shows that while the mothers of 70 (%22.6) children are 29 years old or younger, there
are 30 (%9.7) children whose fathers are 29 years old and younger. There are 25 (%8.1) children
whose mothers have postgraduate degrees and 50 (%16.1) children whose fathers have postg-
raduate degrees. In addition, there are 162 (%52.3) children whose mothers are working and
304 (%98.1) whose fathers are working. Of the 88 mothers who selected others (%28.4), 52
were health personnel, 11 were lawyers and 25 were engineers. Of the 132 fathers who selected
Other (%42.6), 47 were health personnel, 7 were lawyers, 22 were security personnel, 43 were
merchants and 13 were engineers.
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Table 3. Descriptive statistics of the characteristics of the parents.

Statistics
Mother’s age
29 years and below 70 (%22.6)
30-39 years 198 (%63.9)
40-49 years 42 (%13.5)

Father’s age

29 years and below 30 (%9.7)
30-39 years 191 (%61.6)
40-49 years 81 (%26.1)
50 years and older 8 (%2.6)
Mother’s Education

Primary and secondary school 36 (%11.6)
High School 53 (%17.1)
University 196 (%63.2)
Postgraduate 25 (%8.1)
Father’s Education

Primary and secondary school 21 (%6.8)
High School 50 (%16.1)
University 189 (%61)
Postgraduate 50 (%16.1)
Mother's employment status

Working 162 (%52.3)
Not working 148 (%47.7)
Father's employment status

Working 304 (%98.1)
Not working 6 (%1.9)
Mother’s occupation

Housewife 132 (%42.6)
Officer 79 (%25.5)
Worker 6 (%1.9)
Self-employed 5 (%1.6)
Other 88 (%28.4)
Father’s occupation

Officer 86 (%27.7)
Worker 22 (%7.1)
Self-employed 70 (%22.6)
Other 132 (%42.6)

Summary statistics are given as Number (Percentage) values.

2.2. Data Collection Tools
2.2.1. Personal information form

In the study, the "Personal Information Form™ prepared by the researcher was used to determine
the demographic characteristics of the parents of children in the 3-5 age group. This form con-
sists of multiple-choice questions about the child's gender, birth order, date of birth, number of
siblings, duration of preschool attendance, socio-economic level of the family, parent's age,
education level, occupation, and employment status.
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2.2.2. Theory of mind inventory-2 (TOMI-2)

The Theory of Mind Inventory is designed to assess social cognitive states. The inventory is
completed by parents or individuals primarily responsible for the care of typically developing
children between the ages of 2 and 12 and individuals diagnosed with autism spectrum disorder.
The first version of the TOMI consists of 42 items. Each item is answered with a 20 cm contin-
uum supporting the statements "definitely no, probably no, undecided, probably, definitely".
The participant is asked to read the item and mark the appropriate point on the 20 cm line. The
validity and reliability study of the first version of the TOMI was conducted with the participa-
tion of 124 participants. The test-retest r=0.89; standard error of measurement 1.50; internal
consistency Cronbach's Alpha value a=0.98; criterion validity r=0.73 were calculated for the
first version of TOMI. As a result of the analyses, the first version of the TOMI was found to
be a valid and reliable measurement tool. Then, the number of items was increased and the 60-
item TOMI-2 was created. The norm study of TOMI-2 consists of 802 participants. In the anal-
ysis conducted for the structural validity of TOMI-2, the Pearson correlation was found to be r
=0.67 (p <0.001). TOMI-2 explains 80% of the total variance. The correlation between TOMI-
2 and TOMI is r=0.89. TOMI-2 Cronbach Alpha reliability coefficient is a = 0.98. For TOMI-
2, the standard error of measurement (SEM) was 2.12 for the composite score (M =100, SD =
15) and 1.4 for the subscale scores (M =50, SD = 10). As a result of the analyses, it was deter-
mined that TOMI-2 is a reliable and valid measurement tool. The ToMI-2 consists of 6 sub-
scales and a total of 60 items. Each of the 60 items that make up the ToMI-2 belongs to one of
6 empirically derived subscales (Early, Basic, Advanced, Emotion Recognition, Mental State
Term Understanding, and Pragmatic) that reflect a progression in ToM development. The Early
subscale focuses on ToM abilities that typically emerge during late infancy and toddlerhood.
The Basic subscale includes ToM abilities that typically emerge during the preschool years.
The Advanced subscale includes ToM abilities that typically emerge in late childhood but per-
sist into adolescence. The Emotion Recognition subscale includes the ability to recognize var-
ious emotions. The Understanding Mental State Terms subscale includes an understanding of
mental state terms such as ‘want’, 'think’, and 'know'. The Pragmatics subscale includes under-
standing the pragmatic and metalinguistic aspects of language. Both manual (paper and pencil)
scoring and computer-based scoring can be done with the ToMI-2. In manual (paper-and-pen-
cil) scoring, each of the 60 items that make up the ToMI-2 is scored using the ruler on the last
page of the scale. The 20-centimeter ruler gives possible scores ranging from 0 to 20 for each
item. Computer-based scoring is accomplished by entering the scores obtained on the TOMI-
2 online. By scoring the TOMI-2, raw scores, percentiles, and standard scores can be generated.
The examination of raw scores can be useful when the user is interested in individual item-level
and/or subscale-level analyses. Percentiles are also obtained in computer-based scoring. Per-
centiles are a type of ordinal norm-referenced scores. For example, for very young children in
early developing ToM capacity, a 2-point difference may result in a relatively large change in
percentile rank, whereas for an older child, a 2-point difference may result in a very small
change in percentile rank. A standard score is a raw score converted into a scale with known
characteristics (e.g., a specific mean and standard deviation). The ToMI-2 uses two different
standard scores: the standard score for the composite (overall) score has a mean of 100 and a
standard deviation of 15, and the standard scores for the six subscale scores (Early, Basic, Ad-
vanced, Emotion Recognition, Mental State Term Understanding, Pragmatics) have a mean of
50 and a standard deviation of 10 (i.e., these are T scores) (Hutchins & Prelock, 2016; Prelock,
Hutchins & Bonazinga Bouyea, 2016). Adaptation studies of the original TOMI and TOMI-2
have been conducted with different samples. The adaptation study of the French version of the
original TOMI was conducted by Houssa, Mazzone, & Nader-Grosbois (2014) with 107 typi-
cally developing children aged 3-5 years. The factor validity study of the TOMI-2 was con-
ducted by Lee et al. (2023) with 420 typically developing children aged 3-7 years in a Taiwan-
ese sample.
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2.3. Procedure and Data Analysis

In the translation of TOMI-2 from English to Turkish, forward and backward translation pro-
cedure was applied and language equivalence was ensured. Then, field experts were consulted
to evaluate the content of the TOMI-2.

In the study, the SPSS software was used to conduct an explanatory factor analysis on the col-
lected data set. In exploratory factor analysis, the dimensions obtained as a linear combination
of observed variables are called factors. The factors are hypothetical variables formed by ob-
served variables (Rencher, 2002). To evaluate the suitability of the data for factor analysis, the
correlation matrix should be examined. If a significant portion of the coefficients in the corre-
lation matrix is not greater than 0.30, the application of factor analysis may not be appropriate
(Hair et al., 1998). The rejection of the basic hypothesis indicates that the variables are suitable
for factor analysis.

In addition, the Kaiser-Meyer-Olkin (KMO) criterion, which is obtained by using correlation
and partial correlation coefficients, is important in evaluating the suitability of the data for fac-
tor analysis. KMO, which is the sample adequacy criterion, takes a value between 0-1. If the
KMO value is less than 0.5, the data set is not suitable for factor analysis (Cerney & Kaiser,
1997). In the study, the principal components method was used to obtain the factors. In deter-
mining the appropriate number of factors, factor selection criteria as much as the number of
eigenvalues greater than one were taken into account. In addition, factor rotation was performed
to clarify the variables contributing to the formation of each common factor. The Varimax
method was applied to this process. Confirmatory factor analysis was also applied to test the
suitability of the factors obtained by exploratory factor analysis to hypothetical or theoretical
factor structures. Exploratory factor analysis is generally applied before measurement tool de-
velopment and construct validity testing.

Confirmatory factor analysis, on the other hand, is used to confirm the structure obtained as a
result of explanatory factor analysis or the theoretical factor structure (Brown, 2015). In ex-
planatory factor analysis, the appropriate number of factors to define the basic structure is re-
vealed based on the data matrix, while in confirmatory factor analysis, the number of factors is
known a priori. SPSS and Amos package programs were used for confirmatory factor analysis
in the study.

Descriptive statistics for the variables in the study were given as number of units (n), percentage
(%), mean * standard deviation, median (M), minimum (min), and maximum (max) values. In
addition, the normality assumption, one of the prerequisites of parametric tests, was examined
with the "Shapiro-Wilk" test. The relationship between two continuous variables was evaluated
with Pearson Correlation Coefficient. p<0.05 level was considered statistically significant.

2.4. Ethical Principles

This study was conducted by scientific ethical principles. First of all, the developers of the
TOMI-2 were contacted and the necessary permissions were obtained. The informed consent
form was given to the participants of the study and their participation was ensured voluntarily.
It was approved with decision number 2023/043 of KTO Karatay University Non-Pharmaceu-
tical and Medical Device Research Ethics Committee that the study could be carried out.

3. FINDINGS

The mean scores of the items in the TOMI-2 are presented in Figure 1 and the descriptive sta-
tistics are in Table 4. When Figure 1 is analyzed, it is seen that 60 items in TOMI-2 have a
value between 0 and 20 points. The mean values of the items are shown in the figure. While the
8th item has the highest mean, the 19th item has the lowest mean.

According to Table 4, the mean of the Early subscale in the first part of the TOMI-2 was
14.36+2.44, the mean of the Basic subscale was 13.38+2.46 and the mean of the Advanced
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subscale was 11.00+2.43 points. The mean of the Emotion Recognition Subscale in the second
part was 13.35+2.52, the mean of the Mental State Term Comprehension Subscale was
14.3+3.23 and the mean of the Pragmatic Subscale was 11.34+2.72 points. There are high-level
statistically significant relationships between the Early, Basic, Advanced, Emotion Recogni-
tion, Mental State Term Comprehension, and Pragmatics subscales in the first and second parts.

Figure 1. Mean score table of the items in TOMI-2.

0 2 4 6 8 10 12 14 16 18 20

rovi 1 | 1,36
rovi2 R 11,01

rovi: I 13,11

rovis R 15,20
rovis I .25

rovis I 15,53
rovi7 I 14,47
rovi: N 13,77

rovis I 14,53
rovi1o | 12,74
rovi1 | 12,02

rovizz | 13,75

rovi 1 I 14,92
rovins | 11,04

rovi1s R 10,16

rovizs I 12,99

rovi17 R 5,04

rovin: | 12,17

roizs [ ¢ 68

rovizo S 11,00

roviz | 10,08

Toviz> | O, 76

roviz: I 10,25

rovi2s I 12,24

rovizs I 13,55

rovize I 10,69

roviz7 | 14,32
roviz: | 14,66
rovize | 13,54

rovizo I 15,26
roviz: I 11,95

roviz: R 12,10

roviz: I 14,22
rovizs R 10,79

rovizs | 11,51

rovize I 10,23

roviz7 | 15,36
roviss R 15,00
rovizs | 14,02
roviso I 10,09

rovisr I .52

rovis2 | 13,54

rovis: | 15,00
roviss I 12,43

roviss I 11,49

roviss I 8,56

rovie7 | o5

roviss | 14,23
roviss | 15,40
roviso I 14,63
rovis: I 14,24
rovis: R 12,86

rowis: | 13,53

roviss | 14,46
roviss I 11,30

roviss I 13,67

rovis7 I 12,64

roviss | 12,55

roviss I 14,21
rovico I 12,57
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Mental State

- Early Basic Advanced Emot!o_n Term
Statistics recognition .
Subscale Subscale  Subscale Comprehension
Subscale
Subscale
Early
MeanxSD 14.36£2.44
M (min-max) 14.9 (4-19)
Basic _
Mean+SD 13.38+2.46 rhiaodgil
M (min-max) 136 (4200 P
Advanced _ _
MeanSD 11.00+2.43 rhiaodgis rh%%g‘i“
M (min-max) 10.9(3-18) " p<b.
Emotion recognition tho=0.882  rho=0.826 rho=0.763
MeanxSD 13.35+£2.52 <0.001 <0.001. <0.001
M (min-max) 135(4-18) " p<b. p<b.
Mental State Term rho=0.789  rho=0.877 rho=0.566 rho=0.728
Comprehension p<0.001 p<0.001 p<0.001 p<0.001
MeanzSD 14.3+3.23
M (min-max) 15.1 (4-36)
E/lr:ggla;gs 1134s07p T0=0612  rho=073 rho=0.899 rho=0.659  rho=0558
M (min-max) 115 (3-18) p<0.001 p<0.001 p<0.001 p<0.001 p<0.001

rho: Pearson Correlation Coefficient; Summary statistics are given as mean + standard value. Bolded sections are statistically
significant (p<0.05).

3.1. Small Group Practice

The Theory of Mind Inventory-2 (TOMI-2) was first administered face-to-face to 20 partici-
pants aged 29-49 with children aged 3-5 years. The participants were asked whether the items
in the inventory were clearly understood. All participants who participated in the small group
application stated that all items in the inventory were clearly expressed and that there was no
need for correction.

3.2. Content Validity

For the content validity of the TOMI-2, for which validity and reliability analyses were con-
ducted for parents with 3-5-year-old children, expert opinions were obtained from 5 academi-
cians (2 of them have a bachelor's degree in preschool teaching), 1 with a doctorate in guidance
and counseling and 4 with a doctorate in child development and education. All experts reported
that the items in the TOMI-2 were necessary and appropriate. Therefore, all items in the original
form were used in the data collection process.

3.3. Exploratory Factor Analysis

In this study, exploratory factor analysis was first conducted to assess the construct validity of
the TOMI-2. Table 5 shows that the TOMI-2 consists of 2 sections. The first part includes early,
basic, and advanced subscales, while the second part includes emotion recognition, mental state
term comprehension, and pragmatic subscales. As seen in Table 5, the three-factor structure in
the first part explains 64.71% of the total variance, while the three-factor structure in the second
part explains 54.91%. The Cronbach Alpha reliability coefficients of the whole inventory and
its subscales are also high. The KMO value between 0.90 and 1.00 evaluates the sample adequ-
acy as "very good" (Alpar, 2022, p.625). The Kaiser Meyer Olkin coefficient (KMO) of the
TOMI-2 was calculated as 0.94 and the sample was found to be adequate. As a result of the
explanatory factor analysis, it is seen that the TOMI-2 is a valid and reliable measurement tool.
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Table 5. Exploratory factor analysis results of TOMI-2.

Part 1 Part 2
Factor ltem No Factor Loads Explained Cronbach Factor ltem No Factor Loads Explained Cronbach
1 2 3  Variance % Alpha 1 2 3  Variance % Alpha
3 0.498 6 0.643
6 0.683 17 0.481
24 0.478 25 0.607
25 0.650 48 0.734
gg ggég Emotion Recognition gg 8;;2 21.15 0.904
38 0.688 32 0.551
Early 43 0.746 14.65 0.930 51 0.741
44 0.513 52 0.645
48 0.735 55 0.499
49 0.803 7 0.736
50 0.778 10 0.736
54 0.672 Mental State Term 39 0.691
59 0.680 Comprehension 33 0.681 1703 089
1 0.641 54 0.689
4 0.693 53 0.636
7 0.707 2 0.548
8 0.590 13 0,520
9 0.617 14 0,501
10 0.685 18 0.608
11 0.710 Pragmatics 19 0.763 16.74 0.806
. 12 0.572 20 0.662
Basic 15 0563 17.22 0.949 35 0562
16 0.550 36 0.568
26 0.528 45 0.521
29 0.604 Scale 54.91  0.929
30 0.678 KMO=0.941 Df=300 »*=4173.421 p<0.001
31 0.548
32 0.578

33 0.612
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35 0.552
39 0.648
42 0.645
51 0.632
53 0.574
57 0.539
60 0.545
2 0.525
5 0.626
13 0.512
14 0.502
17 0.545
18 0.479
19 0.753
20 0.496
21 0.614
22 0.647
23 0.710

Ati\égn- 27 0472 1484 0.918
34 0.597
36 0.513
40 0.533
41 0.587
45 0.466
46 0.620
47 0.556
52 0.525
55 0.524
56 0.517
58 0.508

Scale  64.71 0.964

KMO=0.941 Df=1770 »?=11183.489 p<0.001

KMO: Kaiser—Meyer—OlKin test; Df: Degrees of Freedom
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3.4. Confirmatory Factor Analysis

Confirmatory Factor Analysis was conducted with the data obtained from each subscale for the
construct validity of the TOMI-2. The boundary values in CFA analysis (Schumacker & Lo-
max, 2004; Hu & Bentler, 1999; Thompson, 2004; Kline 2015) were evaluated according to
Table 6.

Table 6. Boundary values in CFA analysis.

Indices Boundary Values

22ISD Perfect <3< Good <5
RMSEA Perfect < 0.05 < Good < 0.08
SRMR Perfect < 0.05 < Good < 0.08
CFl Perfect > 0.95 > Good > 0.90
NNFI Perfect > 0.95 > Good > 0.90
GFI Perfect > 0.95 > Good > 0.90
AGFI Perfect > 0.95 > Good > 0.90

The model (¥2=20043.471 df=3450) obtained as a result of the factor analysis explained in
Table 7 includes a total of 6 subscales of the TOMI-2. The fit indices show that the model is an
acceptable fit. The first part of the TOMI-2 consists of 60 items and 3 subscales, while the
second part consists of 25 items and 3 subscales. The interactions between the two parts and
the model created for the TOMI-2 are presented visually in Figure 2.

Table 7. Statistical values for the model fit of TOMI-2.

Measurement (’/SD)  RMSEA IFI CFl GFlI SRMR
Early 2.184 0.062 0.965 0.964 0.928 0.043
Basic 1.817 0.051 0.947 0.953 0.901 0.047
Advanced 2.209 0.063 0.902 0.901 0.877 0.060
Emotion recognition 3.050 0.080 0.963 0.963 0.938 0.057

Mental State Term Comp- 2.136 0.061 0.991 0.991 0.981 0.030
rehension

Pragmatics 0.964 0.001 0.992 0.999 0.982 0.042

Figure 2 shows the factor loadings of the 6 subscales of the TOMI-2. Accordingly, factor load-
ings ranged between 0.51 and 0.89 in the Early Subscale, 0.52 and 0.80 in the Basic Subscale,
0.45 and 0.72 in the Advanced Subscale, 0.44 and 0.89 in the Emotion Recognition Subscale,
0.75 and 0.82 in the Mental State Term Comprehension Subscale, and 0.45 and 0.72 in the
Pragmatic Subscale.



Keles-Ertiirk & Tepeli

Int. J. Assess. Tools Educ., Vol. 11, No. 3, (2024) pp. 481-506

Figure 2. Confirmatory factor analysis model for the TOMI-2.
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3.5. Findings Regarding Criterion Validity

Theory of Mind Task Battery (TOMTB), which is used to evaluate children's theory of mind
skills, was used for criterion validity. TOMTB is a 15-item battery that evaluates the theory of
mind in 3 subscales: early, basic, and advanced (Keles Ertiirk & Tepeli, 2023). According to
Table 8, there is a highly statistically significant relationship between the Early, Basic, Advan-
ced, Emotion Recognition, Mental State Term Comprehension, and Pragmatics subscales of the
TOMI-2, the Theory of Mind Task Battery (TOMTB) Early, Basic, Advanced subscales and
the TOMTB total score.

Table 8. Findings of the criterion validity of the TOMI-2.
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Early Basic Advanced TOMTB

Early rho=0.327 rho=0.227 rho=0.193 rho=0.295
p<0.001 p<0.001 p<0.001 p<0.001

Basic rho=0.299 rho=0.190 rho=0.204 rho=0.276
p<0.001 p<0.001 p<0.001 p<0.001

Advanced rho=0.188 rho=0.158 rho=0.161 rho=0.215
p<0.001 p=0.005 p=0.005 p<0.001

Emotion Recognition rho=0.291 rho=0.218 rho=0.142 rho=0.254
p<0.001 p<0.001 p=0.012 p<0.001

Mental State Term Comprehen-  rho=0.252 rho=0.183 rho=0.252 rho=0.293
sion p<0.001 p=0.001 p<0.001 p<0.001

Pragmatics rho=0.218 rho=0.180 rho=0.196 rho=0.253
p<0.001 p=0.001 p<0.001 p<0.001
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3.6. Reliability and Item Analyses of the TOMI-2

The Cronbach Alpha coefficients of the TOMI-2 were calculated as 0.930 for the Early Subs-
cale, 0.904 for the Emotion Recognition Subscale, 0.895 for the Mental State Term Compre-
hension Subscale, 0.949 for the Basic Subscale, 0.806 for the Pragmatics Subscale and 0.918
for the Advanced Subscale. For the test-retest reliability of the TOMI-2, 30 participants were
interviewed again 3 weeks later. According to the results of the analysis, the test-retest reliabi-
lity (Table 9) ranged between 0.76 and 0.98 (p<0.05). In this case, it can be said that the relia-
bility of the measurements obtained in terms of consistency is good and very good.

Table 9. Test-Retest results of TOMI-2 on a subscale basis.
Test-retest reliability

Early 0.963
Basic 0.938
Advanced 0.979
Emotion recognition 0.960
Mental State Term Comprehension 0.758
Pragmatics 0.961

CR-Composite Reliability values should be examined for the reliability of the CFA model, and
convergent and discriminant validity should be examined for its validity (Calik et al., 2013).
Since the Composite Reliability (CR) value for each factor should exceed 0.7, it can be conc-
luded that the reliability of the CFA model is ensured (Hair et al., 2018). If the CR value is
higher than 0.7, it is accepted that the AVE value is greater than 0.4 and it is stated that conver-
gent validity is not impaired (Huang et al, 2013; Fornel & Larcker, 1981; Karadeniz & Koca-
maz, 2020; Biger & Kilig, 2022). Accordingly, in Table 10, the CR values of the CFA model
are between 0.927 and 0.960, while the AVE values are between 0.410 and 0.589. The CR and
AVE values prove that the measurement model shows good fit validity.

Table 10. Findings on CR-Composite reliability values.

N AVE CR
Early 14 0.485 0.928
Basic 29 0.458 0.960
Advanced 33 0.410 0.958
Emotion recognition 20 0.519 0.954
Mental State Term Comprehension 12 0.589 0.945
Pragmatics 18 0.419 0.927

The effects between the TOMI-2 items and its subscales are given in in Appendix (see Table
Al). Table Al shows that each of the path coefficients of the subscales in the first part of 60
items is statistically significant (p<0.05). Accordingly, the Early subscale consists of item 3, 6,
24, 25, 28, 37, 38, 43, 44, 48, 49, 50, 54 and 59. The Basic subscale consists of item 1, 4, 7, 8,
9, 10, 10, 11, 12, 15, 16, 26, 29, 30, 31, 32, 33, 35, 39, 42, 51, 53, 57 and 60. The Advanced
subscale consists of item 2, 5, 13, 14, 17, 18, 18, 19, 20, 21, 22, 23, 27, 34, 36, 40, 41, 45, 46,
47, 52, 55, 56 and 58. Each of the path coefficients of the subscales in the second part on 25
items is statistically significant (p<0.05). Accordingly, the Early subscale consists of item 3, 6,
24, 25, 28, 37, 38, 43, 44, 48, 49, 50, 54 and 59. The Emotion Recognition subscale consists of
items 6, 17, 25, 48, 49, 50, 32, 51, 52 and 55. The Mental State Term Comprehension subscale
consists of items 7, 10, 39, 33, 54, and 53. The Pragmatic subscale consists of item 2, 13, 14,
18, 19, 20, 35, 36 and 45. All subscales have a highly statistically significant effect on the item.
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The findings regarding the evaluation of the effects between the subscales of the TOMI-2 are
given in Table 11. When Table 11 was analyzed, it was found that the relationships between
the Early, Basic, Advanced, Emotion Recognition, Mental State Term Comprehension, and
Pragmatics subscales of the TOMI-2 were statistically significant.

Item-total correlations for TOMI-2 were also calculated and are given in the appendix (see
Table A2). Table A2 shows the item total correlations for the TOMI-2 which range between
0.325 and 0.603. According to Tavsancil (2002), item-test correlations for the items in the scale
are recommended to be 0.30 and above. The values obtained for the TOMI-2 also meet this
criterion.

Table 11. Evaluation of the effects between the subscales of the TOMI-2.

zp p se t p

Early <-> Basic 0.719 5.286 0.712 7.422 <0.001

Basic <-> Emotion Recognition 0.688 5.439 0.722 7.536 <0.001

Advanced <-> Emotion Recognition 0.553 3.97 0.634 6.257 <0.001

Basic <-> Advanced 0.639 5.283 0.814 6.492 <0.001

Advanced <-> Pragmatics 1.044 7.689 1.079 7.126 <0.001

Early <-> Advanced 0.508 3.388 0.577 5.867 <0.001

Basic <-> Mental State Term 0.821 7.197 0.883 8.151 <0.001
Comprehension

Advanced <-> Mental State Term 0.583 4.635 0.723 6.413 <0.001
Comprehension

Early <-> Mental State Term 0.858 6.069 0.729 8.325 <0.001
Comprehension

Mental State Term  <-> Pragmatics 0.608 4.75 0.712 6.673 <0.001

Comprehension

Basic <-> Pragmatics 0.646 5.239 0.785 6.671 <0.001

Early <-> Pragmatics 0.481 3.147 0.55 5.727 <0.001

Emotion Recognition  <-> Pragmatics 0.516 3.637 0.596 6.1 <0.001

Early <-> Emotion Recognition ~ 0.979 6.252 0.727 8.594 <0.001

Emotion Recognition <-> Mental State Term 0.808 6.149 0.725 8.485 <0.001
Comprehension

f: Regression coefficient, se: Standard error, zf: Standardized regression coefficient. Bolded sections are statistically signifi-
cant (p<0.05).

4. DISCUSSION and CONCLUSION

Theory of mind forms the basis of the ability to interpret people's communication and actions
and also includes the understanding that there are different perspectives (Astington, 2020). The
individual also uses the theory of mind when considering the feelings and thoughts of others
(Astington & Edward, 2010). Especially in the preschool period, interactions with parents and
siblings, and cultural-social-speech experiences shape ToM and can cause significant differen-
ces in the developmental stages of ToM (Wellman, 2014; Slaughter et al., 2015). This study
was planned to evaluate and support the development process of ToM in preschool and daily
life. In this study, the Turkish adaptation, validity, and reliability study of the Theory of Mind
Inventory-2 (TOMI-2) developed by Hutchins and Prelock (2016) for 3-5-year-old children was
conducted.

It is seen that there is no comprehensive, progressive, and up-to-date assessment of the theory
of mind in the national literature, but the national literature also focuses on the development of
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the theory of mind. Therefore, it was concluded that adapting the Theory of Mind Inventory-2
to Turkish culture was appropriate. Within the scope of the study, first of all, the necessary
permissions for the use of the TOMI-2 were obtained and the process started with its translation
into Turkish. Forward and backward translation techniques were used in the translation process,
and a different group of translators examined the adapted test. The comprehensibility of the
statements was also ensured by conducting a pilot study with a small group. Field experts were
also consulted and feedback was received that no item should be removed from the inventory.
In the analysis of the data, the normality assumption was examined with the "Shapiro-Wilk"
test. The relationship between two continuous variables was evaluated with Pearson Correlation
Coefficient. Exploratory Factor Analysis, Confirmatory Factor Analysis, Content Validity, Cri-
terion Validity, and Reliability analyses were also evaluated.

Content validity is determined by applying expert opinion to determine whether the items in
the measurement tool are appropriate for measurement (Karasar, 2017, p.195). For this purpose,
the opinions of field experts were obtained for the content validity of TOMI-2 and no changes
were deemed necessary in the original form.

Kaiser Meyer Olkin coefficient (KMO) was calculated to test the sample adequacy and it was
found to be 0.94. A KMO value between 0.90 and 1.00 evaluates the sampling adequacy as
"very good" (Alpar, 2022, p.625). When Table 5 is examined, it is seen that TOMI-2 consists
of 2 sections. The first part includes early, basic, and advanced subscales, while the second part
includes emotion recognition, mental state term comprehension, and pragmatic subscales. The
three-factor structure in the first part explains 64.71% of the total variance, while the three-
factor structure in the second part explains 54.91%. Generally, an explained variance between
0.50 and 0.70 is considered sufficient. In social sciences, an explained variance between 0.40
and 0.60 is considered acceptable (Alpar, 2022, p.633). In this case, it is possible to evaluate
the explained variance of TOMI-2 as sufficient.

The fit indices show that the model has an acceptable level of fit. The factor loadings of the
TOMI-2 ranged between 0.51 and 0.89 in the Early Subscale; 0.52 and 0.80 in the Basic Sub-
scale; 0.45 and 0.72 in the Advanced Subscale; 0.44 and 0.89 in the Emotion Recognition Sub-
scale; 0.75 and 0.82 in the Mental State Term Comprehension Subscale; and 0.45 and 0.72 in
the Pragmatic Subscale. Factor loadings of 0.60 and above are considered to be high, while
loadings between 0.30-0.59 are considered to be moderate (Blyukozturk, 2002). Accordingly,
it can be said that the factor loadings of the TOMI-2 are at high and medium levels.

Criterion validity involves comparing a test that is believed to measure performance, skill, etc.,
against a standard or another test that measures the same characteristic. (Alpar, 2022, p.536).
For this purpose, the Theory of Mind Task Battery (TOMTB) was used for criterion validity,
and it was found that there was a highly statistically significant relationship between the TOMI-
2 and the Theory of Mind Task Battery (TOMTB).

Reliability, which is also expressed as the stability between independent measurements, can be
tested in different ways (Thanasegaran, 2009; Alpar, 2022, p.532). Internal consistency, test-
retest reliability, and composite reliability were calculated to test the reliability of the TOMI-2.
The Cronbach Alpha reliability coefficients of the TOMI-2 ranged between 0.806 and 0.949,
and the test-retest reliability ranged between 0.76 and 0.98. When the Cronbach Alpha reliabi-
lity coefficient is between 0.60 and 0.79, it is interpreted as highly reliable; when it is between
0.80 and 1.00, it is interpreted as highly reliable (Karagtz, 2019, p.1003). In this case, it can be
said that the reliability of the measurements obtained in terms of stability is also highly reliable
and highly reliable.

The combined reliability (CR-Composite Reliability) values for the reliability of the CFA mo-
del are between 0.927 and 0.960, while the AVE values are between 0,.410, and 0.589. The CR



Keles-Ertiirk & Tepeli Int. J. Assess. Tools Educ., Vol. 11, No. 3, (2024) pp. 481-506

and AVE values prove that the measurement model shows fit validity. Since the CR (Combined
Reliability) value should be greater than 0.7 for each factor, it can be said that the reliability of
the CFA model is ensured (Hair et al., 2018). If the CR value is greater than 0.7, the AVE value
is accepted to be greater than 0.4, and convergent validity is not impaired (Huang cd., 2013;
Fornel & Larcker, 1981; Karadeniz & Kocamaz, 2020; Biger & Kilig, 2022).

The item-total correlations of the TOMI-2 ranged between 0.325 and 0.603. According to
Tavsancil (2002), item-test correlations for the items in the scale are recommended to be 0.30
and above. The values obtained for TOMI-2 also meet this criterion.

As a result of the analyses, it was determined that the validity and reliability values of the Tur-
kish version of the ToM Inventory-2 with 60 items and 6 subscales by the original model
showed an acceptable fit and can be used in Turkish culture. Accordingly, the TOMI-2 can be
used to assess children's ToM skills according to parents' views. ToM is a concept that has the
power to affect both the social and cognitive development of the individual. The use of the
TOMI-2 in children's ToM skills provides a detailed evaluation of ToM. The scores obtained
from the inventory reveal at which stage the child is in ToM, and according to the results obta-
ined, guidance can be provided to prepare a supportive environment. However, a limitation of
this study is that it was restricted to children aged 3-5 and involved a relatively small sample
size. Therefore, it is recommended to conduct validity and reliability analyses of the inventory
with different age groups and a larger sample.
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APPENDIX
Table Al. Evaluation of the effects between the items and subscales in the TOMI-2.

zp b se t p
TOMI2_59 < Early 0.673 1.000
TOMI2_ 54 < Early 0.752 1.178 0.096 12.260 <0.001
TOMI2_50 < Early 0.857 1.214 0.088 13.748 <0.001
TOMI2_49 < Early 0.885 1.128 0.080 14.139 <0.001
TOMI2_48 < Early 0.771 1.138 0.091 12.543 <0.001
TOMI2_ 44 < Early 0.514 0.855 0.099 8.633 <0.001
TOMI2_ 43 < Early 0.730 0.981 0.082 11.944 <0.001
TOMI2_38 < Early 0.681 0.911 0.081 11.219 <0.001
TOMI2_37 < Early 0.590 0.850 0.086 9.829 <0.001
TOMI2_28 < Early 0.654 0.920 0.085 10.819 <0.001
TOMI2_25 < Early 0.730 1.052 0.088 11.944 <0.001
TOMI2_24 < Early 0.541 0.736 0.081 9.070 <0.001
TOMI2_6 < Early 0.713 0.839 0.072 11.694 <0.001
TOMI2_3 < Early 0.533 0.695 0.078 8.933 <0.001
TOMI2_51 < Basic 0.772 1.057 0.086 12.348 <0.001
TOMI2_42 < Basic 0.707 1.020 0.089 11.431 <0.001
TOMI2_39 < Basic 0.704 0.997 0.087 11.398 <0.001
TOMI2_35 < Basic 0.627 0.980 0.095 10.264 <0.001
TOMI2_33 < Basic 0.709 0.989 0.086 11.459 <0.001
TOMI2_32 < Basic 0.656 0.984 0.092 10.693 <0.001
TOMI2_31 < Basic 0.558 0.920 0.100 9.222 <0.001
TOMI2_30 < Basic 0.730 1.030 0.088 11.764 <0.001
TOMI2 29 <« Basic 0.713 1.029 0.089 11516  <0.001
TOMI2_26 < Basic 0.521 0.806 0.093 8.650 <0.001
TOMI2_16 < Basic 0.613 0.950 0.094 10.059 <0.001
TOMI2_15 < Basic 0.536 0.785 0.088 8.879 <0.001
TOMI2_12 < Basic 0.590 0.984 0.101 9.700 <0.001
TOMI2_11 < Basic 0.698 0.981 0.087 11.303 <0.001
TOMI2_10 <« Basic 0.779 1.140 0.092 12450 <0.001
TOMI2_9 < Basic 0.644 0.899 0.086 10.516 <0.001
TOMI2_8 < Basic 0.694 0.973 0.086 11.255 <0.001
TOMI2_60 < Basic 0.668 1.000
TOMI2_57 < Basic 0.605 0.901 0.079 11.388 <0.001
TOMI2_53 < Basic 0.732 1.078 0.091 11.795 <0.001
TOMI2_1 < Basic 0.629 0.848 0.082 10.297 <0.001
TOMI2_4 < Basic 0.704 0.909 0.080 11.386 <0.001
TOMI2_7 < Basic 0.795 1.113 0.088 12.674 <0.001
TOMI2_60 < Basic 0.668 1.000
TOMI2_57 < Basic 0.605 0.901 0.079 11.388 <0.001
TOMI2_53 < Basic 0.732 1.078 0.091 11.795 <0.001
TOMI2_1 < Basic 0.629 0.848 0.082 10.297 <0.001
TOMI2_4 < Basic 0.704 0.909 0.080 11.386 <0.001
TOMI2_7 < Basic 0.795 1.113 0.088 12.674 <0.001
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TOMI2 13 € Advanced 0509  1.003 0.132 7595  <0.001
TOMI2 14 €« Advanced 0.508 1.000 0.132 7585  <0.001
TOMI2_ 17 € Advanced 0449 0775 0112  6.892  <0.001
TOMI2_ 18 € Advanced 0.648 1.084 0120 9.019  <0.001
TOMI2_ 19 € Advanced 0716  1.090  0.114  9.601  <0.001
TOMI2 20 € Advanced 0.608 0992 0115 8636  <0.001
TOMI2 21 € Advanced 0617 0978 0.112 8727  <0.001
TOMI2 22 € Advanced 0.609 0970 0112  8.643  <0.001
TOMI2 23 € Advanced 0.682  1.030 0111  9.317  <0.001
TOMI2 27 € Advanced 0555 0957 0118  8.106  <0.001
TOMI2 34 & Advanced 0590 0.905 0107 8456  <0.001
TOMI2 36 € Advanced 0.636  1.095 0123 8907  <0.001
TOMI2 40 € Advanced 0533 0776  0.099  7.869  <0.001
TOMI2 41 € Advanced 0523 0.839 0108  7.758  <0.001
TOMI2 45 & Advanced 0521 1.052 0136  7.731  <0.001
TOMI2 46 € Advanced 0495 0767 0103  7.440  <0.001
TOMI2_ 47 € Advanced 0.481 0756 0104  7.281  <0.001
TOMI2 52 ¢ Advanced 0597 0943 0110 8535  <0.001
TOMI2 55 ¢ Advanced 0565 0.880  0.107  8.202  <0.001
TOMI2 58 € Advanced 0562 0930 0.114 8171  <0.001
TOMI2 56 € Advanced 0525 0.888  0.114 7.775  <0.001
TOMI2 2 €« Advanced 0.556  1.000

TOMI2_ 5 €« Advanced 0.546 0.845 0.087 9.754  <0.001
TOMI2 41 €« Advanced 0.523 0.839  0.108 7.758  <0.001
TOMI2 45 € Advanced 0521  1.052 0136  7.731  <0.001
TOMI2 46 €« Advanced 0495 0.767 0103  7.440  <0.001
TOMI2_ 47 €« Advanced 0481 0756 0104 7281  <0.001
TOMI2 52 €« Advanced 0.597 0943 0110 8535  <0.001
TOMI2 55 & Advanced 0565 0.880  0.107  8.202  <0.001
TOMI2 58 € Advanced 0562 0930 0.114 8171  <0.001
TOMI2 56 € Advanced 0525 0.888 0.114 7775  <0.001
TOMI2_2 < Advanced 0.556  1.000

TOMI2_5 < Advanced 0546  0.845  0.087 9.754  <0.001
TOMI2_6 < Emotion recognition 0.737  1.000

TOMI2_17 € Emotion recognition 0.440 0861 0.112  7.692  <0.001
TOMI2 25 € Emotion recognition 0.726  1.038  0.080 13.049  <0.001
TOMI2 48 & Emotion recognition 0.813  1.120  0.076 14765 <0.001
TOMI2 49 & Emotion recognition 0892 1.061  0.065 16.375  <0.001
TOMI2 50 ¢ Emotion recognition 0879 1165  0.072 16114 <0.001
TOMI2 32 € Emotion recognition 0.612  1.005  0.093 10.858  <0.001
TOMI2 51 € Emotion recognition 0796 1150  0.080 14.421  <0.001
TOMI2 52 € Emotion recognition 0638  1.018  0.090 11.346  <0.001
TOMI2 55 € Emotion recognition 0534 0879  0.093  9.398  <0.001
TOMI2_6 < Emotion recognition 0.737  1.000

TOMI2 17 € Emotion recognition 0.440 0861 0.112  7.692  <0.001
TOMI2 25 € Emotion recognition 0.726  1.038  0.080 13.049  <0.001
TOMI2 48 € Emotion recognition 0.813  1.120 0.076 14.765  <0.001
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TOMI2 49 € Emotion recognition 0.892 1.061  0.065 16.375  <0.001
TOMI2 50 € Emotion recognition 0879 1165 0.072 16.114  <0.001
TOMI2 32 &« Emotion recognition 0.612 1.005 0.093 10.858  <0.001
TOMI2 51 € Emotion recognition 0796  1.150  0.080 14.421  <0.001
TOMI2 52 & Emotion recognition 0.638 1.018  0.090 11.346  <0.001
TOMI2 55 & Emotion recognition 0534 0879  0.093 9.398  <0.001
TOMI2_7 & Mental State Term Comprehension  (.764 1.000

TOMI2_10 & Mental State Term Comprehension 0,777  0.995  0.069  14.328  <0.001
TOMI2_ 39 & Mental State Term Comprehension 0,748  1.011  0.074  13.689  <0.001
TOMI2_33 & Mental State Term Comprehension 0,746  0.986  0.072  13.657  <0.001
TOMI2 54 & Mental State Term Comprehension 0.818  1.108  0.073  15.213  <0.001
TOMI2 53 & Mental State Term Comprehension 0,748  1.081  0.079  13.695  <0.001
TOMI2_7 & Mental State Term Comprehension  0.764 1.000

TOMI2_10 & Mental State Term Comprehension 0,777  0.995  0.069  14.328  <0.001
TOMI2_ 39 & Mental State Term Comprehension 0,748  1.011  0.074  13.689  <0.001
TOMI2_33 & Mental State Term Comprehension 0,746  0.986  0.072  13.657  <0.001
TOMI2 54 & Mental State Term Comprehension 0.818  1.108  0.073  15.213  <0.001
TOMI2 53 & Mental State Term Comprehension 0,748 1.081 0.079 13.695  <0.001
TOMI2 20 < Pragmatics 0.594  1.000

TOMI2 19 € Pragmatics 0719 1111  0.105 10567  <0.001
TOMI2 18 & Pragmatics 0.624 1.046 0110 9533  <0.001
TOMI2 14 € Pragmatics 0450 0.882  0.121  7.312  <0.001
TOMI2 13 € Pragmatics 0.456  0.809  0.109  7.406  <0.001
TOMI2_2 < Pragmatics 0494 0941 0119 7921  <0.001
TOMI2 35 & Pragmatics 0567 0981 0111 8850  <0.001
TOMI2 36 € Pragmatics 0635 1118 0116  9.659  <0.001
TOMI2 45 & Pragmatics 0513  1.010 0.124 8172  <0.001
TOMI2 20 € Pragmatics 0.594  1.000

TOMI2_19 € Pragmatics 0719 1111 0105 10567  <0.001
TOMI2_18 € Pragmatics 0.624 1.046 0110 9533  <0.001
TOMI2_ 14 € Pragmatics 0450 0.882 0121  7.312  <0.001
TOMI2_13 € Pragmatics 0.456  0.809  0.109  7.406  <0.001
TOMI2_2 < Pragmatics 0494 0941 0119 7921  <0.001
TOMI2 35 & Pragmatics 0567 0981 0111 8850  <0.001
TOMI2 36 € Pragmatics 0635 1118 0116  9.659  <0.001
TOMI2 45 & Pragmatics 0513 1.010 0124 8172  <0.001

fB: Regression coefficient, se: Standard error, zf3: Standardized regression coefficient. Bolded sections are statistically signifi-
cant (p<0.05).
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Table A2. Item total correlations for the TOMI-2.

Factor Item No Item Total Correlation
3 0.468
6 0.540

24 0.559
25 0.682
28 0.633
37 0.534
Early 38 0.609
43 0.650
44 0.482
48 0.567
49 0.634
50 0.583
54 0.630
59 0.619
1 0.432
4 0.549
7 0.630
8 0.587
9 0.502
10 0.652
11 0.538
12 0.416
15 0.413
16 0.520
26 0.254
Basic 29 0.589
30 0.603
31 0.450
32 0.591
33 0.584
35 0.541
39 0.350
42 0.582
51 0.639
53 0.605
57 0.528
60 0.593
0.430

0.435

13 0.589
Advanced 14 0.450
17 0.337
18 0.567
19 0.462

20 0.467
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21 0.533
22 0.509
23 0.587
27 0.551
34 0.542
36 0.570
Advanced 40 0496
41 0.488
45 0.448
46 0.383
47 0.442
52 0.630
55 0.606
o6 0.583
o8 0.608
6 0.575
17 0.388
25 0.690
48 0.615
Emotion Recognition 49 0.686
50 0.657
32 0.622
o1 0.692
52 0.627
55 0.567
7 0.639
10 0.639
i 39 0.371
Mental State Term Comprehension
33 0.557
o4 0.662
53 0.643
2 0.347
13 0.555
14 0.325
18 0.530
Pragmatics 19 0375
20 0.436
35 0.515
36 0.478

45 0.378
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