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Abstract: The Awkward Moments Test maps understanding of other’s minds in older children and
the aim of this study phase was to verify its psychometric parameters (in Slovak population).
Participants were elementary school pupils (n = 312) between 10.58 and 15.92 years of age. AMT
was administrated together with Imposing Memory Task and Basic Empathy Scale. Results show
that 1) AMT has high inter-rater reliability (Intra-class correlation range from 0.985 to 1), 2) the
internal consistency of AMT questions was verified (Cronbach’s Alpha range from 0.590 to
0.787), 3) there were no correlations among mind-reading items in AMT, IMT and BES, 4) girls
were significantly better than boys in mind-reading, and 5) age differences in mind-reading were
found only for children up to 12 years. The conclusion is that the Slovak version of AMT is up
to standards and can be used in practice (respecting recommendations on the AMT instructions).
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Theory of mind, understanding of mind,
mindreading — these concepts seem to be
mysterious and unclear for the wide public
and even among scientists there is a lack of
consensus about the content of such con-
cepts. Based on three main theories,
Mitchell’s model of domain-specific social
cognitions (Mitchell, 2006), Adolphs’ model
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of social cognitions (Adolphs, 2006) and
Apperly’s cognitive dual-system (Apperly,
2011), we can say that theory of mind or
mindreading is “...the knowledge, that other
people have inner mental states, such as
beliefs, desires, intentions (...), and that
behavior of others can be explained and
predicted on the basis of these mental
states” (Cavojova, 2011, p. 19). For the pur-
pose of this study we used the terms theory
of mind and mindreading as equivalents.
Research of mindreading (e.g., Apperly,
2011; Astington, Edward, 2010; Ensink,
Mayes, 2010; Premac, 1990; Tomasselo, 1995)
focused primarily on determining the age
when children understand the mind of oth-
ers (age of 3 — 5 years). There is a lack of
mindreading studies in children older than 7
years, or even in adults (e.g., Ensink, Mayes,
2010; Epley et al., 2004; Nilsen, Graham, 2009)
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because of poorly developed instruments for
measuring the theory of mind in older age
(7 and above years) and the opinion of some
researchers that mindreading development
reached its ceiling at the age of 7 years.

The methodology for mapping the theory
of mind (especially false belieftasks as a cri-
terion for mindreading) is subject to criticism.
Research of mind-reading has been focused
primarily on determining the age when chil-
dren understand the mind of others and not
on ages beyond that limit (with few excep-
tions), even though development of any cog-
nitive ability is not completed at the moment
when this ability first occurs (Apperly, 2011;
Happé, 1994) and plays an important role
throughout life because it is related to hu-
man social functioning (Repacholi, Slaugh-
ter, 2003). Therefore, many researchers de-
vised theory of mind tests, which were more
sensitive to capturing the understanding of
mind in others (Heavey et al., 2000).

Classic methods of mapping the theory of
mind in children are false belief tasks (tasks
measuring the ability to recognize that oth-
ers can have beliefs about the world that dif-
fer from mine). False belieftasks have a great
disadvantage in the ceiling effect, repre-
sented by the tasks’ poor ability to discrimi-
nate among children above 7 — 8 years
(Repacholi, Slaughter, 2003). To eliminate the
ceiling effect, it is important to focus on cre-
ating tasks which would map the understand-
ing of mind in older children and adults. A
simple way would be creating tasks with in-
creased orders of intentionality, i.e., false
belieftasks of third and higher order.

Another alternative to avoid the ceiling
effect is using more advanced theory of mind
tests. In the Awkward Moments Test (AMT)
devised by Heavey et al. (2000) “...social
understanding was tested using dynamic,

fast-paced stimuli, depicting real people in
real-life contexts, requiring the processing
of subtle, transient cues” (Heavey et al., 2000,
p- 226). Authors of AMT assume that the
sensitivity of the tasks can increase by us-
ing a naturalistic test format. We consider
AMT as appropriate for mapping the mind-
reading in older children and we decided to
verify its psychometric parameters for the
Slovak population.

The process of AMT adaptation for the
Slovak population (Ballova Mikuskova,
Belovicova, Cavojova, 2011) consisted of five
steps: a) selection of short film previews;
b) compilation of a test-sheet with one con-
trol and two test questions, which took a
form of open questions; ¢) administration of
films to a sample of participants (sample 1),
in order to collect free responses; d) pro-
cessing of free responses; €) compilation of
four alternative responses for one control
and one test question according to the sys-
tem from Bosacki and Astington (1999).

The rationale for this paper is the verifica-
tion of psychometric parameters of AMT
(Slovak version). We focused on the verifi-
cation of a) inter-rater reliability —agreement
among raters, b) internal consistency of all
three AMT questions and c¢) validity of
Mindreading question. Finally, we focused
on gender and age differences among chil-
dren in mindreading.

To summarize, we formulated three interre-
lated research questions (1-3) and two hy-
potheses (4-5). We asked: 1) How high will
be the level of agreement in the Mindreading
question among raters before and after the
reciprocal consultation? In the original study;,
participants answered the Mindreading ques-
tion verbally. In our study, participants wrote
down their responses, so their quality may
be influenced by the ability of the children
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to express themselves in writing. This ques-
tion was rated by three raters requiring the
evaluation of agreement among raters (inter-
rater reliability). On the other hand, agree-
ment among raters enabled us to verify the
difficulty of the evaluation process.

Our second question was: 2) Does the in-
ternal consistency of AMT reach at least the
level of 0.7? Internal consistency measured
by Cronbach’s alpha ranges between zero
and one and a commonly accepted value for
acceptable internal consistency is 0.7 and
more (George, Mallery, 2003). We were inter-
ested if Cronbach’s alpha of the questions
will be above this level. Finally, we asked:
3) What aspects of the mindreading will the
Mindreading question capture? We verified
the correlation of the Mindreading question
with selected subscales in Imposing Memory
Task and Basic Empathy Scale that map dif-
ferent theory of mind aspects (the subscale
Theory of Mind in IMT captures the ability
to understand others’ expectations, beliefs
and intentions and the subscale Cognitive
Empathy in BES captures the ability to un-
derstand another’s feelings).

Some researchers (e.g., Russell et al., 2007)
found that there are no clear gender differ-
ences in mindreading. But there is a social
presumption that women are better than men
in attributing mental states and in respond-
ing to affective states of others. And it ap-
pears that gender differences lie in the so-
cial-cognitive functioning, how men and
women think and solve social and interper-
sonal conflicts (Walker, 2005). We supposed:
4) that there will be differences between girls
and boys in the theory of mind (measured
by Mindreading question in AMT).

Finally, we supposed: 5) that older chil-
dren would perform better in the Mindreading
question (AMT) than younger children. As

other cognitive skills, so does mindreading
ability increase with age (and according to
Charlton et al., 2009, from a certain age
mindreading ability declined, as other cog-
nitive skills).

METHODS
Participants

Participants were 312 elementary school
pupils (161 boys and 151 girls) from three
schools (two from Nitra, one from Zilina)
between 10.58 and 15.92 years of age (M =
13.26, SD = 1.37). Participants were divided
into two samples, according to the time of
data collection. Sample 1 consisted of 246
pupils from two schools in Nitra (127 boys,
119 girls) between 10.58 and 15.92 years of
age (M =13.20,SD=1.51) and sample 2 con-
sisted of 66 pupils from one school in Zilina
(34 boys, 32 girls) between 12.17 and 14.33
years of age (M = 13.50, SD = 0.53; descrip-
tive statistics in Table 1). Permission was
obtained from principals of the respective
schools for data collection during school
times.

Procedure

Data were collected in two sessions: in one
session empathy questionnaires (Basic Em-
pathy Scale, Interpersonal Reactivity Index)
were administered by local teachers, in the
second session sociometric questionnaire
together with mindreading tests (Awkward
Moments Test, Imposing Memory Task)
were collected by two researchers with whom
the children were not familiar.

Tests were administered in the same order
to each participant and one session lasted
45 minutes (one school period). First, we
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administrated tests to participants from Nitra
(first version of AMT), and next to partici-
pants from Zilina (AMT — version for Slovak
population).

Measures

Awkward Moments Test: The original ver-
sion of AMT (Heavey et al., 2000) comprised
eight short films. In our version we had six
films (advertising shots, as in the British ver-
sion, with high technical quality and com-
plete storyline).

The first film was used as a practice task in
both versions. Following films' constituted
the test stimuli. The stories took place in a
variety of situations (domestic’home set-
tings, a restaurant, a camping site, a garden)

! Film 2 “Leaving home” — son moves out from
his parents’ house, he and his parents pretended
sadness when saying goodbye, but when the door
closed behind the son, he and his parents re-
joiced. Film 3 “Bobika” — a wealthy lady came
to a Chinese restaurant with her dog and she said
to a waiter: “Take care of Bobika”. When the
waiter served the food, he said: “Bobika!”. Film
4 “Surprise” — a man driving a car that trans-
ports concrete came home and he saw a new car
in front of his house and through the window he
saw his wife in the embrace of strange man. In
anger he poured concrete into the new car. Then
he saw the stranger giving the prize to his wife —
keys to a new car. Film 5 “Friends” — around the
campfire friends shared a bottle of coke (and
singing a song about friendship), one of them is
a green alien who drooled into the bottle and
gave it to another guy who paused and wanted to
wipe the neck of the bottle. All friends stopped
singing and looked at him, then he smiled and
drank from the drooled-in bottle. Film 6 “Visit”
— parents came to visit their daughter and her
husband, when they entered the flat they saw
plastic sheets everywhere and red patches on
the walls; parents seemed scared, until they found
out that the young husband was painting the
flat.

both in Slovak and international locations.
Characters were of different ages (from teen-
agers to elderly people) and actors were de-
picted in various roles and relationships
(friends, neighbors, lovers, and work col-
leagues). Films showed characters in awk-
ward or socially embarrassing situations.
Films were projected on a screen placed on
the wall before the pupils and responses were
recorded on the answer sheet. Administra-
tion of AMT lasted 20 minutes.

Each film was followed by three questions:

1) Control question (CQ, mapping memory
and attention, for example: What did the
friends drink around the fire?) refers to di-
rectly observable information from the film,
2) Emotional question (EQ, mapping correct
recognition of target character’s emotion, for
example: How did parents feel at the end of
the video?) and 3) Mindreading question
(MQ, mapping the inferring of intention of
the character, for example: Why did the man
pour concrete into the blue car?) — to an-
swer this question correctly it is necessary
to assess beliefs and characters of actors
and also social significance of the character’s
actions. CQ and EQ are closed question with
four one-word answers, MQ is an open ques-
tion. Although we studied all three questions,
the greatest emphasis was placed on MQ
(primary aim of the study).

Scoring of the Slovak version is based on
assigning 1 for correct and 0 for incorrect
response in questions CQ and EQ. Scoring
of question MQ is based on Bosacki and
Astington’s system (1999): 0 for the response
“I don’t know” or for an evasive answer;
1 for the response describing the behavior
of the characters, for example, “The son
leaves the house”; 2 for the response de-
scribing the mental state of the characters,
for example, “They pretended to be sad”;
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3 for the response involving two or more
mental states of the characters grouped to-
gether in a coherent way and/or taking into
account the cultural norms, conventions and
ethical rules, for example, “They behaved as
if they were sad, because they didn’t want
to offend one another, but really they were
happy that they will be alone. They had to
pretend to be sad, because it is not polite to
be happy, when your son leaves and you
don’t want your neighbors to see it”. In this
question the best responses of participants
were rated.

In the original version the question MQ
was administrated as an interview and the
participants’ total scores were rated by two
raters (high inter-rater reliability, Intra-class
correlation of 0.99; Heavey et al., 2000). In
our version it took a written form as an open
question and participants’ total scores were
rated by three raters (more raters could per-
ceive a wider range of issues and ambigu-
ities in the rating). Raters were one man and
two women; all three had experience with
qualitative evaluation of data and with con-
tent analysis (rater 1 and 3 — women, 7 years
of practice; rater 2 —man, 11 years of prac-
tice). Ratings were made in three steps:
1) independent ratings of participants’ an-
swers; 2) comparison of ratings and consul-
tation about disagreements and controver-
sial responses; 3) ratings of participants’
answers according to the conclusion of con-
sultations. Finally, for each participant the
average score of MQ from the ratings in step
3 were calculated.

Imposing Memory Task: The IMT
(Kindermann, Dunbar, Bentall, 1998) as-
sesses the mentalizing ability. The IMT fea-
tured a series of five stories that were read
aloud to the participants at the same time as
being presented via computer projection.

Four of these stories involved complex so-
cial situations that required listeners to un-
derstand various intentions and perspec-
tives of the actors (such as complicated love
affairs or attempt to deceive the boss to gain
apayrise). The fifth story was the “control”
as it involved only one actor and chain of
causal events (the old man who unfortunately
burnt himself in his sleep with a cigarette).
Children answered memory questions pre-
sented in a booklet and they had to choose
between two alternative options, one cor-
rect and one incorrect. Questions either con-
cerned theory of mind elements in the sto-
ries (the Theory of Mind variable (ToM) —
the expectations or beliefs of participants
about the actor’s intentional state; from first-
order to fifth-order questions) or they were
memory questions (the Memory variable).
Participants could gain 1 for correct and 0
for incorrect response. The scores could
range from 0 indicating low level of theory of
mind to 40 indicating high level of theory of
mind. We took into account only the score
of the subscale Theory of Mind in correla-
tion with Mindreading Question in AMT.
Basic Empathy Scale: We used the Slo-
vak adaptation (Cavojova, Sirota, Belovi-
cova, 2012) of the BES (Jolliffe, Farrington,
2006), which was back-translated by two
psychologists and then modifications were
made in panel review with the whole research
team. It consists of two subscales detecting
two different components of empathic re-
sponsiveness: the subscale Affective Empa-
thy (AE) measuring emotional congruence
with another person’s emotions, and the
subscale Cognitive Empathy (CE) measur-
ing ability to understand another person’s
emotions. Responses were made on a five-
point Likert scale ranging from “strongly dis-
agree (1)” to “strongly agree (5)”. Scores
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could range from 9 to 45 points for Cognitive
empathy; from 11 to 55 for Affective empa-
thy. We took into account only the score of
the subscale Cognitive Empathy in correla-
tion with Mindreading question in AMT.

RESULTS
Analysis Overview

As the first step in the analysis we pro-
vide descriptive statistics, and then inter-rater

Table 1. Descriptive statistics of the samples

reliability by single measure intra-class cor-
relation (Intra-class correlation coefficient;
sample 1) and internal consistency of AMT
questions (Cronbach’s alpha; sample 2) were
calculated. In the next step, the correlations
of Mindreading question with other study
variables (Theory of Mind and Cognitive
Empathy; total sample) were calculated. Fi-
nally, gender and age differences in all three
questions of AMT were calculated (total
sample). Data were processed by statistical
program IBM SPSS V20.

Total Boys Girls Sample 1 Sample 2
N 312 161 151 246 66
Age
M 13.26 13.39 13.13 13.20 13.50
SD 1.37 1.37 1.36 1.51 0.53
AMT
Control question
M 4.48 4.37 4.61 445 4.49
SD 0.84 1.02 0.59 0.95 0.82
Emotional question
M 2.14 1.98 2.31 4.74 1.44
SD 1.61 1.64 1.55 0.81 0.89
Mindreading question
M 7.92 7.34 8.54 9.48 7.50
SD 2.70 2.96 2.24 2.53 2.60
IMT
Theory of Mind
M 34.64 33.60 35.78 36.26 34.14
SD 4.94 5.13 4.46 4.21 5.04
BES
Cognitive Empathy
M 12.32 11.99 12.68 13.02 12.15
SD 1.86 1.95 1.68 1.62 1.87

Note: AMT — Awkward Moments Test; IMT — Imposing Memory Task; BES — Basic
Empathy Scale; Sample 1 — pupils from two Nitra schools; Sample 2 — pupils from

Zilina school
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Descriptive Statistics

Descriptive statistics of children is shown
in Table 1 (average and standard deviation
of the main variables in the total sample, sepa-
rately for sample 1 and sample 2, and for boys
and girls). Gender and age differences were
tested for statistical significance (hereinaf-
ter).

Inter-Rater Reliability of
Mindreading Question (AMT)

Inter-rater reliability in Mindreading ques-
tion was verified on sample 1 (n = 246), as
the competition of first phase of AMT adap-
tation. This procedure was done in three
steps. First, raters assessed MQ just accord-
ing to the written instructions (without con-
sulting with each other). The agreement

among three raters (all three rates gave the
same rating) ranged from 33.2%, Intra-class
correlation of 0.461 for the film “Friends” to
86.1%, Intra-class correlation 0f0.931 for the
film “Surprise”.

In the second step, raters consulted each
other’s rankings and also how they under-
stood the instructions. In the third step, rat-
ers assessed MQ again according to the con-
clusions of consultations. The agreement
among three raters increased: it ranged from
93.82%, Intra-class correlation of 0.985 for
the film “Friends” to 100%, Intra-class corre-
lation of 1 for the film “Surprise”. This indi-
cated a high level of inter-rater reliability
(Table 2).

Also differences among raters were calcu-
lated, separately in the first and in the sec-
ond rating of MQ. In the first rating, differ-
ences among raters were significant (there
was an exception: non-significant differences

Table 2. Inter-rater reliability: The agreement among three raters (first and second as-

sessment)
Film 2 Film 3 Film 4 Film 5 Film 6

“Leaving home” “Bobika” “Surprise” “Friends” “Visit”
mter | 1 [ 2 [ 31 23]t [2]3[1 1237 1]2]3
I assessment (n = 246)
M 143 | 157 | 1.60 | 1.17 | 1.33 | 1.28 | 1.68 | 1.80 | 1.79 [ 0.63 | 1.34 | 1.51 | 0.76 | 1.51 | 1.56
SD  1087]0.7810.77 | 1.02 ] 0.95 ] 0.96 | 0.80 | 0.67 | 0.67 | 0.85 | 0.88 ] 1.00 | 0.93 | 0.64 | 0.60
100% 78.76% 55.98% 86.10% 33.20% 39.38%
ICC 0.889 0.884 0.931 0.725 0.461
p 0.000 0.000 0.000 0.000 0.000
11 assessment (n = 246)
M 152 | 155 | 155 [ 131 130 | 132 1.77 | 177 [ 177 [ 1.32 1 1.01 | 1.32 [ 1.56 | 0.72 | 1.56
SD  10.79]0.80 | 0.80 [ 0.96 1 0.96 |0.97 | 0.72]0.72 ] 0.72 | 1.37 | 1.01 | 1.37 | 1.58 | 0.70 | 1.58
100% 97.30% 98.07% 100% 93.82% 98.84%
ICC 0.987 0.995 1.000 0.985 0.992
p 0.000 0.000 0.000 0.000 0.000

Note: M - mean, SD - standard deviation, 100% — absolute agreement among raters (%), ICC - Intra-class
correlation coefficient (absolute agreement), p — significance of ICC
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between rater 2 and rater 3 in item 2: t =
-1.236; p=0.128, in item 3: t = 0.895; p =
0.372), in item 4: t= 0.426; p=0.671). In the
second rating, differences among raters were
non-significant (there was an exception: sig-
nificant difference between rater 1 and rater
2 1in item 5: t=-2.679; p= 0.008; and signifi-
cant difference between rater 1 and rater 3 in
item 5: t=3.032; p=0.003).

Internal Consistency of AMT Questions

Internal consistency of AMT was verified
on sample 2 (n = 66). For the Control ques-
tion Cronbach’s alpha was 0.576 (if item 4
was deleted, Cronbach’s alpha would in-
crease to 0.585). For Emotional question
Cronbach’s alpha was 0.787 and Emotional
question appeared problematic in one item:
ifitem 4 was deleted, Cronbach’s alpha would
increase to 0.853. For Mindreading question
Cronbach’s alpha was 0.590 and if item 2 was
deleted, Cronbach’s alpha would increase to
0.615.

Bivariate Correlations

We correlated Mindreading question
(AMT) with two variables, the subscale Cog-

Table 3. Gender differences in AMT

nitive Empathy from BES and the subscale
Theory of Mind from IMT in total the sample
(n = 312). Correlations were too weak:
Mindreading question had weak correlation
with Theory of Mind from IMT (r = 0.214,
significance at the 0.01 level) and correlation
with Cognitive Empathy from BES was close
to zero (r=0.035, ns.).

Gender and Age Differences

Gender and age differences in each ques-
tion of AMT were verified in the total sample
(n =312). Girls, in comparison to boys, ob-
tained higher scores in all three questions.
Differences between boys and girls were sig-
nificant (Table 3) in the Control question (t=
-2.560, p=0.011) and in the Mindreading
question (t =-4.015, p=0.000). In the Emo-
tional question differences were non-signifi-
cant (t=-1.820, p=0.070).

We also examined age differences. First,
we divided participants into two groups,
younger and older children, according to the
median (13.67 years). Under this condition,
we found non-significant differences in all
three questions (for Control question: t =
-0.929, p = 0.354; for Emotional question t =
-0.749, p = 0.454; for Mindreading question

| N | M | SD | t | p | df

Control question

boys 161 4.37 1.02

girls 151 461 0.59 -2.560 | 0.011 310.00
Emotional question

boys 161 1.98 1.64

girls 151 231 155 -1.820 | 0.070 310.00
Mindreading question

boys 161 7.34 2.96

girls 151 354 204 -4.015 | 0.000 310.00
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Table 4. Age differences in AMT

Control question ANOVA (between groups)
N M D Sum of daf Mean F P
Squares Square

10-12 years 69 4.48 0.92

ii'”dyears 136 | 441 | 080 | 1598 | 2 | 0799 | 1.118 | 0.328
andmore \ 106 | 458 | 085

years

Emotional question

10-12 years 69 1.25 0.65

ii'”dyears 136 | 261 | 182 | ¢sag) | 2 | 42,691 | 18.566 | 0.000
andmore |\ 156 | 2.09 | 1.49

years

Mindreading question

10-12 years 69 6.91 2.97

ii'”dyears 136 | 808 | 275 | 90423 | 2 | 45212 | 6427 | 0.002
andmore |\ 106 | 832 | 227

years

=-1.611, p=0.108). These results did not
correspond either to our assumption, or to
findings of other studies. Therefore, we de-
cided to divide participants into three groups
(according to a more sensitive two-year in-
terval: 10-12 years, 12-14 years, 14 and more
years).

One-way analysis of variance (ANOVA)
was used to calculate differences among
three age groups. We found non-significant
differences in the Control questions and sig-
nificant differences in the Emotional and
Mindreading questions (Table 4). In the Emo-
tional question there were significant differ-
ences between a) group “10-12 years” and
“12-14 years” (p < 0.001; 95% CI = 0.923-
1.805) and b) group “10-12 years” and “14
and more years” (p <0.001; 95% CI=0.386-
1.309). Also in Mindreading question there
were significant differences between
a) group “10-12 years” and “12-14 years”
(p=0.003; 95% CI=0.396-1.939) and b) group

“10-12 years” and “14 and more years” (p =
0.001; 95% CI=0.600-2.215).

DISCUSSION

One of the biggest disadvantages of
theory of mind tests is the ceiling effect.
Therefore, researchers began constructing
theory of mind tests which were more sensi-
tive to capture the mindreading in others,
both in children and adults. One such test is
the Awkward Moments Test (AMT) by
Heavey et al. (2000). The aim of this study
was to verify psychometric parameters of
AMT, in other words, to verify the usability
of AMT for Slovak population. In the cur-
rent study, we focused on the inter-rater reli-
ability (agreement among raters), the inter-
nal consistency, aspects of theory of mind
that are captured by Mindreading question,
and on the gender and age differences among
children in AMT.
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Inter-Rater Reliability of
Mindreading Question

The first aim of this study was the verifica-
tion of inter-rater reliability of ratings in
Mindreading question (AMT), in other
words, we focused on the agreement in rat-
ings of MQ among three raters. When raters
assessed answers only according to instruc-
tions, without consultations, they achieved
weak agreement (significant differences
among raters). In the next step, raters con-
sulted their findings and also how they un-
derstand the instructions. After this consul-
tation, they rated all answers again and
achieved agreement close to absolute agree-
ment (93.82 — 100%; an absolute agreement
was in one item). In other words, MQ
achieved high inter-rater reliability.

On one hand, we verified a high inter-rater
reliability of Mindreading question, but on
the other hand, we uncovered weaknesses
ofthe instructions for ratings. The consulta-
tions among raters were beneficial, because
they showed that raters understood the same
instructions (how to score answers) in dif-
ferent ways. Different ratings of the same
answers (before consultations) were caused
by the systematic errors of raters (inaccu-
rate reading of instructions, incorrect under-
standing of instructions) in some items which
were either underrated or overrated. For ex-
ample, rater 1 scored only explicitly written
answers. Other two raters were more benevo-
lent if a missing word or phrase was in the
answer (apparently some children thought
faster than they wrote); they scored it as a
complete answer. During consultations rat-
ers agreed that they would accept the in-
complete answers when it was obviously
caused by quick writing (missing one word

for example) and the answer was meaning-
ful, despite the missing word(s).

Systematic errors of raters were caused by
ambiguities and problematic parts of instruc-
tions detected during the consultation. De-
spite this fact, we consider the instructions as
adequate. We propose to add more examples
to each instruction that would illustrate the
variousalternatives of scoring (in the current
form each item has only one example of scor-
ing). Also, according to the British original
version, an interview after AMT administra-
tion could facilitate therating of MQ, because
participants would specify and complete their
answers. If instructions and interview were
completed after testing was made, it would not
bedifficultto learn the rating of Mindreading
question.

Internal Consistency of AMT

Next, we examined the internal consistency
of AMT through Cronbach’s alpha (whether
the internal consistency of AMT was on the
level of at least 0.7). Mindreading question
and Control question had the internal con-
sistency below the level of 0.7.

Only the Emotional question had the in-
ternal consistency at a level of about 0.7
(0.787, and if item 4 was deleted, Cronbach’s
alpha could increase). In item 4 (film “Sur-
prise”) two from four alternative answers to
the Emotional question appear correct (Story:
The man came to visit a woman, he arrived in
a new car. The woman is pleased, they are
hugging one another. At that moment her
husband gets home. He drives a car with
concrete. He sees the whole scene and in
anger pours the concrete into the new car.
Immediately we learn that the woman won
the car and the strange man just gave it to
her. Question: “How did the driver feel at
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the end of the movie? Answers: victorious,
sleepy, impatient, stupid). An answer stupid
was correct, but it was possible that some
children so identified with the main charac-
ter that they transferred their own feeling of
victory into the responses. It appears that
they did not take into account the final feel-
ing of the actor, but the strongest feeling
that the film left in them. According to the
results we suggest to change the answer vic-
torious in the Emotional question to wise,
so that all four alternative answers are clearer
and not interchangeable. (In each question
there are four alternative answers: one cor-
rect, one contradictory to the correct, one
incorrect, and one expressing body feeling.
The proposed answer wise is contradictory
to the correct answer stupid.)

Mindreading Question and
Theory of Mind

As the third step, we focused on what as-
pect of the theory of mind does the Mind-
reading question capture. According to
Heavey et al. (2000), Mindreading question
in AMT measures the ability to infer the in-
tention of the characters and it is necessary
to assess the beliefs and characters of the
actors as well as the social significance of
the character’s actions to answer this ques-
tion correctly. In our study we correlated MQ
with the subscale Cognitive Empathy from
BES and subscale Theory of Mind from IMT
(all correlation were weak). Relations between
MQ, CE and ToM were weak due to the fact,
that each subscale measures the theory of
mind from a different perspective. The
Mindreading question in AMT captures the
ability to infer intentions and social conse-
quences of behavior, the subscale Theory
of Mind in IMT captures the ability to un-

derstand others expectations, beliefs and
intentions and the subscale Cognitive Em-
pathy in BES captures the ability to under-
stand another’s emotions. Therefore, it is
necessary to verify the validity of MQ by
other theory of mind tests, which also map
the ability to infer intentions of others (and/
or social consequences of other’s behavior),
for example, The Hinting task (Corcoran,
Merecer, Frith, 1995) or The Intention Infer-
ence task (Sarfati et al., 1997).

Gender and Age Differences
in Mindreading

Finally, we sought evidence for the hy-
pothesis that there are gender and age dif-
ferences in mind-reading because there is a
well-known assumption about gender differ-
ences in social cognition, namely, that women
are better than men in attributing mental
states and in understanding the minds of
others. In the current study, we found evi-
dence for the gender difference hypothesis,
girls were better than boys in all three ques-
tions of AMT. Although there have been few
studies introducing evidence that there are
no gender differences in the theory of mind
(e.g., Russell et al., 2007), according to the
current findings and findings from several
others studies (e.g., Walker, 2005; Charman,
Health, Ruffinan, 2002) we maintain that girls
are better than boys in mind-reading and also
in understanding emotions of others.

To verify the age differences, we first di-
vided participants into two groups, younger
and older children. In this condition, we did
not find age differences in AMT questions.
Because these findings were inconsistent
with the facts that the ability to understand
the mind of others increases with age, we
divided participants into three groups (by
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two-year interval). In this condition, we
found no age differences in the Control ques-
tion. In Emotional and Mindreading ques-
tions there were significant differences:
1) between 10-12 years old and 12-14 years
old children and 2) between 10-12 years old
and 14 and more years old children. Differ-
ences between 12-14 year olds and 14 and
more year olds were not confirmed. Can we
conclude that the measurement of recogni-
tion of other’s emotion and measurement of
mindreading in AMT have the age ceiling
(as well as other tests mentioned in the in-
troduction)? If yes, is the limit for AMT the
age of 12 years? Although it is a higher age
ceiling than in other theory of mind tests, it
still limits AMT only for the use in preado-
lescent samples. Therefore, it would be use-
ful to make an empirical verification of AMT’s
availability for age categories higher than 12
years. In such research it would be desirable
to increase the number of questions from 6
to 8 (as it is in the British version), with the
last two questions being more difficult than
the previous to discriminate older, or more
mature children.

CONCLUSION

In the past, most studies of mindreading
focused on when, at what age, do children
already possess the theory of mind. Now,
the trend is to study the extent to which
mindreading is developed. Therefore, it is
necessary (in research and also in clinical
practice) to use instruments that can cap-
ture the theory of mind and its level in older
children, possibly in adults. We tried to find
whether the Slovak version of AMT is suit-
able for use in practice and whether the AMT
really maps mind-reading in older children
(as maintained by the authors).

We assume that the AMT had an age limit
(12 years) and its verification could be a re-
search challenge, however, our conclusion
is that the Slovak version of AMT is up to
the standards and can be used in practice
(respecting our recommendations on the in-
structions).
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PSYCHOMETRICKE PARAMETRE AWKWARD MOMENTS TEST
PRE SLOVENSKU POPULACIU

E. Ballova MikusSkova

Suhrn: AMT (The Awkward Moments Test) mapuje teoériu mysle u deti. Cielom $tadie bolo
overenie psychometrickych parametrov slovenskej verzie AMT. Participantmi boli Zziaci
zakladnych $kol (n = 312) vo veku 10,58 - 15,92 rokov. Spolu s AMT boli administrované aj IMT
(Imposing Memory Task) and BES (Basic Empathy Scale). Zistili sme, ze 1) AMT ma vysoku
reliabilitu (ICC v rozmedzi 0,985 — 1), 2) vnutorna konzistencia AMT (Cronbachova alfa) sa
pohybuje v rozmedzi 0,590 — 0,787, 3) neboli zistené Ziadne korelacie medzi polozkami mapujucimi
teoriu mysle v AMT, IMT a BES, 4) diev¢ata skorovali signifikantne lepsSie ako chlapci v Gilohach
tedrie mysle v AMT a 5) deti nad 12 rokov signifikantne lepSie skorovali v ulohach tedrie mysle
v AMT ako mladsie deti. MdZeme konitatovat, e slovenska verzia AMT spiiia psychometrické
Standardy a méze byt pouZzivana v praxi na mapovanie teoérie mysle u deti.



