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Background and Objectives Theory of Mind (ToM) refers to the ability humans have for
recognizing the mental states of others and for predicting or explaining other people’s behav-
ior. ToM 1is an essential ability people have for living with other people because it influences
social relations, and the deaf children have been reported to have problems in ToM. As there
are no ToM assessment tools in Korea, the purpose of this study was to establish such a ver-
sion and to examine the early development of ToM of children with cochlear implant (CI).

Subjects and Method The original tools for ToM assessment were translated in Korean and
the reliability and validity of the Korean version of ToM assessment tools were investigated
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Revised  July 25,2018 with fifty normal hearing (NH) children. The early development of ToM of sixteen children
Accepted  July 30,2018 with CI was compared with that of age-matched children with NH.

Results The reliability of Korean version of ToM assessment tools was determined by tests
for internal consistency and test-retest reliability. The validity of the tools was also evaluated by
the tests for criterion-related validity and concurrent validity. There was no significant differ-
ence in ToM between children with CI and those with NH.
Conclusion The Korean version of ToM assessment tools was established and the assessment
showed that the early development of ToM of deaf children, who received early intervention
using CI, was comparable to that of NH children.
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Table 1. The subscale of ‘Theory of Mind-Task Battery’

Domain infended to be tapped

Basic emotion recognition: happy

1
2 Basic emotion recognition: sad
3 Basic emotion recognition: mad
4 Basic emotion recognition: scared
5 Desire-based emotion
6 Seeing-leads-to-knowing
7 Line of sight
8 Line of sight
9 Perception-based action
10 False-beliefs
11 Belief-based emotion
12 Reality-based emotion
13 Second-order emotion
14 Message-desire discrepant task
15 Second-order false belief
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Point to the face that is happy.

Point to the face that is sad.

Fig. 1. An example of ‘Theory of Mind-Task Battery.’ This is a task
1 which asks basic emotion recognition. A Child can answer with
words or point to the answer. Original version (A) and Korean ver-
sion (B).
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Table 2. The subscale of ‘Theory of Mind-Inventory’

Table 2. The subscale of ‘Theory of Mind-Inventory’ (continued)

Dimension intended to be tapped

Dimension intended to be tapped

Physiologically-based behavior

2 Sarcasm
3 Early empathy
4 Emotion-based behavior
5 Second-order false desire attribution
6 Discrimination of basic emotions
7 Cognitive terms (think)
8 False beliefs: unexpected location
9 Seeing leads to knowing
10 Cognitive terms (know)
11 Appearance-reality distinction
12 False beliefs: unexpected contents
13 Idiomatic language
14 Deception by others
15 Certainty
16  Mental-physical distinction
17 Emotion recognition: display rules
18 Complex social judgment
19 White lies
20 Lies versus jokes
21 Visual perspective-taking
22 Second-order understanding of belief
23 Second-order understanding of emotion
24 Intentionality
25 Basic positive emotion recognition (happy)
27  Complex social judgment
28 Social referencing: reading fear
29 Counterfactual reasoning
30 Pretense: understanding pretense in others
31 Child's ability to deceive
32 Cognitive emotion recognition (disgust)
33 Speech acts: performatives (promises)
34 True empathy
35 Secrets
36 Humor (play on words)
37 Sharing attention: initiating
38 Sharing aftention: responding
39 Cognitive terms (belief)
40 Biased cognition
41 Ambiguous figure perception
42  Attribute-based behavior
43  Gaze following
44 Social referencing: ambiguous situation
45 Audience adaptation
46  Mixed emotions
47  Folk (commonsense) psychology: everyday inferences
48 Basic negative emotion recognition (sad)
49  Basic negative emotion recognition (mad)

(o)
D

50 Basic negative emotion recognition (scared)
51 Cognitive emotion recognition (surprise)

52 Complex emotion recognition (embarrassed)
53 Desire (need)

54 Early desire (want)

55 Complex emotion recognition (guilt)

56  Autonoetic (self-knowing) awareness

57  Future thinking (self)

58 Mental state inference in context

59 Desire-based emotion

60 Belief-based emotion
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1. My child understands that when someone puts on a jacket, it is probably because he/she is cold.
Definitely Probably Undecided Probably Definitely
Not Not
A
1. L Of0l= =27t Aol IFE eH, I Aol 7| Wh2ol2k= XS olsiBtch Fig. 2. An example of Theory of Mind
Inventory.” This is an item 1 which
SHAlS 2s&t meist A st A Q2 =N ) .
%f sl - v s 273"' asks physiologically-based behav-
Rt Holet et Zolet et ior. Parents evaluate their child per-
| formance by making a vertical line
. | ° wherever they want on the line of
B continuum. Original version (A) and
Korean version (B).
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attended the tests of reliability and validity of the Korean version
of Theory of Mind-Task Battery

Age (year) N (boy) Mean (month) SD Range
2—-4 6(3) 43.00 12.03 29-60
5-6 12.(5) 74.00 6.14 64-83
7-8 8(5) 92.87 8.04 86—108
9-10 15 (6) 118.93 6.91 109-132

11-12 9 (4) 141.66 5.56 133-152
Total 50 (23) 98.96 3240  29-152

SD: standard deviation

Table 4. Demographic data of children with normal hearing who
attended the tests of reliability and validity of the Korean version
of Theory of Mind-Inventory

Age (year) N (boy) Mean (month) SD Range
2—4 6(3) 43.00 1203 29-60
5-6 12 (5) 74.00 6.14 64—83
7-8 7 (4) 91.42 7.48 86—108
9-10 7 (4) 114.57 4.31 109-120
Total 32(16) 80.87 2507  29-120

SD: standard deviation
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Table 5. Demographic data of children with Cl and age-matched children with NH

Cl group (n=16) NH group (n=16) p-value
Chronological age (month) 74.56 (£11.38) 75.18 (£11.46) 0.836
Age at 1st Cl (month) 16.75 (+5.47)
Duration of Cl use (month) 57.81 (+£13.08)
Age at 2nd ClI (month) (n=14) 35.57 (+18.60)
REVT (raw score) 75.18 (£22.80) 74.25 (£18.15) 0.763

Values are mean and standard deviation. Cl: cochlear implant, NH: normal hearing, REVT: Receptive Expressive Vocabulary Test

Table 6. The validity of ToM-TB and ToM-I

ToM-TB ToM-|

Correlation coefficient between age 0.789* 0.850*
and ToM score

Correlation coefficient between REVT 0.803* 0.815*

and ToM score

%0 <0.05. ToM-TB: Theory of Mind-Task Battery, ToM-I: Theory of
Mind-Inventory, REVT: Receptive Expressive Vocabulary Test
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Fig. 3. Comparisons of ToM between children with Cl and those
with NH. There was no significant difference between two groups
in ToM-TB and ToM-I. ToM-TB: Theory of Mind-Task Battery, ToM-I:
Theory of Mind-Inventory, Cl: cochlear implant, NH: normal hearing.

(DAUHIRB-17-097).

N
)

3k2to] ToM-TB¢} ToM-1¢] A%

Sh=to] ToM-TB ZAF 1553 A Aol tjgt Cronbach o 7|
083593, gharo] ToM-T AAF 6053 ]| that Cronbach
o Al 09742 & AP B o9 =2 Y4 g =g 2
Ak AA-AHAL AlEE HEol Zrolgh obE-2 9ollar

23] Algst Arb HA4=9] 4= ToM-TB7} 0.975(p<
0.01), ToM-17} 0.986(p<0.01) . & S =20 AX-HA}L
B =7} Qs o' ZRlE)

g+to] ToM-TB2+ ToM-19] EIgE
to] ToM-TB AR} @to] ToM-T HAF e, 3
AL A ob50] AT HAL A b T el A



wo o] % 7hx] b EE R}
o}, S5 obgS] REVT 849} 7 7H) ¥
A} R 73t ope] ARE Bol 7k Al Belet
o 7} 3491E|9icH (Table 6).

= Ao 2elEly)
a0} nhgolE 4

o1Zot o)A oh5o] £7| upgole W
ahato] ToM-TB d4rs Q1geksol4] ob5 2t 44k 4
2 ok 2 zbol] $OJ7 ol7k YUSUTHp=0.908). T
ToM-1 A4 5 I 7hol] 018t Afol7} Lper ekt

(p=0.792)(Fig. 3).

T o

o wHE 2
gom, BAH WS olgste] Frtef nh
Sl AAETe AHES BgRe BEsc, R
SHgelEE 2R 4 e THo) AR el
o2 Bl1e] nhg AEiE ol3sH ok, olel
5510 fohE uhgol 22 A1 glo), Bhele] uhg
sle] BAZ ojshatct Aol YZHUE okl
27] npgolEe o Bt LAY vheANEE ol
27} o), obo] FHsHe EefA] Frhat 9
oh AL oFo] Wi A A1818 Tl
Yo T Al 2] vhgole)
A GHS ol ok Sl FASE &
o7 fobr| e nhgolze] & WL A

=2 =2
olek

5 K
[‘E
12
ol
1o

ol _Ll
%t dlo

e ¥ wh Rl oo b ot Ko

o &5 X

ol
RN flo s = rlr ox
%wmémmmir
ot AE j% me Mg £ opo -
13‘ 2 o kg r.L i)
_ﬂfﬁl ok, -
e
>
oL
o
K i)
2 K
oo
i o
Eoofr
ORI
b ojr
rLr o
W
> D
oo O
o o
k1o

N
re
oK
to
o
O o
)
filo
_>:4
o2t
_O|L
H
2
i
ot
5
=2
ik
il

M xS

o

_:3

o W
o
=2
ox
ox
l'oll
rlo
X,
ox
=2
N
N
o
-4
Q
1o
>,
B>
i o‘-ﬂ'{
N o]r

|
e

Jot rlo

|

ﬂ

rr
U2 o

lo

4 10
2 o
>
o
1o Jl.n
_Ili‘l ox W fu
ot
2
[

2 ope X W o
rZold o

49 Fatolete HE Tefetel, 7
o 9jo] obgel ASAH e
Bk F7bAel AAE Tt Baste, ofd
AN e ohgol2 AMETE 213 ;
of ARBIAAAR A 5 Al 4 gl 2o Bek

5 ek

10
e,
B>
| ol
o[r
18
rz ot

Theory of Mind in Children with Cochlear Implant I Choi YM, et al.

s o = = =1 =
59| vpFolEE A4 Y obs o nhaol 23t Haske] f+
Ofgk 2o 7} giglet. ol2fgt A= QlFef-go]4] obEo =
71 S At Adolee whdol =3tE|A] oFar AR gAA
SO E ARl WS fEst 98-S HolETal 3
ook S ROl RS 27 oEolRel B, ol
sta719h Barlol ek WAk ohgol BolM A
39 obEat Al WES B F4 Q7S B3 A
2 a7} gk Eet vhEol 22 QAN A 28l
= e G el ash dhel 44X 7 44
& 9% ¥4 ATE AT Agolt)

Acknowledgments
This work was supported by NRF (National Research Foundation
of Korea) Grant funded by the Korean Government (NRF-2016-Fos-

tering Core Leaders of the Future Basic Science Program/Global
Ph.D. Fellowship Program).

REFERENCES

1) Ryan RM, Deci EL. Self-determination theory and the facilitation
of intrinsic motivation, social development, and well-being. Am
Psychol 2000;55(1):68-78.

2) Premack D, Woodruff G. Does the chimpanzee have a theory of
mind? Behav Brain Sci 1978;1(4):515-26.

3) Martin JD. Theory of mind: how children understand others’ thoughts
and feelings. Ist ed. Seoul: Hakjisa Publisher;2013. p.13-359.

4) Wellman HM, Cross D, Watson J. Meta-analysis of theory-of-mind
development: the truth about false belief. Child Dev 2001;72(3):655-
84.

5) Repacholi BM, Gopnik A. Early reasoning about desires: evidence
from 14- and 18-month-olds. Dev Psychol 1997;33(1):12-21.

6) Astington JW, Pelletier J, Homer B. Theory of mind and epistemological
development: the relation between children’s second-order falsd-
belief understanding and their ability to reason about evidence.
New Ideas Psychol 1995;20(2-3):131-44.

7) Happé FG. An advanced test of theory of mind: understanding of
story characters’ thoughts and feelings by able autistic, mentally
handicapped, and normal children and adults. J Autism Dev Disord
1994;24(2):129-54.

8) Caputi M, Lecce S, Pagnin A, Banerjee R. Longitudinal effect of
theory of mind on later peer relations: the role of prosocial behavior.
Dev Psychol 2012;48(1):257-70.

9) Slaughter V, Dennis MJ, Pritchard M. Theory of mind and peer
acceptance in preschool children. Br J Dev Psychol 2002;20(4):545-
64.

10) Fink E, Begeer S, Peterson CC, Slaughter V, de Rosnay, M. Friendlessness
and theory of mind: a prospective longitudinal study. Br J Dev Psychol
2015;33(1):1-17.

11) Peterson CC, O’Reilly K, Wellman HM. Deaf and hearing children’s
development of theory of mind, peer popularity, and leadership
during middle childhood. J Exp Child Psychol 2016;149:146-58.

12) Peterson CC, Siegal M. Changing focus on the representational mind:
Deaf, autistic and normal children’s concepts of false photos, false
drawings and false beliefs. Br J Dev Psychol 1998;16(3):301-20.

13) Peterson CC. Theory-of-mind development in oral deaf children with
cochlear implants or conventional hearing aids. J Child Psychol
Psychiatry 2004;45(6):1096-106.

www.kjorl.org 87



Korean J Otorhinolaryngol-Head Neck Surg 1 2019;62(2):82-8

14) Figueras-Costa B, Harris P. Theory of mind development in deaf
children: a nonverbal test of false-belief understanding. J Deaf
Stud Deaf Educ 2001;6(2):92-102.

15) Ketelaar L, Rieffe C, Wiefferink CH, Frijns JH. Dose hearing lead to
understanding? Theory of mind in toddlers and preschoolers with
cochlear implants. J Pediatr Psychol 2012;37(9):1041-50.

16) Sundqvist A, Lyxell B, Jonsson R, Heimann M. Understanding
minds: early cochlear implantation and the development of theory of
mind in children with profound hearing impairment. Int J Pediatr
Otorhinolaryngol 2014;78(3):538-44.

17) Roh J, Yim D. Relationships between reading comprehension and
mind-reading in children with cochlear implants from fourth through
sixth grades. Commun Sci Disord 2013;18(2):183-93.

18) Remmel E, Peters K. Theory of mind and language in children with
cochlear implants. J Deaf Stud Deaf Educ 2008;14(2):218-36.

19) Ziv M, Most T, Cohen S. Understanding of emotions and false beliefs
among hearing children versus deaf children. J Deaf Stud Deaf Educ
2013;18(2):161-74.

20) Hutchins TL, Bonazinga LA, Prelock PA, Taylor RS. Beyond false
beliefs: the development and psychometric evaluation of the
perceptions of children’s theory of mind measure-experimental
version (PCToMM-E). J Autism Dev Disord 2008;38(1):143-55.

21) Hutchins TL, Prelock PA, Bonazinga L. Psychometric evaluation of
the Theory of Mind Inventory (ToMI): a study of typically developing

88

children and children with autism spectrum disorder. J Autism Dev
Disord 2012;42(3):327-41.

22) Kim HJ. A comparison of idiom comprehension ability of school
age ADHD children and normal children [dissertation]. Yongin: Yong-
In Univ.;2008.

23) Kwak EH. A study of the formation process behind modern Korean
riddles. Hangeul 2013;302:223-45.

24) Coolahan K, Fantuzzo J, Mendez J, McDermott P. Preschool peer
interactions and readiness to learn: Relationships between classroom
peer play and learning behaviors and conduct. J Educ Psychol 2000;
92(3):458-65.

25) Barnow S, Lucht M, Freyberger HJ. Correlates of aggressive and
delinquent conduct problems in adolescence. Aggress Behav 2005;
31(1):24-39.

26) Blamey PJ, Sarant JZ, Paatsch LE, Barry JG, Bow CP, Wales RJ, et
al. Relationships among speech perception, production, language,
hearing loss, and age in children with impaired hearing. J Speech
Lang Hear Res 2001;44(2):264-85.

27) Colletti L. Long-term follow-up of infants (4-11 months) fitted with
cochlear implants. Acta Otolaryngol 2009;129(4):361-6.

28) Nikolopoulos TP, Archbold SM, O’Donoghue GM. The development
of auditory perception in children following cochlear implantation.
Int J Pediatr Otorhinolaryngol 1999;49 Suppl 1:S189-91.



