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58910144: MAIJOR: BRAIN, MIND AND LEARNING; M.Sc. (BRAIN, MIND AND
LEARNING)

KEYWORDS: THEORY OF MIND (ToM)/ MIRROR NEURON SYSTEM (MNS)/
CEREBELLAR COGNITION/ PRESCHOOLER

PRADIPOL KRUAKAEW: PRESCHOOLER’S THEORY OF MIND (ToM)

DEVELOPMENT THROUGH MIRROR NEURON SYSTEM (MNS) DEVELOPMENT,

ROUGH-AND-TUMBLE PLAY, AND THEORY OF MIND SCALE DEVELOPMENT

CONCEPTS. ADVISORY COMMITTEE: WARAKORN SUPWIRAPAKORN, Ph.D.,

PAKPUME BUMRUNGRACHPUKDEE, M.D., 247 P. 2020.

The purposes of this research were to study the Theory of Mind (ToM) abilities in
preschoolers after receiving the preschooler’s Theory of Mind development program through
Mirror Neuron System (MNS) development, Rough-and-Tumble play, and Theory of Mind scale
development concepts. The samples were 22 preschoolers, which were 48-60 Months old,
separated into two groups: the 11 ToM program received group and the other 11 students received
ordinary activity group. The research instruments were; 1) the preschooler’s Theory of Mind
development program, and 2) Theory of Mind test. The study was conducted 9 times, 30 minutes
a time. The research design was the randomized, Pretest Posttest control group design, and
triple-blind. The statistics used for analyzing data was the t-test. The results of this study were as
follows: 1) the ToM program group had higher ATOM score in post-test than that in pre-test at
the statistically significant level of .05, but the CToM score in post-test and pre-test were
indifferent; 2) in post-test, the two groups were indifferent in CToM and AToM scores; 3) the
two groups had higher ScToM and CsToM scores in the post-test than those in the pre-test at the
statistically significant level of .05, and 4) in post-test, the ToM program group had higher
ScToM and CsToM scores than those in the teacher’s ordinary activity group at the statistically

significant level of .05.
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A5 2-1 ANMAVVUVBINITIAANNAIAUVYDINY Y (Hierarchy of human social cognition)
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. A 4 D e _ ) 4
AoMIIAADY 1M (Motor acts) Glugﬂu,uummwmﬂu (Cattaneo & Rizzolatti, 2009) @NI1NN 2-
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1NN 2-6 “]J%L’Jmﬁhﬂﬁiuiﬂiﬂﬂj'lﬂ‘igﬂﬂﬂigﬁWVlﬂizi]ﬂL\ﬂW'lvliIﬁV\li@u‘]ﬂ@ﬁ (Parietofrontal

mirror system) (Cattaneo & Rizzolatti, 2009)
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I@]ﬂiﬂﬂﬂw\l‘ﬂ 2-6 amamgﬂumnmamm@auaummamamaau"lmmummu“lu
.. . A I A A ' A
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= %’ a I a == v o . ~
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wlseneudsavesdnduilizenseunealasa (Inferior frontal gyrus: IFG) 1130 Broadman

1 a Aara . . =
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a A A v . . . &£ A 9 v @
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S I o ' ' 3 '
ADIINNE (Somatosensory cortex) TuvaznavosdudImsnasy 141 (Primary motor cortex:

TMS %30 M-I (Hamilton, 2013) 90 1W# 2-7

AF.d.C Hamilton / Developmental Cognitive Neuroscience 3 (2013) 91-105

BA2 (mu rhythm source)
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anterior intraparietal sulcus
(alPS)

Inferior frontal

gyrus (IFG / BA44) Inferior parietal

lobule (IPL)
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parietal cortices) i;]ﬂTW‘ﬁ 2-8

MNA 2-8 FUBININEIVRINUTZUVYTEaIMATEINNIVD9a4 (Giacomo Rizzolatti & Fogassi,

2014)
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7NN 2-9 ﬂa"l,ﬂmmiwuﬂimmﬂﬁmﬂm“luaumaq (Giacomo Rizzolatti & Fogassi, 2014)
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feature input) Goyavzgned 1ds nosweadaiy uazUNTOadasN TaoUNToadAINIZI

winnineanuanmd lvludaguaznisnszsivesyanadu (Object and action understanding)

o Aa .. 1 @ J = 1 4 =
uazazdIdyIMNTAINNLIG (Semantic input) Av 1/GInpIvoadATN ADNIADI TOAAIN
o 9 A 9 A v Yo o A A v o A A [ o

wihmhinaunaudoyamanaon lvisuidudainernuinguaziineanumsnszii
(Objective- and action-oriented sensorimotor integration) Az davoNdya MUY TZAMALINY
4 o = S4 v o 4
msnaeu l lUdusnuauesinerdesiumanaou Ina
U & & Bld' .
iz‘uuﬂszmmﬁmnmﬂummmuanmu%qau (Mirror neuron system and

empathy)

o Jdaa & [ 1

d o I & [ I 1 a o = A A )
ll‘l}‘l‘lelﬂuﬂlﬂuﬁ@l’l‘ﬂﬂﬂTiWﬁW”Iﬁ\?ﬂiJLﬂu@leiﬂﬂslfuﬂﬁu\‘] FITINUINA YA D

A <

o Aa Aa v Jdo < 4 ~ ]
NTAUUUBIAUUUTAITIAY A1 mmmuamwu%é’ﬁu ﬁ'f) ﬂ')uJﬁ’lﬂJ’liﬂVl“lﬁlﬂﬂaL!U\iﬁu

9 =R A L o g A & Ao & A Ana 1 @ ]
ﬂj'lllgﬁﬂellf]\iuﬂﬂaﬂu Gﬁquﬂlﬂuﬁqwuﬁquvlﬂ'IUJu'f)EJ']QEN@@ﬂqiu%jﬁﬂgiuﬁQﬂucﬁ%@Nqﬂ

3

v @ ¥ee 2 ' < 3 YA~ 4 v o
ﬂ')fl’f]'liiJmﬂ'J'lﬂJgﬁﬂ Lla&’u’ﬂﬂﬂWﬂuWU'ﬂﬂTﬁJL‘Huf]ﬂﬂ’iuclfl]@ﬂuuﬂﬂ’lﬂlﬂﬂ'ﬁlﬂﬂﬂﬂi$ﬂﬂ

@

. IS} = 9 [y l A A
N32ANN (Mirror system) (Gazzola et al., 2006) IANuneteeny Iasevie luauesnnedny
a o : . Y o G4 .
ﬂ']'iq%:ﬂﬂ‘ﬂ']ﬂﬁﬁﬂll G‘Tmﬁm%}mﬂummﬁmaaﬂuazmimuwmasmﬂmium (Feehng states)
A Aad s o A P . Y '
VOIAULLAZYNNTDU Tﬂmmuaﬁﬂmmzmmai (Bernhardt & Singer, 2012) “lﬂﬂan’n

] g}/ o a A Ag Y
ﬂ'ﬁllﬂ\?ﬂu‘ﬂ\‘]@'ﬁllmL!agﬂﬂ']llﬂﬂz’u’f]ﬂuﬂﬂaf]uﬂlﬂuwu’lﬂmﬂﬂizﬂﬂﬂigﬁ'lﬂﬂizﬁ]ﬂlﬂ'l (MNS)
~ =) 1 < <3 YA 2 g [ Ao o g}/ dy o da A
ﬂgﬂliﬂﬂ’ﬂﬂ’ﬂlﬂﬂuﬂﬂlﬂuﬁlﬂﬁjﬂu %Qlﬂuaﬂ}lmzﬂﬁ'] YVUNUTTUUBDINTITATIIAFIANY

F4

A 7 ' o = < < YA A <
Wugmmmﬂmiumuaxag“lumm ﬁnﬂmiﬁﬂmmmmuaﬂmu%@aummammmuﬂm

9 [ o 2

' . HE < 1 2
ﬂlﬂﬁuﬂﬂaauW‘UUil?ﬂlﬁﬂ@\‘i‘ﬁlﬁﬂ?%@\iﬂ‘]_lﬂﬁiﬂi]ﬂQﬂi%ﬁﬂﬂ"liﬂilﬂ?]"lllﬁ]ﬂﬂﬁm U UILIULLD

a A A v 9

u‘ﬁﬁia@ucgm (Anterior insula) AU NULAUNISIAIUNU MBS TIUNAN (Anterior-mid
. & < < gd A ok ¢
cingulate cortex) Fenumuenmuladoutivziinugiunnnmsuaasoen luanigeisual
1 @ J 1Y t4 2
anujanswnuaiounlalszaunueisuainnuidniiud1eauio (Shared firsthand

Y
experience) uaxmmamaaﬂmﬂanuuﬁmmuﬂﬂmq"lﬂmuaﬂymzmwwmamﬂﬂa



40

9
. 4 [
(Bernhardt & Singer, 2012; Iacoboni & Dapretto, 2006) UONINY U15% (Marsh, 2018) 1&dna1n
[ <3 <3 S)d' 1 <3 9):3' A 9 o [ A A o
amammuaﬂmuhQ@u@ammg%uﬂmmm@.aummmmﬂuiﬂiwmmmﬁummﬂﬂmu
C4 < { Y . . : ' '
Uszaumsainnuduianauouns 1851 (Experienced pain) #ag WU In59010a104
[ 1 I 1 A o Y a < < Qld' v A 9 o 1
awnariulasaneninldyanafannurivenviulegon uazduneiveany Insaie
9 '3 A L. A A Y3
anuanlalumausualveayanady (Mentalizing networks) @AW 2-10 NuaaIliHuI
] < YA S Y . X a A Yy o °
mmmuanmu%qaummmmmuau (Negative emotions) (L1@9) 1NYIVDINVNITNINY
a 4 a a AN~ o
VOIUTNUTNDIADTFOANALDUNITUF NANABINNY (Dorsal mid-anterior cingulate cortex:
A & < YA 7’y ..
dmACC) 1tazozunA1a1 (Amygdala) ﬂmumuaﬂmuﬂleauﬂamsummuu3ﬂ (Positive
. S A = Y o a2 s A = s3I J .
emotions) (F1V87) (NYINVNTNINUUDIVT NUANIUATANINTOUNDAADTINNTY (Medial
] < YA g ya . 2 A '
prefrontal cortex: mPFC) mmmuanmu%@aumumigﬂﬂ (Cognitive empathy) 38NN
9 4 A = = 9 ) o a A A
mmmﬂﬂmwmmmmmuﬂﬂaau @) PedpaiumIauveILsnuTuoIliRsan
a s 3 o . v o
NsoUNDANDTINNY (Medial prefrontal cortex: mPFC) muInTsmlsneadansu (Temporo-
. . . Aa A o 3 < VA
parietal junction: TPJ) LA WIAUUYE (Precuneus) Lmzmmmammumu@ﬂmu%Qau
. x A é’ A <3 A 3 o a 9 [ o
(Empathic concern) G]N!,ﬂmlum@muuﬂﬂa@umuﬂm (AU NPIVDINUMTNINIUVDI
UITNUANDIDLUNAIA (Amygdala) nunsoad lnseay (Ventral striatum: VS) cﬁum‘gaaauau
a 4

~ s J a a o
%ﬁﬂ%ﬂglaﬂﬂﬂimﬂ% (Subgenual anterior cingulate cortex: sgACC) UAZINTDLAIANNDALNT

(Periaqueductal gray: PAG)

dmACC
| ( \.
L mPFCY T — NN TPJ
I~ { — ~_ “precuneus
. SGACbQ'\Q' QN 7] 1 Al

~—< amygdala }. PAG\T| P\
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Current Opinion in Behavioral Sciences
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A intraparietal sulcus, left

x=-45,y=-35,z= 27

B superior parieta! lobule, left ventral premotor, right

& @
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C superior parietal lobule, right dorsal premotor, left
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1 Y 4 Ia 1
AVUIU (Parallel fibers) Tldusadapvausunosaud (Purkinje response cell) IFeR s

[

s A =2 & 7o Y  Aa
mmmmﬂmau (Cerebellar perceptron)” ﬂﬂTW‘VI 2-25 cmﬂuwaa mmiuﬁnmuaa‘nn

9

o W 1 = 4 o a a L4 .. .
UﬂﬂWﬂﬁTﬂi}‘Jﬁ@ﬂ'ﬁﬁﬂui I@EJLﬂW']%ﬂTi!%’E]iJﬂu‘]JiL'Jﬂ‘llﬂullﬂi@]ﬂfffhlﬂu (Dendritic spmes)

~ A g A A v a 1 Y
uaznﬂa”lﬂmﬂugﬂgmmaqmimaau”lm uaznmi%mﬂugﬂlmu (Pattern storage) 14 G]”l’;

d o d Aa { 5 4 . Q'
Tuaweatos uazituna lnivih TduywdinamsiSeuiinernumanaon Tna Fanngad

q

a R s A o q9 A ' 7 I a Y}
ﬂ”li!'iEJugiJi’)fJﬂﬁlzEN‘VI”IiWﬂ”IiL“H’E)?Ji]ﬂ (Synapse) i%‘Vi’JNL“K@ﬂ‘]Ji%ﬁW]LHNLL’N uazmsgiaug
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= [ A <3 A A dy 2 1 = 9)::' a o 9°/ .
mmﬂumimaau"lmmzfmmwuu FAUTINI “NITLTIUINNAVINNITNN (Reinforcement

learning)” taznanNuI ULy T (Associative memory) (J S Albus, 1989)

PARALLEL FIBERS

PURKINJE
RESPONSE
CELL

MOSSY ADJUSTABLE
FIBEF WEIGHT
INPUTS SYNAPSES

NN 2-25 Lcmmamu,wa%’gcffﬂmau (Cerebellar perception) (James S Albus, 1971)

=

= = Awv o A 1 =3 Y 9 a @
FIEIUNITANHIIVYIIUIUNINNNA NI N HUINUDITUDIUDY (Cerebellum) NYINU

= 9 o A 9 1 o 1
ﬂ1§!5€]u§mﬂ’3ﬂllfﬂilﬂﬁ’E]‘L!hl’l’f’)uﬁﬁll%“]ﬂ%ﬂlﬂﬂﬁiJE)\?uE)ﬂGlUﬂWi“lf’Jﬂﬁu‘]Jﬁié!uiNfﬂﬁl (De

Zeeuw & ten Brinke, 2015; Houk et al., 1996; Martinez, 2014; Mauk et al., 1997) ozl

9 T
IS) =3 %

Y A A Ao w 1 sld' a ) so’ = A A 1 1
NMIAUNVNNANNTIAYNNUNTLITIUINNAINTMEIUY ina lnirenTe9seri1esenIng
AN0PUAUANOUSITUTN (Cerebrum: Cerebral cortex) NUMIAIdNMULTZA M (Neural

g Jo v o A 1 1
signals) VU (Input) N9 1) NAFAATUAUNANOYAINITINNY (Sensory neurons) LA TUDI
o o R Ja A s N '
ETEITERTARIGE UATYALYAA FIUINBIAUFAADDNUT LIAT 2) MNNFAATUTUHNTNDYAININNY
(Sensory neurons) wazaueumsusy lduauaniundea (Dentate neucleus) VOIaNDITIDY
] Ia [
i i dun1enesa la-neu Ta-isiuam (Cortico-ponto-cerebellar pathway: CPC)” Taduau
ANHAARE L1aZU1990 (Output) VNAUANTAARYT NEUNEITUOUBITUTY AU “FUN9
I . Y 2 a a Y
iU Ta-nan lu-neianea (Cerebello-thalamo-corticol pathway: CTC)” HAIIIUNANTITLIIUY
tazaNusRmanamMsmaeu 11Ivess1ane (Motor learning and memory) (Sanger et al.,
d' = 9 1 =} 9 d' [ d‘ d' (% o d'
2020) ANNN 2-26 u,aznmiﬂuwmmﬁﬁﬂugmmwm‘imaau”lmmﬂ’;mmmnNm‘n
A Y] 9 9 1A LY [ 1Y) == I
Wou leanuueauoItios LazMUaNI UM yanalszamizninny Tagisan
adiyTa-Tegal (Vestobulo-ocular reflex: VOR) N58tiuN158a1gY (Plasticity) ¥0auoq
Y Y] ' a vy 9 . ] A
UBYLALNMUANDITEHINNTTIUIVNAY (Porrill & Dean, 2007) FUTUNI CPC NUIIN
.. I 1 = Y A ya H Y
cerebral association area nJumuwmm@aﬁuwmiuﬂ1ﬁgﬂﬂmu§fﬂmmfmmu@ﬂ (Jeremy D

Schmahmann, 1991)
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T
(_ Motor )

' o 9 9
MR 2-26 Ay (Input) 1HAZVI00N (Output) YBIANDIUDY (Sanger et al.,

2020)

4 (%] = Y o d‘ v d‘ U 4‘ . .
tmmuﬂﬂmjm‘mwguazﬂ’nmm"lumtrmumsmaau"lm (Cerebellar functions in

non-movement learning and memory)

[T A a o A A 9 [ 9 [ =3 Sld' A (%
HORIINNNUIVYUASNHHHVENYIVDINUUNUINUDNIANBDIUBINUNITLIUININGINY

= 9y [

4 3 o 34 ' ~
msnaeu lutlusiuiun AGuIMIAuINUIMVeLmsaduI lidies Tunundiu
d' 1 Y v A d' ld’ 9 Y d‘
msmnﬂumimaaullm uaaueItosdaiunuimin inedeanumsnaen vl (Non-motor
[} 4 [ Y4 1
functions) (Klein et al., 2016) 15U mimﬁeu”lwwmgﬂ@ﬂuamﬂqu"lwnm (Eye movement)

(Dash & Thier, 2014) uaz 1143 A.7. 2020 199 HATANL (Jang et al., 2020) JANATAUNVINUIAY

: @ o v Ia J .. v & ' a 4 v
LﬁfJ’Jﬂ“U”]JTIUWIﬁWﬂﬂJﬂJ@QLWﬂiﬂu%mma (Purkinje cell) mmmiﬁﬂwquﬁmﬂmﬂmsg%ma
[ J 1 (Y
nuvodyaalszaIn (Synaptic plasticity) uazmiﬁﬂwqmmﬂwm%’a (Intrinsic plasticity)

Ja A J 9 - =~ o w 9
VOUNDTAUIYAA IUANDIUDY (Cerebellar Purkinje cell) 3J°1J‘1/]°]J11/I’tff1ﬂilﬂuﬂi$ﬂ’3uﬂﬁ’gﬁN

o d' d‘ v d‘ . . = 9 d‘
ﬂ31hﬂ1ﬂlﬂﬂ’3ﬂﬂﬂ15!ﬂa@ul’lﬂl (Motor memory consolidation) Glummaugﬂmﬂaauhlmmm

@na (Eye movement learning) UN1MvesdueaiosfitneIdeaiunsian (Gordon, 2007;

Schmahmann, 2019) ‘Wi]aﬂiill (Rapoport et al., 2000) Muorsual (Schmahmann & Caplan,

ya (% = o Y 4
2006) HASNTINANNEINY (Sokolov, 2018) 'i'JﬁJ]l‘]JﬂQf"I’J"IiJinGlGB\ﬂu NITUIUNITNNDITUN

v
= =S

AN BNAIY (Guell et al., 2018b) TasfimsIUAa NN T IUNGIVOIDENTININTIAANIS

A A

o A < g
wInY I@EILQW1$®EJNEN ﬂ’J13Jﬁ'1iJ1iﬂﬁluﬂ1iL"lT1cli]1Jqﬂﬂﬁ’é] mﬂummﬁmuqq (Higher

. .. A o A A o ya o ' 9 o
abstraction mentahzmg) l,mz‘ljinmﬁuflwm!,GmimaaNﬁlfﬁﬂ’mumigﬂﬂmﬂanﬁmi%au“ﬂu

@ = ~ o Y A A o o Y A . ' o =
ﬂumnmﬁmmmwummmﬂumﬁugmaaullm (Sensorimotor) Glui%‘l’i’ﬂﬂﬂ”livl”lu‘]_l‘ﬂﬁ]ﬂ
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AEIRUNTLINMLAEMIAATUAIBAULD (mirror and self-judgments tasks) NGEA A RRISIERRE]
ANTUDIANDY (Van Overwalle et al., 2014)

Y] Jd 9 1 1T A 9 [l tzl d‘ [

a3 (Buckner, 2013) lana11a imsdunuTnsainsvesaussnden Toaseriing
AUDITIUIHITVSY (Cerebrum) AL AUBDY (Cerebellum) Fai58n11TATIVY

. . é 1 dyd
“Cerebrocerebellar circuit” (Schmahmann & Pandya, 1997) aan1e1u Tagaaneiii
o Y A Y A Ao Y ' Y
M5INUYeaNeIosnilssneudlens¥en Tesngudeuse e laseasanieluvaie
1 ] a A = . . = . 9
aIU YU Laﬁﬂu“awiuaﬂa"le (Vestibular nuclei) 4agtusaauninay (Basal ganglia) Taguan
= 1 [ [ d' a a A o .
(Input) IMsaadyaulszamonauoussuiunLINudYSamosoanoud (Ipsilateral
v A <
pons) W TS nauduniuamoesoavoauodiios (Contralateral cerebellar cortex) iag
Y1990 (Output) UMsas ‘”muﬂpmﬂizﬁmmﬂmumw (Dentate) p0n ldanounsuamesea
Ma1id (Contralateral thalamus) UaZI515UFY (Cerebral cortex) H4n1IA151¥0N TaAUTEHIA
g‘; 1 a 3’/ 1= = L

ANOINITOIT UMV IY Laeaauall a.f. 1989 Tnosidu agnme (Petersen et al., 1989)
= FY Y A @ kY 9ya .. . Y ' Y
UMITAUATILTNNEINVUNUINAIUNITIAA (Cognitive functions) YDITUOIUDYI TUDIUDY
[ A ° a a Id o = Y
Mo yanayadin3 e tazlagwiuaum (Generate Verb to Noun) Tagiinisauny
dngnuinaluguesiosihaunenumanaou 1na (Motor zone) taz USRI
= o ya a I a @ ~ = [ A a
MeINUMIFAA (MIAALAzYA) UALAZUTOUAY gAINT 2-27 FINVI (A) ABLTIULAIN

DOAHITIVAGUAIUUI (Right lateral cerebellum) MhauiieyananamIng e Un1san taz

' '
A o Y A [

A I ) =y =l so’ a a =
waswdumsmuu wag (B) UM NNANTUUIU UFAUTIUNMIHUINNYINY
A Y a a A = a A
msma@u”lm (Motor zone) YDIFUDIUDY LASUTNIUNTOUNHAYUTLUAI LAAIUITIUN

mihiinenumsiAnuesdneios (Cognitive cerebellum zone)

MR 2-27 USNUVOITUDUTTIIANVAZ AT M ST UNATo AN AN (Cognitive task)

(Buckner, 2013; Petersen et al., 1989)
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2 Y Ao o Y A oy oaa o ya . A

FIUMIAUNVNIIAYADUINANDIUBINWINNNGINVNIIZAA (Sullivan, 2010) Hazil
MINUNANDIT 08T NI NUTINAVH BT IUVBIAUBITIUNTNVOITUOUNITUS Y
(Prefrontal cortex) 1AsUMIaNTyynIzaMEIULTNUANIMAIE (Thalamus) HAZWUNIS

1 [ 9 g’/ [ = ~ o 9 A A [
dedonalszamannmuanvesanestos lUnsdsusnafmihinen
A ya o =< T Y 9 =1 Y A A Y o Y
m3naeu v uazmajanvesauoumsUsH Fena lanauealosiinininerdesiuniss
AAAI 9 19U M3EL AN IO tazmsiFouiuuulinAnT (Rule-based learning)
(Middleton & Strick, 2001) HAZINIAUNDY “21995 Cerebello-thalamo-cortical loops” 3 LI
Y o 1 Y ] o I = .
aueanee ldauesaiunth iumaida Taailul9asuuumafey (Monosynaptic pathway)
M1lsznouAIe 1) V18N (Output) 2995 “Deep nuclear-thalamic projection” Ao MIAIF YA
Ia 4 v A <
Yszamnnavestiosnnmesaudwad (Purkinje cells) 11§10Tnanunseainmuaea
=3 o o 1 9y . 9
19138 (Ventral tegmental area) UDIN1Q 1N waz ll§aanesdrumin (Forebrain) L@ 2) ¥
(Input) 2995 “Pontine-cerebellar projection” Av M3 ATy IUYsTAMIINANOIAIUNT
[ A Y] 4

lalgawou lmitianglo (Pontine nuclei) taz lildaunsyamadvosauoaiios (Granule cells) (A)

Taglsznouaie9931seamessra1e I N NLAAZ LS NUVDIA NI 08LAL AUDY

(91515 (B) (Wang et al., 2014) 0 IW# 2-28

A

Forebrain ) ™ =
areas o ) - ; Thalamus, VTA

nucleus

L3 A
Climbing fibers l

(instructive signals)

To
deep
nuclei

cerebellum

AN 2-28 29951528 Cerebello-thalamo-cortical loops 3¥HIN9ANBI DN UANDIAIUNIN

(Wang et al., 2014)
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TasAa3ivY 1azAse (Diedrichsen et al., 2019) UNINATUNAN LASUMITLYTIUIU
s ° 1o Yy ad Y A %
waalszennuaziaumsdedgaralseammeluaueaiesiifertes Ao unsyawad
o 4 1 1 1 4
(Granule cells) 1031 4-5 a1unoa® I1liwes(Mossy fibers) itazaaruuazazisuaa lnliwes
1 1 Ja A 4 .. Yo o o
(Parallel febers) tlagWUNLAAZINDIAUILEAR (Purkinje cell) 1850 ﬂumunmﬂizmmmm 175
@ 14 a o { o A a
wudwwsiaaa rwes wazainlaaud lwiwes (Climbing fiber) NHgatuiinnnoudlize

o

- . . \ sa A 2 o O . L o 7
To@aw (Inferior olive) ABNUNDIAUILFAA NIV I1MNYVEN (Inhibitory projection) lguaad
a * o gﬂ a A
AnsIUaatinnd lo (Deep cerebellar nuclei: DCN) FUFAATVIIDUNDSTITOU (Inhibitory
1 [ 1 Aa 1< Id
interneuron) mu‘lmg Taun noad (Golgi) aatan (Stellate) tazUIanNN (Basket) 1Wu993

A
ANTNN 2-29

A B
'\J\St’/n e call Parallel fiber
ellate cel
@ Neocortex _c
\ %
P . Basket
urkinje
cell cell Golgi
Thalamus Cortico-pontine cell
. . fibers 40M Climbing
\ fiber Granule cell
Purkinje =va DCN 5M r
cells|_ ®
15M L.V M N Mossy fiber Y Excitatory
Granule h::rssy Pontine synapse
- nuclei s
o Inferior Cerebellar @ Inhibito

: Synaps
S?.OOOM Olive nuclei Y88

Thalamus Pontine nuclei
Brainstem nuclei Spinal chord

AN 2-29 29951528 Cerebello-thalamo-cortical loops ttaz395meluauesiies

(Diedrichsen et al., 2019)

Y] 4 [
Taaludl a.a. 2011 1Arues azame (Buckner et al., 2011) 1@NmMsAunuIMg
4 ' v d 4 {3 '
wou Toaszraauodtivsuazaneussusy WumsFouToanilu1n59918 Cerebrocerebellar
. . T Aa o ' Y ' ' =2 A ' '
circuits ¥a18 1ATIVIENTNITININIUTINAUTEHINAUDIADIAIU FaiTond1 “Iasaane
115U 50aUA 15F10%U (Cerebral association networks)” 9NHUANFIUARUNDNTHITUA
A o Y a Yy v . @ ] Y A
o leanUUDIaNDIed TAgmNIZUSIUAIUNEY (Posterior cerebellum) N1 TAFIV1EHUIN
UIHITIANTUDITND (Executive control networks) Tﬂﬂmsg%@uTmﬁ’uﬁqumwﬁ’wm
o A s = v a3
AUDUBLITUIY (Prefrontal cortex: PFC) waz Insevieavloan (Default network) FIFAAS IHITIU

1 @ 1 = 9 ya 2 d A A F)
DYWFALIUNTNDIHLTIVAANNUNUINAIUNITIAA FuYUUNUIMNUBNHUDINATU
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A . da 4 4 o A 4 o
mimaﬂu'lm (Non-motor functions) TllﬂiJlﬂfJ'J!ﬂfJ'Jﬂ‘Uﬂ1§Lﬂaﬂuulﬁ'Jllﬁ$ﬂ?i'JNLLINume'JﬂU
manaou 1) (Planning and execution of movement) (Buckner, 2013; Buckner et al., 2011)

A
ANTNN 2-30

P~ P~ 9 A o A o [ a a % J 3 4
NINN 2-30 LLWHV]ETII@\?‘L!@EJ‘1/]‘1/H\°I1HL‘]5E]3JI‘(’NﬂllﬁﬂJ@\?LGBLi‘]JiiJ‘]JﬁL?m!t@ﬁi%%t@“ﬁuﬂﬂi!ﬂﬂ%

(Association cortex) (Buckner, 2013; Buckner et al., 2011)

' '
A o Y A

FI91NNINN 2-30 MUV LAAITUDIAIUNTIHINNIINAUTEH I TUD 1Y
Y 9 ) o Y] a2y o Y Ao ' 9
(MUF1Y) NUAVDAFTUTY (AUV) TAsTauanINITINUUIau09Y 08NN UTINAL
Tn59918 Cerebral association network Nsznouiuae Tasine Iasevie Ingavieniing
1UINI5IANTVDIANDY (Executive control networks) AL AUAAULAAINITIINIUTINNUVDI
9 ~ o 1 % 1 = o dy = 9 d' o
duoativeinusmnulaseineanean (Default network) HONAINY GaLMIAUNDNTIATY
A o ¥ A Y 1 a 1T A A o v A Id
NEINVUHUINUIANDIN0IUADLUTNAUINUNADINNTIY 1gdMIT NI ULAL IR Tl u
=

= . ~ [ = A . 2
UNIAYY (Gradients) nuualu 2 unIReY Ao 1) UNILABU 1 (Gradient 1) 1ag 2) UNTLAYU 2

. = o Y U 1 1 Y = 9 A v [ 3’; a ~ o 9 A
(Gradient 2) FIM IANUIUAE TIUVBITNOIURIUHIINUANA WA UNIUTNIUNITIHHN

Y A ) A

MeIRUMTAau 1M (Motor functions) tazui3 i lunerdumsnaeu 14 (Non-
. ] a ~ o Y A A [ a ~ o 9 A A @ ) 9

motor functions) (FU UTIUNNIUUINNYINUANTRAN ‘]Ji!')mﬂﬂ'lﬁu']ﬂlﬂﬂ')ﬂﬂﬂ'ﬂﬂi]'lslf]N'lu

o a A o Y A a o o . . g 1
REFRNT l,l,ﬁ$‘]J5L'Jﬂ!ﬂﬂTWUWﬂLﬂEI'Jﬂ‘Uﬂ'IﬁJiZlI'JﬁNﬁ’ﬂ'l\‘]ﬁ\?ﬂll (Social processmg) FAINMNNUN

1 a 9 = dl 9 1Y ] = o

Lmﬁgﬂﬁﬂﬂﬂlﬂﬁ'ﬁll’ﬂ\il!i’]ﬂilﬂ’J"IiJLﬂEJ’JsUi’NﬂiJIﬂiﬂsU”IEJﬂW@a‘VI (Default mode network: DMN)
1A59918 Ventral/dorsal attention network 1ag 159919 Fronto-parietal network UDdedD

o P o q ¥ 9
FEISUIN 901NN 2-31 (Guell et al., 2018b, 2018a) Iﬂﬂﬂ'lﬂﬂ'lw 2-31 Vl'lcl,ﬁﬂi'lUWHWﬂ"ll'fN

9 A o 1 9 9 Y 1.4 901 a a ~ o
guosiogluvaznimuuunagou luuaazau (B muuu)”lmm TUINULTAIUIIUNNINIU
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A~ 9 A a A a ~ ) A =
meumimﬁaumumimaeu"lm (Motor task) @UIAAIUTIUNNINUUBDUNTINATOU
Y 13 Y . = = a A o A~ Y
mumm%ﬂmm (Working memory task) FHa9FAIUITIUNNINUNBUNITNATD LAY
Y C4 . . = a A o A A
M3sUszurananiuoIsual (Emotion processing task) FFNWLANUTIUNNINULIDY
mimﬁauﬁ’mmiﬂszmaNamqﬁmu (Language processing task) FuAUAAIUTNUNTINU
A a Y . S a A 9 v W
ANNITNATOUAIUNIY (Language processing task) UAZTUIUTAIUTNIUNUNTHFOIUNUNY
A a P Y o . = ' A
UOUNTNATDUATUNIH LA ATUTIAY (Language/SOCIal overlap) clfﬂmmazmnmmmﬁum
9 Ao @ . 9 1 = A o v
uaﬂ"lummwmmmﬂ (Resting state networks) (B A1HAN) MﬂWiL“IfE]iJTENﬂﬁVINWUﬂ‘U
TA79918619 ) VBIAUBAUBIVTY (Cerebral networks) 1aun FnuaaalasavigneIny
4 ] 3 o
ﬂ”limaﬂu'lﬁﬂ (Somatomotor network) %?mmw“uﬁﬂﬂﬂswwnumammwmmm (Ventral
. 2 A ' 4 3 o . a A
attention network) FVoWEN3 1ATIVIAD T FOALD NN UFY (Dorsal attention network) AT
uana1n39eaNtin (Limbic network) Tasavneavesduniiuazilslsnea (Frontoparietal
= [} = 4 s 1
network) ﬁﬁmﬂ,ullﬂﬂllﬁﬂﬂﬂﬁ\iﬂnﬂﬂﬂE]’mfl (Default Mode network: DMN) &1L A

[ H ] I~4 g’/ { 4
TasaueReInUNITuo Y (Visual network) N1ausn ludunsmaou'lng

Task processing

Wi

B Motor tasks
[ Working memory task

Gradient 1

[C] Emotion processing task
B Social processing task
B Language processing task
[l Language / Social overlap

1 [ 1
Gradient 2

Resting-state networks

[l Somatomotor network
[ Ventral Attention network
[l Dorsal Attention network

7
\@

Limbic network
\/_— O
Vl\f:];?\ Frontoparietal network
//""’ ”";')‘(\ [l Default Mode network
e X [l Visual network
= a o 1 2
Atlas Gradient 2

AN 2-31 UNUNUATIABUVDIENDINBY (Cerebellar gradient map) (Guell et al., 2018b, 2018a)



65

d" A . Y = Av A o Y A
WBNINH Ad azANe (King et al., 2019) JaumMsAnEIIeNeN UM NVRIaNDY
¥ ¥ Y g v A ¥ ya o
oo Taglduuunadouluduais q naludumsnaou lnd uazdrumsina S1uau 26
HUUNATOUNTANUUANAINY 1Az TaIaM I uYeIauodtlios WUMNUSNUaUDIAY

1 Y = 9 A A U ( ' [ Aa
arumeluauesiselivinnnsanu luvae NNYUAIDYNNUUUNATDUNUANHUS

UANANAY §ATNT 2-32

Verb generation Action observation Theory of mind Visual search

Object 2-back

Animated movie Landscape movie Finger simple Spatial imagery

.

Biological motion Mental rotation Spatial map

Arbitrary unit

Motor planning
1 Left-hand presses

Interference resolution

Motor planning

2 Right-hand presses

Divided attention

Divided attention

4 Action observation
Motor planning

Visual working memory
3 Saccades
Visual letter recognition

Active maintenance

5 Divided attention
Mental arithmetic

Active maintenance

6 Divided attention
Verbal fluency

7 Narrative

Visual letter re
10 Autobiogra

Interferencs

A A B Aa o Y A Y ya
NINN 2-32 LLWHTIﬁiJENUE]EJGlu‘*Uﬂ!%‘VIiJﬂ'li“l/l'lll‘]J‘]J“Vlﬂﬁf]‘]Jﬂ']'Hﬂ'liLﬂﬁﬂuulﬁ") HagaIUNIIgna

@

(Motor and cognitive tasks) NUANHULUANANY (King et al., 2019)



66

~ 9 o = =R A A 2 °
T@ﬂ%’]ﬂﬂ’w\l‘ﬂ 2-32 AMUHUU ANLATHA-DN ALV AN LUaAINITINNYUUDINTITNINIUUDY

Y a =

Uinaaued luvaznuuunagey diudinku-aadiuaainsanadveamsianluvasi
o dy 5 =2 = o . ' a Y
MUUUNATOU UBNINY UNSANEUNEINUTaT5A (Lesions) 1A UTIUUDIANDINOY
[ a 1 { 1 a3
1 se8lsalunSnadiuninuesauoaios (Anterior lobe) Nisen a1 uily “ausariosdiu
o 9 A . o Y a = o .
mssugmaau"lm (Sensorimotor cerebellum)” mlAnannz@emsmvuaszey (Dysmetria)
a A a A g‘/ Y v
inasmsnuanuAaanaialumanaou Ivsuuailavazansaeandeaiuved
mM3Aaeu 113 (Cerebellar motor syndrome: CMS) tagwuNsos 15aluyTNUaIUTaIv0
H ] = 4
Au0Ti08 (Posterior lobe) Nison laiuilu “aneosiosaiunisiaauaze1sual (Cognitive-
o a a 4
emotional cerebellum)” Tlﬂvsi}mﬂmwﬂ”l'il%ﬂﬁhﬂﬁ‘ﬂNﬂﬂiJﬂﬂ 1az915uM (Cerebellar
cognitive affective/Schmahmann syndrome: CCAS)(Schmahmann & Sherman, 1998;
Schmahmann, 2019; Schmahmann et al., 2019) HAZNUNANNEBHBUDIAND I DY
UszneudleransznuaeauaNIamumMssan 4 Uszan laun 1) aAnuansadiunim
: o o o oX . .
(#959WA28M5 53189 (Speech perception) M5AMANNYUL Y (Lexical retrieval) 11z
o o w C4 . ..
anualdau 2) miFsmmﬂ‘umqmimuamm (Temporal ordering and timing) 3)
9
[ o U 1 Aana o Y4
msiseuiuuy ligausa (Implicit learning) 1azANNT 1Az 4) ANUAIIIIATEUDUTATUNUS
. . . . ~ J
(Visuospatial attention) (Noroozian, 2014) tiaz 113 a.¢. 2019 vhu Tetaina uazame (Van

Overwalle et al., 2019) WuNF 218N TT08 15U IUANDINDY (Cerebellar patients) 1)

ANVUNNIB TUMIMUUUNAdoUF8I3UN 1N (Picture sequencing task) TagLUINATDL

' '
v A a

[ 1 I { { . . @ 1
GNﬂﬁT’JLﬂMLLUUﬂﬂﬁ@UﬁLﬁ&’JﬂULSE’JQiW’JﬂJ@QﬂﬂM%@ﬁNﬂ (False belief stories) LUaZHINUI
[ FA [ 1 = 1 a = a o = 9 [ gx = Y
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disabilities)
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UTNUANDIAINGTI IANALA “Brain oxygen extraction fraction (OEF)” NAMsANMITATIU
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>

aMPFC
MPFC

TempP
'I Dorsal Medial

LTC Prefrontal
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. . . o s 3 < .
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WOANTINNFUGOU 19U WOANTIUNNFIAY oz w1 TagNilszaumsalazdinadne
MINANIzIUYszamImAURaNNAINBUY0YANE HazdIdINane 1ATId3 9TTUUANDY
(Brain architecture) @133 1A% 1UdN03 (Biochemistry) ttazmM3gaviguaunsaundlugiaa

A9Na17 (Sensitive period plasticity) 90107 2-35 TABIINNIN 2-35 AIUAN (A) HAAINIIIAA
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A a o 1 .. . =
uenweulruninaaInlsaunsallueia Sensitive period (B) iand mygayastjulssam
U la3N (Dendritic spines) MAAINMIATLUIUMIMIADEUADN (Selective elimination) &4
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\ / experience

AMA 2-35 na lnm/asu Tnseai19anod (Brain architecture) M8 1d Sensitive period

plasticity (Knudsen, 2004)
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71

v 9 Y o do Y 9 = A
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(Cerebro-cerebellar connections) @,m‘wﬁ 2-36 (Van Overwalle & Marién, 2016) FI910NIN 2-36

NN 2-36 MIoN T893 INNAVDIT08aIUNAA rTPJ, mOPF, t1azdmPFC (Van Overwalle &
Marién, 2016)
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Y o w A A Yy R A 9 o ] Y] o
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Y
4 1
2019) uenanil taanu uazvu Tetwes11a (Heleven & Van Overwalle, 2018) lana1aagil
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a A~ o
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expected action sequences) Ao USnaavalosauie (Posterior cerebellum) FINIAY
9 9 o Y o A A ) @ [ A
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SUMETUTUNARDN (Bodily interactions with the environment) NIDFINNIZUUN
UsznoudIeaIuaIUNaN Ao 3 UUMITUSTINT (Sensorimotor system) NMITUS LA

@ . A Y1 A A o VoA ' A 9
I0UA1 (Env1ronment) 1/]ﬂﬁ’l')llﬂ'ﬁ']ﬂﬂ'ﬁ']ﬂlf']f@lliﬂﬂﬂui31’731@%@1% TNHNNY LS TULINADU

o . . a o 1 I a A Yy s K
50UA7 (Mind, Body, and Environment) ttiaaaasnaiiunuinanuaas 1imiung

D.

o

v v < I 1 v o
aNudguNUINYuvaunasenesE UL (Causal relations) ﬁ@ ANVANUNUTUDITEUU

q

v Yo o ya & Y 1 Ya " @ da! [
Useammssusaans "lﬂflﬂig‘ﬂ‘ﬂﬂ"ligﬂﬂ G]NLlﬁﬂﬂiﬁlﬁu’ﬂﬂﬁgﬂﬂ@jﬂﬂﬂ@]’JGUHﬁ]”lﬂi"l\iﬂ”lfl

u

Y
a X

(Adams, 2010) 910N B3] Embodied cognition 1Na1211ANua W50 1UMs5ARTUES (Higher

U

H Y ' %) '
cognitive abilities)l,ﬂﬂﬁ]mmiI,l,t’f@ﬁ’é]ﬂﬂﬁlﬂﬂgﬁuﬂﬂﬁcm 91 (Reenactment) 3EHINITSUU
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=
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JJHEET(Happé et al.,, 2017; Saxe et al., 2009; Spreng & Andrews-Hanna, 2015; Wellman, 2018)
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wonani Al lunausualvesyanadu dalin1unetoanunMEITN (Morality) 12

anuinoniulagou (Empathy) (Bernhardt & Singer, 2012; Decety et al., 2011; Decety &

Cowell, 2014; Fadda et al., 2016; Li et al., 2014; Marsh, 2018; Paal & Bereczkei, 2007; Singer &

[

: I { o ) Y
Lamm, 2009; Young et al., 2007; Zaki & Ochsner, 2012) éfmmﬂusmjjmﬁm ﬂJUﬁW‘I/iS‘UiJlgBE]’
Tumsadrennuduiuintinann (Qualitied relationship) 3¢ 119U nazazvi Iiuyw il
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(Caramazza et al., 2014; Caspers et al., 2010; Cattaneo & Rizzolatti, 2009; Cook et al., 2014;
Frith & Frith, 2006; Gallese et al., 2011; Iacoboni, 2008; Iacoboni et al., 2005; Oberman et al.,

2007; G Rizzolatti & Fabbri-Destro, 2009; Giacomo Rizzolatti et al., 1996; Giacomo Rizzolatti &

v

Craighero, 2004; Giacomo Rizzolatti & Fogassi, 2014; Santiesteban et al., 2012) i L‘]J‘le'i

A ~ . . 1 Y a a dy [ .
naou 1MIN19TIN N (Biological movements) Iﬂﬂﬂ’éﬂﬁlﬂﬂWﬂﬁﬂﬁMﬂﬂﬁﬁﬂM (Prosocial
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= o

(Keysers & Gazzola, 2006; Singer & Klimecki, 2014; Singer & Lamm, 2009) a1y 1
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dny lunszuiunmsmedaa uaznszuaumsiaan1edeny (Buckner, 2013; Gordon, 2007;
Guell et al., 2018b; Heleven et al., 2019; Heleven & Van Overwalle, 2018; King et al., 2019;
Klein et al., 2016; Noroozian, 2014; Rapoport et al., 2000; Schmahmann, 1991, 2019;
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Gluﬁmmim‘fmmuﬂﬂa%u (Dodell-Feder et al., 2014; Li et al., 2014; Saxe, 2009; Saxe &

Kanwisher, 2003; Saxe, 2010: Scholz et al., 2009) U5¢nouiuF 1 souan T us 9 NaNod
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a 1 A qy @ 9
1.1 WNIZUIUMININTATA 9 (Mental Processes) fioglaniswmunnudily
t4 4 @ '
Tunausuaivesyanadu 5 52U (Malle, 2008; Malle, 2020) lain

Y o =2 YR a
1.1.1 NIZUIUNMINITISYANTEN ﬂ'liigﬁﬂulﬂﬂﬂlfﬂ']‘ﬂﬂ']ﬂ tazmsUseiiuna

AAUITUL
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A Y 3 a ] 9 4 A o
1.2 e ldaninamsnannanuiinlaluaausuaivosyanaduauszauYo
( .
ANt s luausuelvesynadu (Theory of Mind scale) (Wellman et al., 2001; Wellman &
o [ <3 ] o w glz
Liu, 2004; Wellman, 2018) Tagd 5 uifnoyuiasgaunsowaniauaauiuvesnuaily
4 4 a { 1 1Y [
luamsualvesyanadu Mnan1zneIalanuana 19y (Different Mental states) 5 5261
Y 1 ~ 9 Y
Taun mstianuinlanazaseniinn
= Y d' 1 LY
1.2.1 YAnalAUABINIINUANAIAY
~ A4 4.
1.2.2 4AAANANUFDNUANAIIAY
= 9y = 9 Vo
1.2.3 yanalanuamnsalumsiiidaanuinuanaiany
a2 A Aa a 9
1.2.4 1aAalinNureNAnINA1N95 3 14
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1.2.5 yanaliorsusigeuiu Auananaine1sualiuaasoonu 1
2. MIsNAsEUUlszamnszania (Mirror neuron system)
TaemsiamMsauYedszUVlszamnszanal Tagnsrinszanasion
° < . . . . A q 9o < A
NIINIEMUBIUANBYUID (Interaction reflecting with mirror) Lwa”lwmmmwumsmaau"lmiu

NO3OIUNVDIAWDYIUTZHINMITNINTTU MURANMITWNAITZUULSZaNNTZanNT 5
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uaou laun

2

) Y Y
2.1 Midunayanadueganila aaly (Blakemore & Decety, 2001; Caspers et al.,
2010; Dapretto et al., 2006; Jelsone-Swain et al., 2015)
2.2 msaamﬁﬂmmuuﬂﬂaﬁu (Caspers et al., 2010; Dapretto et al., 2006)
Y
2.3 MIAUNAA 10908199919 (Ertelt et al., 2007)
2.4 MILenLzMINaou IMIUeIAUDY AUUDIYAAADU (Jardri et al., 2011)
L g}/ =) d‘ 1 Y
2.5 MIFUGIMIaonaeuLUY M3naou lMInazmsuaadeanyoInued lild
MilounUVeIYARADY (Brass ct al., 2009)
3. MINAUANDITI08 (Cerebellum)
~ A v A Y o
Muenvnazliunumaumsaiugumsiaaou 1 (Motor control) 1828351
A 9 (% ya [ =2 o 9
MeIMoINUMIFAANINETIAY (Badura et al., 2018) 591 Tdeaws lFOm nszuIumMIne
4 = Y FA o
915081 AN 1Y (Guell et al., 20182) lagmsHANALINS IF519n18 A8 3 HANATS

3.1 guudagumsAndwiod s linafa (Training for the unexpected)
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1 1 A 9 9 7 ! 2 . .
AUMSIEY (Play) INDAUMILALE3 198D IUNT8IN 11AIAAA (the unexpected situation)
[ 1 P Y] 1 4 1
Tagmsshawesliegluassanumssingaunusgninmanaon luinaiuau1d (well-
4 4 W 9 3
controlled movement) UlaE N9 ma@u”lmwmuqullu”lﬂ (Uncontrolled movement) ¢4
UsgneudlongAnssungaiiauiNogonun (Self-handicapping behavior) (Spinka et al., 2001)
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Y = a9 = . . A A
2016) Taun 1) UMIUAAIDDNNNANUIALLAYN (Facial and vocal expression) A WLFES
o ~ = 9 = 2 Y ' o
{1512 (Laughter) HaziMILaadoonn N drinesosgutas luviuuumy 9 (Smiling and
1 1 ] [ { g
playful expression) 5¥H319MTIAY 2) HAuIN@EY > 2 au 3) auidea/Sou nseaunily
Y v 1 v
AR5y (Defender) %ﬁwqmﬂiquﬂuuﬁaﬂamﬁ (self-handicapping behavior) HazAUN
{ g ] ' 4 )
lauSeu nseauilurhe Toud (Attacker) 92 T lussgegaiow1ruzihonsaiu (Not use
. = Y 1 I ] [ . . [
maximum strength) 4) Im3suazaany uavziiluliled1alaiguise (non-violent touching) t1az I
THusegege 5) Imalasuunumeadunuliin (Reversal of roles) 21195z 19re Taud
Y [
(Attacker) 112951 (Defender) 11AZ 6) HAIIINILMTIAU VTOYAIWAULAZININTTHOE DU
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3.3 M3azaudd IneuuuInaiva (Thai cultural Rough-and-Tumble play) NiriuNg
9 v & o Yo A A ° ' A
dm5uAneen1a (Preschoolers) Tnagiselinnuaulanezihmsaziauves Inefmmnzauy
o) [ I o Y 9 o 4 1
dmsudneyuia uazausalsugUnuuldnvdnmsalvesmsaunuy Inara (Rough-
9 o Y o a 4 [ ) Y 1
and-Tumble play) ttaz§ave I@Mmsinzdmsaziaud 9@y Tagutianninunuiniay
9
o v o [ 4
$11U09 { 19uA (Attacker) §R35Y (Defender) faaunansal (Observer) taziilniloa
1 I a % o ] 1
(Guardian) vzenansoud 1dithu 6 guluun 7 fenssy Fadiveldlsumsaziauveslnenis
a Y 24’ A 9 o o o Y dy A Y
nnssuldnienihaulanazdoandssnuanumsaiginldnniu vavive lvog
o ] v I 1
molananmsaunuyInava (Rough-and-Tumble play) MRNZ @UAUIANOYLIANINTU
: Id a a a
FeamnsoagiilunseunuiAadimguiues Isunsuasuaduanunlaly

A 3 .
naususivesynnaduluAneyIa AIN N 2-42
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Theory of mind (ToM)

MINMUUI ToM

N3 ﬁmu']ﬂi SUIUNITN 'N%Gﬂﬁ] (Mental processes) (Malle, 2008; Malle, 2020)

A k) 1
LWﬂﬂTJllﬂﬁ ToM scale (Wellman et al., 2001; Wellman & Liu, 2004; Wellman, 2018)

+

MINMNszUVYsTINNIZaNI (Mirror neuron system: MNS)

Theory of mind

k4 1
MIADNAGULUL-NMIFUIINTADNAIULVL, 910 l)ﬂﬁﬁﬁlﬂﬂ‘]_qlﬂﬂaﬁu > z)miaamﬁﬂmmw

1 Y
3) MITAUNAAUDI > 4) ﬂWiLLﬂﬂLL&%ﬁNL@Q-Hﬂﬂﬁ’Su >5) MITVIIMIANASULDY

+

MSNUUIaNDITI08 (Cerebellum)

a
HAUYND Y Training for the Unexpected (Spinka et al., 2001) LiQE

11518U11 TNAINA (Rough-and Tumble Play) (Smith, 2016)

AN 2-42 ATDUUUIAAFING BT (Conceptual framework)

“Jaseglszan ToM”
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(Theory of mind (ToM) development training program

for preschoolers)
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1H9INad Goodbye Song

Clap your hands

Spin around

Jump up high

Ok!

Clap your hands

Sit down

Stand up

1,2,3,4

Goodbye, goodbye, see you again

Goodbye, goodbye, see you my friends

Goodbye, goodbye, I had fun today

I had fun today

Stomp your feet

Shake your body

Stand still

Ok!

Stomp your feet

Turn left

Turn right
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1,2,3,4

Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today

I had fun today, I had fun today

I had fun today
Goodbye!
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1Ho1Nad Good Morning
Good morning, good morning, good morning
Good morning, good morning, good morning
Good morning, good morning, good morning
Good morning, good morning, good morning
Clap your hands, clap, clap, clap
Stomp your feet, stomp, stomp, stomp
Spin around, spin, spin, spin
Good morning, good morning, good morning
Good morning, good morning, good morning
Good morning, good morning, good morning
Good morning, good morning, good morning
Wash your hands, wash, wash, wash
Shake your hands, shake, shake, shake
Brush your teeth, brush, brush, brush
Good morning!
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nﬁmwm Goodbye Song

Clap your hands

Spin around

Jump up high

Ok!

Clap your hands

Sit down

Stand up

1,2,3,4

Goodbye, goodbye, see you again

Goodbye, goodbye, see you my friends

Goodbye, goodbye, I had fun today

I had fun today

Stomp your feet

Shake your body

Stand still

Ok!

Stomp your feet

Turn left

Turn right

1,2,3,4

Goodbye, goodbye, see you again

Goodbye, goodbye, see you my friends

Goodbye, goodbye, I had fun today

I had fun today, I had fun today
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I had fun today
Goodbye!
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Hello, hello, how are you today?
Hello, hello, how are you today?
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Hello, hello, how are you today?
Hello, hello, how are you today?
I'm happy, I'm great, I'm happy to see you!
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Clap your hands

Spin around
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Jump up high

Ok!

Clap your hands

Sit down

Stand up

1,2,3,4

Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today
I had fun today

Stomp your feet

Shake your body

Stand still

Ok!

Stomp your feet

Turn left

Turn right

1,2,3,4

Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today

I had fun today, I had fun today

I had fun today
Goodbye!
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Hello, hello, how are you today?

Hello, hello, how are you today?

Let's sing our ABCs. A,B,C,D,E,F,G!

Let's count or 123s.1,2,3.,4,5 jump! 6,7,8,9,10 jump!

Let's clap, you and me!

Hello, hello, how are you today?

Hello, hello, how are you today?

I'm happy, I'm great, I'm happy to see you!
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Clap your hands
Spin around
Jump up high
Ok!
Clap your hands
Sit down
Stand up
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Goodbye, goodbye, see you again
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Goodbye, goodbye, see you my friends

Goodbye, goodbye, I had fun today

I had fun today

Stomp your feet

Shake your body

Stand still

Ok!

Stomp your feet

Turn left

Turn right

1,2,3,4

Goodbye, goodbye, see you again

Goodbye, goodbye, see you my friends

Goodbye, goodbye, I had fun today

I had fun today, I had fun today

I had fun today, Goodbye!
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Here we go
1,2,3, Step forward
1,2,3, Step back
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6,7,8,9,10
Here we go 1,2,3,4,5,6,7,8,9,10
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(HoINag Goodbye Song
Clap your hands
Spin around
Jump up high
Ok!
Clap your hands
Sit down
Stand up
1,234
Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today
I had fun today
Stomp your feet

Shake your body
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Stand still
Ok!
Stomp your feet
Turn left
Turn right
1,2,3,4
Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today
I had fun today, I had fun today
I had fun today
Goodbye!
Fulszifivma
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1,2,3,4,5, jump!
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Here we go
1,2,3, Step forward
1,2,3, Step back
1,2,3, Spin around
1,2,3,4,5, jump!
6.7, 8,9, 10, jump!
1,2,3,4,5 jump!
6,7,8,9,10
Here we go
1,2,3,4,5,6,7,8,9,10

1 2 1< ' <] ' Y @
ﬂ@ulﬁNlﬂuﬂgiﬁlﬂﬂﬂﬂTWLL'g'J"]f'JfJLﬂﬂiJHﬂulﬂuﬁlﬂﬂﬂu UASUAANINTINT N 61

F
Y ¥ o

v &
LAINADINNULAN I

[

<3 It ° o 1 Y '
1. 190 9 Tunniim \1'1/]1'1/]1'1/]1\‘]®$115ﬂu0§

<3 g I ' @ ]
2. 180 9 Tuamiiimhaniuedielsnuthe @anugy lutianugy Inss nieanle)



200

o )

<3 g o o 1Y) [ 1 4 1 A 1
3190 9 Tunwiiddeihes lsued iinFeuennauunuaululunmiids Seen@uswisuau
v Y
J9)en linSoudu

A 1 a a [ 9 Jy a3 9 ] 1 I

1. Fuaulasagesunenanmvounuuogyse Uit lanlanionveoraainsuuamiy
(3 1 Y A (=} o Yo A 1 A < I % 1 a [~
aegaliineug minluliovamadns Iaaaen Tasmsquidenanuuiudiednasa Tasutaiu
3¢he Ao

fhefintia (ngw) wiawiluauiald fdesneuefvestheaue sl laathons ey dad
unnnidudTaud (Attacker) tag luvaiz@orduniunumiludludifo sy (Defender) Taviidos

Y A Y [ [

ﬂfz]853’iﬂjﬁlﬁﬂu%ﬂP'\hElﬂ$LE)1NW]"U”I\1W€1\WI’JL®Q1’7§E]EN AIUAUNG: Vlullﬂﬁﬂﬁﬂﬂ%ﬁﬂﬂuﬂiﬂllf] HaZIT

o N qgyzd X A A A g Yo
%\‘]1’7'33ﬂ]iﬂﬁﬂu@iﬂli’)ﬂluLiJ’E)LW’E)u’NL“U'IUhJGlﬂﬁﬂH

=R A

fhefiaes (NQ) wauduauiala idesneueivesthoaueslyldaathensadny Fad
I3 v 3 ) {
unnilugTaud (Attacker) naz Invazi@ernunivnumduilugdifoiy (Defender) Tashidoa
o 1 A = J Y A Y @ Ao oyl v ] o A 1
AD8IL I UNBUDNFEIZIOAAY 191 1091 081 druaunda i Idedearenuilsuiie tazisa
o 4 qgyad X A A A g Yo
sarazmslsuiie s uiiameuiadn 1 Indiuy
v d‘ 1 1 I ~ Y s 1 [ A (Y A g’/ 1 2 A
Fhadiaa (ngu) sziawmilua Adesassliaiusaunumsielanuveunounsaesdhe a3l
I o 4
mnnvm]mj’ammmim (Observer)
o [ dyl A & J ~ A F) [ qy/ Y
dwisunutidhehvilaezfheigesainsanlasuunimlaaasanal asiunnaudesnos
[ [y 4 $ a 3 Y ] [ 1 1 [} 1
szliuazdesnvsdunadoiumssininavusoudlegaaoananieuiumsiaIuswiumsan

2 A & 1 A A A g9 = o A J 9 ' A J
2. netheinilaazdhenaos ﬂxﬂammam”lﬂwauwamhsmwm ﬂaungﬂmsmq

9 o ¥ = = v 2 A A 1l ) ' A A o 9 S o
VIYUINTHINAULDN LmﬂmlmxmEnﬂuﬂﬂﬁ)mwum@umﬁlmwm NOUNITHNUWDUUTIRININAIID

A

[ 1 1 o 4 I
uams leiAnauion doelildusegagalumsd uag i Idivewiv)
< A0’ Yy o P " o 4 qyd 2 A A A g
3. wnauauilua deeenulsule uazisawarnizmslsuie GBI
[ A A < a
111nd% Taen339301MI N 9LIAVUNILALUIRM
' o 9 ' [ 9y A 1
4. vindhe TnuhdmauszgniSund nazdeuse
A A VY A v ow YA 9 A a A To g A ]
5. Wooul¥ianasduld denasusen uazdeuasuiianiamsielanuiuiwudy
IR

6. @uaaVUNUINAU 131 (Reversal of role) IUATUFIUAU 7 U1



201

1A .. . Y=g A o '
¥IININTIN (Activity-session) — (U1 ! JANHNDURUUY 9 lag

v =

o s 7 7 A = b2 =
1. 'ﬂg‘uuﬁuﬂﬂTWLLE’I35’Jﬂ‘ﬂﬁuLLTCT@NL‘Viﬁ]f‘ﬂﬁmlm%14'ﬂﬂm/l3Jﬂ1§!Lﬁﬂ\i@@ﬂﬂ\i@ﬁhﬂ!ﬂ’ﬂwgﬁﬂ
9

v v
PYNYALIU (Explicitly emotional expression) Glﬁ}‘uﬂf%ﬂu% AT90 1 W FINNIHUATIUIU 10 DIN

S o

(MNIHA 62, 63, 64, 65, 66, 67, 63, 69, 610, 611) AZIANAY 31U 2 AAL QANAITHA 612, 613)

1]
v A [

' T ] v
2. vaanninEeugnminileasy 10 H agomninGeun werinGeuaslagniw
Y L= a 1

o Lz @ Y o a I JE A
Lﬁﬁﬂﬂ'lﬁﬂ!ul,!,ﬁﬂ Nk ﬂuﬂﬂ'JWﬂ]WHLﬂuﬂWWLﬁﬂﬂWim@gllﬁ uaza1uﬂﬁﬂmﬂuﬂu1uﬂ1wu ‘nag“lu

Y
v A

A Y= 1 = 1= A v A o 1
FOIUMIAUU UNITOUIEIADN p14ls @l lliJllﬂ’J”liJZj‘ll Tn35 50 anle) uaziinGeuszviedsls

go

v
A v A !

3. ndwnminiouaounaweidnednals agowniniseuden udninGeuaaanly

o v o

z:y 1 z:yalce 1 = (=} A 1
Al fawhes lsed azaulunmiiianedls @l lulianuge Tnss wse anle) uazagoiwm

o v A =K YR g‘/
‘1/n”luumiaumiﬁmmuuu

U

o ]

Yo A ) o Ag A S 92
4. ﬂgﬂ’]ilsh’i‘Llﬂljﬂu@@ﬂiﬂﬂjﬂnﬂﬂu Llazlﬂaﬂﬂﬂﬁ'] iyﬂlﬂua@ﬂ@%ﬂﬁﬂ?’]ugﬁﬂm@\?ﬂuqu

Yo a ) I {
ﬂ']WiWUﬂLijUL"U’]Gli] NUFUUIUATUNNNTN

S¢e

vyl

=) =<

Y o 7 Aa = i V=R
ﬂ3615311!11’71!ﬂ!ﬁEluWﬂﬂEJf]Qﬂ”I‘WLLﬁﬂ\iL‘I’ii{]ﬂ”liiLlLmzuﬂﬂﬁ1/]3Jﬂ1illﬁﬂﬂ’é)f]ﬂﬂ\1ﬁ)”lﬁllﬂ!ﬂ’J”IiJgﬁﬂ

U a

A @ 4

' Y Ao A S o ° a 1w A = ¥ A
DENTARUNUNITIUHUTIUIY 10 MW LazIANAUIIUIU 2 Al HAZDINNUNTIUNNNNZTNN
A A ' A ] o A < S A woa Jd A v W A
MUDU NIBDUANANIINNOU IBU UNITYUWHNSLUDUNTIUNDINTWHANITUIASINUNTINDU
= Y= A A o A A 1 A Iy A Yy [
UNLTIUDIIANNITN NDIVUHNDUNVINDU ﬂi@@1ﬂll¢lﬂ@ﬂ\ﬁnﬂﬂu@uﬂqﬂ LW§1$LW9uVlﬂLiUuLLa$Lﬁu
~ [l A o YR a 3y Y = Y a A 1
Vlvllll,ﬂll@‘IJﬂ‘ULiW Ll,a$ﬂ3111§ﬁﬂ€l|@\1l§1@'l’ﬂ’ﬂ$WﬂﬂVlﬂ LRASUNTIUNDIADIAALIDIAN €] a8 9 LUY
& Y
LRASaNDTUIND U €] A8
ya3 o I = a 0 o w 9y [
ﬂgiﬁl@ﬂ%ﬂlm’nﬂuﬂﬁﬁ’)ﬁﬂﬁﬂ Wamag Goodbye song HAEUIDBNNIAINTYAIINIAN
AVLUBDINGAN LW’ﬂ‘]Jﬂﬂ%ﬂ'iﬁJﬂi\Wl 6
1HeINAY Goodbye Song
Clap your hands
Spin around
Jump up high
Ok!
Clap your hands

Sit down

Stand up



202

1,234

Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today

I had fun today

Stomp your feet

Shake your body

Stand still

Ok!

Stomp your feet

Turn left

Turn right

1,2,3,4

Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today

I had fun today, I had fun today

I had fun today
Goodbye!
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9 [
2. 1 @N@nIYYALNIS
g 4 o [ 3 Aa 1 v Aa o A
3. EWIﬂLﬂf?Jigﬂﬂ1’J’s”fﬂ’ii‘]ﬂ,ﬂﬂ“l/liJ’d’Jui’JiJﬂ‘]Jﬂi]ﬂiill HazABUAININNAIDTY
4. mijuandu
G}
5. UNKIA
A = ) [ <
6. ATDITYILATINAIA TN TULADN
7. NITINNTVUIN 300x120 17.FU.

v v K A

k) ) =1
8. NABIFIHMTUIUNNIA 1D
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nANIY 25-30 1A
\ \ =) . A‘, \
%290OUNINTIN (Pre-session) - INNVDHBINADU 1A 11131
g J I H 1 1
invedowaou 18 luuihunyTnamanuylne Mlszneudediauassdhe fo f1aud uay
Y o = [ ds! A = <
Aoy Fegnintuivensgannuanleveudn
Aad o )
B UHUMS
] ' Y 1 1 = . . . ! !
sty 2 929 T 1) %1999 NAU 1D (Attention drawing session) LL8% 2) ¥INAU (Play
i I = o o A A ya3 o I = N A ¥
session) 111UA1 3 wag 7 1 MudA Sunnmsnagldiansanoatluasannay Wamawuie 14
<3 [} [ o o (D] ] 1
ANNEIUTIN 100AMSINEAINIAIE 9 IUATY 3 WIN HAZFIUAY
2 { 3 o 3 X 3 '
Tagisuanmsnag mandaunailunseenay waglidnidenitesnieazidumas
' . Y a Ad A
oz 15 (52190 Good Morning song / Hello song abc / Let’s Count 1 to 10) umﬂggﬂmwmmﬂﬂmﬂ
) o w FY [ dy A Yy A J =1
Haz11eenMaINEAI8NIA1e 9 muiomad e IanTaIus v sz 3 Wi
1 A PR Y < 1 kY o o
nouEunuAg TRIANgM MU IT IR NUIAUINUA BN LazIdAIN NS HA 71
Y 3’, ) o < 1
udaamauiuAn
g a g [ L4
1. Tunmitaeozls Dsamadiudalatha (i uiensen)

v A a

Y
2. URGIUBIANUNADUNITU  NUNY
= 1 dy 1 9 1 A 1 dy 1 Y 9
3. Mnideussn@unuvesamasuld luy S1eenausuisuaunuvedoasy 1d iy liniow
i
a a & ' 9 g 9 o ]

1. agetuenanveunuvegemaola vy Idanlandouveoraadnsuuamily
o [l Sld' 12 Y Yo A 1 A < I % L a 1 &
aedalimeug minluliovaadns Inaaaen Tasmsquidendnuuiludiodisasa Tasuiuily
3 e fie

\ d' d! = 1 I dy 1 ~ A 1 dy 1 2 A

Fhefivitis (aufed) wauiluauvededon Nuzi@onNazvodomaongn b adl

3 o 1 4 4 ] '
unnilugToud (Attacker) Tasrzdosihmaafsuziou nazdunouiawiuwasulieonain
uoa IR amshmaadsuzion tazmsduion Ao lildusegegalumsfanazag uag T

4 3
LRTRINEET))
Y Vg ' % 3 o 1

thefiges (ngw) sziawiuwasu Fsliunumidugifosiu (Defender) NADIRBHINZIDN
A ) v g ~ & ) YA A g e ' = v
ouaniluueleniseaniia Tagazas liuldimeunawiuaudemasuinaisonainuad Ia

1 A 4 { [~ [ 4 4
usloriveulduslumsdsinniuidanindy dessentaseliiioudseanainund e ldiny

gutiuso 1'18)
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' d' v U | 9 A a1 ' [ zg ' A =2~
thl‘l’liﬂﬂ»l (ﬂq&l) ﬁmamﬂuﬁvnmu NABYUTAIUIINNUVDYDIUADUVDIUNWDU HFINUNUIN

& Yo 7 Ay A Y A 7 A o ¥ vd
HJ‘L!Q UNANITU (Observer) ‘Vl@]@Qﬂﬂﬂﬂi’]JiJE]LLﬁ%ifJ\1L‘V‘Iﬁ\1L%Eﬁu’\l@HLL@%ﬂ')UﬂNﬁNW’J%ﬂWiiENGL‘HLTJ
45! zi tﬁ a 2R o tﬁ Y a 1 1 9 J
VUIUBINDUUNIIANDU LW@iﬁLﬂﬂﬂ'ﬂMﬁHﬂﬁu1ui$1’i31\‘1fﬂﬁlﬁu Tﬂfﬁ]gi@\i'ﬂ

[ ] z!' dy (2]
“gaougnlng q nouduly vedeo 14 luudy”
A g Vg ' = A A Y
2. Womnauawiuwaen aulnugnasaulonganne uiveu Avseeniinuna |y
<3 A I j’ 1 Y =< A A I 1 Y Y A =
3. @nauNuiuauvedoudou avsaunauailuasulingannual 1vvua uazilions
A 1
HUADDIIULNY
4. auaduunumou l1un (Reversal of role) aUATUFIUAY 7 U

\ a . . . ' Y= t:ql’
¥IININTIN (Activity-session) — (U1 ! HIRVSIADUVVUUS

@

o an 4 4 A =® 4 Y= 1
1. ﬂgu'llﬁu@?ﬂﬂﬁullﬁﬂﬁLYW!ﬂ'lﬁil!LLﬁguﬂﬂﬂ‘ﬂllfﬂillﬁ@\?ﬁ]@ﬂﬂ\?E]'liﬂJmﬂ'J'liJgﬁﬂ@ﬂN
@ .. . . 2 a 2 A Z o a A v @
WAL (Explicitly emotional expression) A3NQL 1 A9l FIUNWUAIUIU 7 AaY @ﬂ%ﬁuiﬂﬁ 72,73,

A = a1 9 . . . Yo A
74,75, 76,77, 78) UAZMWNLUFTAIIDTUUNYDUTU (Hiddenly emotional expression) 1ﬂuﬂliﬂuﬂ

v 9
v

9
AT9aT 1 MW FINRIMUATIUIU 5 MW (PINTHE 79, 710, 711, 712, 713)

o

@ Ao a A A A & a = v A 1 A v A
2. UAINNUNLTYUAIANAU HIDMNUNUUIATU 10 IUIN AFDIVUNITYUIN INOUNLTYU

4
= a

g X Y o ! 2z @ v A ' JE gUs
@QiﬂﬂﬂWWlﬂﬂﬂWimullﬁ? uﬂ!,'iEluﬂﬂ')']ﬂ']WUﬂ]UﬂWWLﬂﬂﬂ']iﬂ!@glli Llﬁguﬂliﬂu'ﬂﬂuiuﬂ'lwu V]@g

E4
I 9= [}

Tugnumsaitl 580 egnls @l lulianugy Tnss wie anly) uazwnazihes lsae 11

U

% d‘ v A U é’yd 1 v A 1 1 1 o
3. ﬂaﬂ’ﬂ'lﬂ‘ﬂumiﬂu@]ﬁ)ﬂ')'lﬂucluﬂ'lwugﬁﬂﬂﬂ'lﬂnli AIDTUUNTYIUADIN u,azﬂgmmwnulu
= B ] &
L ﬂumgﬁmmuiumwgﬁmmuuu
Y o A Y o w 4
4. ﬂgmﬂwumsaumﬂwmunﬂﬂu HazmagynaIng azeenlsznou Iags NN N

'
a ]

. { g y ) o
(Overall picture) NI UF N FDINNUTTN (Emotional cues) voeauTunn uazaglldinSowdls
1 =R YR 1 YR g’.z o 1 dy
Tmszez lsagieddnan aulunmddnuuuiu suruiiauasunnnn

Tuagy

2R A o J

o 7 {
ﬂg%?uqﬁ}UﬂGUuW‘]ﬂﬂUﬂﬂ'}ﬂﬂﬁu LlagﬂWWlLﬁﬂQLW@]ﬂ1§mlla$1qlﬂﬂaﬁflﬂ?illﬁﬂ\?@@ﬂﬁ\?

P P VW s Y Ao a S o a °
l’?J']ﬁNﬂlﬂ'J']ﬁJgﬁﬂ@ﬂ'l\?Glfﬂli]u LAED1ITNUNEDULTU NUNLTIULHUIIUIUN 7 ﬂal] LAZAITUIU 5 NN

Y a g

Yo A D) ' a Ay oA o ¥ A v
LlagﬁEﬂGlWUﬂﬁUuléu'l%]T] uﬂﬂa@’ﬁ]ilﬂ’]ﬂlﬁﬂqaaﬂ ﬂ"lillﬂﬂﬂuﬂﬂﬂﬁ'lﬂgﬁﬂﬂllﬂﬂiqﬂ“lﬂ Lag

151Ew303 14 Taeniarsangnin laesw wazldanuidnveus lumsmae uagaieanuddn

a 39y
ﬂJﬂQLiWﬂTﬁ]ﬁ]%WﬂﬂVLﬂ

Y3

@ < X a ) o_ v [
ﬂﬂwmmmmmﬂuﬂ?nmau eamag Goodbye song lLﬁSNT@@ﬂﬂTﬁQﬂTﬂﬁ”lfWﬂﬁN 9

U

& A & a Y 4
aiomal tmotlananssuasan 7
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!‘Iﬁi’JLWN Goodbye Song

Clap your hands

Spin around

Jump up high

Ok!

Clap your hands

Sit down

Stand up

1,234

Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today
I had fun today

Stomp your feet

Shake your body

Stand still

Ok!

Stomp your feet

Turn left

Turn right

1,2,3,4

Goodbye, goodbye, see you again
Goodbye, goodbye, see you my friends
Goodbye, goodbye, I had fun today

I had fun today, I had fun today

I had fun today
Goodbye!
Julsziiiuma

o a v <
1. ﬁﬂlﬂﬁWQﬁﬂi‘iNﬂﬁﬁﬁ’Jui’JN UagNITAvUTUDIVDIUAN

2. Usziiiuninyes lunnulsziiindmsvnag
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G : 3
uuunageuaNdnlaleninsuaesyanaauluineyna

J 4 a
1. suunageuANdloluenNsHAEIYANABUAIUNITIAA (Cognitive

Theory of Mind: CToM test)

v v v
S

A. mJ1J‘nﬂaauﬂ:u1uz%ﬁﬁmmudmbuﬁﬁunﬁm (1st-order False Belief Transfer
task: 1" - FBTT) (Baker et al., 2016; Wimmer & Perner, 1983)
d‘d a dy d' a =
1. “fae wiur (mou Tuweawun ¥l Tueauiun uazvgase 1 3u1d)
' Y '
2. “waziine n¥” (e Tuaa ng 3lUATuea Ind uazngase 1 3ui)
« g‘/ a 1 9 Y] ] Y dy” a A 9
3. “MNUIUN Lmz"lwv Laugﬂueam&ﬂuagﬂluﬁmu (Wﬂﬂiﬂlﬂﬁgﬂﬂ’ﬂa maaumﬂ"lﬂm
1 a d a = Y gdd & a
5314'31\11%!@@11“1“ Lmﬂuma”l‘m HJ“L!L’J'QT 3 IUIN) “Lmzcluwmuuwmwamm1u” ey
= dy d' = a = = 1 ] a 1
Tmmwm‘wm %Ulﬂﬂmﬂawmwm Hagnyaso 1 AUIN) “L!ﬁ$l|ﬂﬁ@\1'3'l\°l'ﬂ§jl” (Wﬂllillmaﬂaﬂ\?

Y v
¥l Tumandes nagvigase 1 3u1i)

S8 ac
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' v v - 2 a o
4. “NOUBDONIINTION muﬂmwgﬂuaaﬂlaﬂtﬁeulﬂuwmwaﬂuu” (w&uiumamm NMm

mandu Tuaagnuea wazld waagnuea 13 uTueatiumwas wazvgase 1 Ju1i)

) | a Yy v 3 a a A A
“umummmua@ﬂ”lﬂmw’eNm LWSTZL‘E’E)?J’J@Q‘JJ”Iﬂ” (mﬂumammmaauwmﬂ"lﬂmﬂ

dyd'y A Qd%l a d“sl I 191 Y z:ﬂl}a dﬁl”od
NUNNDINYNANNAUU HATHYATD 1 AUIN) “UAIUTUN ﬂ”lmaﬂuwmumﬂ@z“limu (Myod

U

unielun nagngase 1 3ui)

v Y
=

A 1 v ) Y v g A A9 A X

5. “luvmziunn sguenios” “desgliauzasy” @le lunnundesignauudyu uazues

Y a a | =
lnan wazngase 1 i) “Ind Tdergnueasenin <0 Humasvesuiu (iouTuaaln
A o 1 Aa = a =3 o U dy '
FimmgugnueasenaIn luaariumad uazvigase 1 3u1d) “uazih lildlu <4 ndesgn
voa (thlwaagnuealila13uTueandes nazugase 1 3uni) “vesg Idauzasuinumn

19 1" A d% A A 1 g‘/ o [N~ @ a Y I dyd'

lufreeduiaes lsvunt Tajeasy luviwasain” Moy Tumawin vesniiuan Fasem

Y 1 Y] I a = 1 Y]
HANATDU LA HIYN? Wunan 3 3UIN) “NNUNATY”
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o 7 3w y A a o Y A dy 4 a2
6. “UaNAINUU UIUN ﬂﬂauu']“lu‘ﬁ@qu (‘ViEJ‘UTiJLﬂauTm ﬂﬁ‘ULGU”IﬂJ”IGLuwu‘VIWE]WIQﬂﬁllllmlu)

?

?
Y
o

AA o 9 A g a a 9 Ay v 5 v A
“NUADTIVIZDIUUDY” (ll’lf]\ivl,ﬂ‘ﬂlﬂﬂ uagwqma 1 'J“LH‘VI) “u’ﬂﬂﬂﬂﬂwl‘lﬂmﬂ UlﬂJ@l'fNﬂa')Nﬂ”
(1igATD 1 IUIN)

(MDY 1st-order False-belief Transfer task)
« Y a 1 dy 1A v A A 1 9 dy o =\

1. umﬂmm@uugﬂuea@gm"lwuﬂiu HUINAY IDNADN (“H"lﬂﬂQTNLQﬁWULWﬁQ Llﬁgiiﬂﬂﬁ
1 v W I a =1 Y o 1Y) a =1

NADITAUNU Lﬂunm 3 UIN) (GLW!'Jﬁ']ﬁ']WT}Jﬂ']ﬁ@]?JU 5 3UIN)

I o A v YA A a ds! a . .
(L‘]J‘L!ﬂ”lﬂ”l%Jﬂ’J‘]_lﬂiJLW@Tlﬂﬁﬂ‘]J MITUTTINNAVUITI: Reality control question)

9 a 1 1 9 [ = A 1 dy v

2. “UDAANADULIN UIUN 1ﬂgﬂma"hmd”lwuuzmu LY GRRERIGEN (Gb'ul,ﬂENIlIMﬁ
= 1 v W 3 a = 9y o Y] a =

UUINDN LLﬁ$T§JLﬂﬁﬂﬁ@\1ﬁﬁUﬂu e 39UIMN) (Gl,“ri!,’mWﬁ’THi“]Jﬂﬁﬁf]U 59UN)

I o 4 3 .
(L‘]J‘L!miﬂﬂJﬂ’J‘]J?]ﬁJLﬁﬂﬂﬂﬁmJﬂ’J”ﬁJm: Memory control question)
Y a 1 1A = A 1 dy o =
3. “Ha7 W ﬂquﬂmammmaagﬂwu HULNAY HIDNADI” (ﬂf"lﬂﬂﬂumawmwm uag

1 Y I a o [ a
Tuaanasaaaunu Wumal 3 3ui) Adnardmsumsasy 5 311)

I a
WUUUNATaUNITAA: Think test question)
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« Y 9 R dy A = A 1 9 dy @ =
4. “Ua UIU gummauumammmeagﬂﬁu HUINWAN NINaoN (Glfllﬂﬂﬂjumaﬁﬂlwa\i
[ v W I a =\ Y o o a =1
u,aﬂumaﬂamﬁaUﬂu L‘IJ‘L!L'J@"I 3 9UIN) (1ﬁl3a1ﬁ1ﬁiﬂﬂ1§ﬁﬂﬂ 5 3UIN)
Id 9 .
(WuuuunATeUI3: Know test question)
B. sm‘umaaummn%ﬁﬁmmmﬁam (False-belief Content task: FBCT) (Baker et
al., 2016; Wimmer & Perner, 1983)
(Y} J
agiszasn
A [ A Aa A = [
L‘WE]‘]/I@@'E]'LI?]'J'III'ﬁ'lll'lﬁﬂsluﬂ?iiﬂgﬂﬁl'llllﬁ]f@ﬂNﬂ!,lf]_lULWH@ﬂ'J']?Jﬂ'I@WiJ'IfJLﬂEJ’Jﬂ‘U
L
IHONN
Y
adl o A ) v o w 1
'J%ﬂ'lﬂ!‘l«!ﬂ'lﬁ FNATIDTNNUIANATNATIAUIN
~ (] 9 a 1 a dﬁa! ~ [ P
“Wmmmwﬂwg” (Wﬂﬂllﬁﬂﬁﬂaﬁ]ﬁ@uﬁ@ﬁﬂ]uﬂ’l Mﬂﬁvlﬂ‘]/lﬂﬁﬂﬂ Llagﬂﬂﬁqﬂﬂlﬂﬂ LUag
a =
1gnIo 1 AUIN)
(AND1Y False-belief Content task)
« Y a 1 ] dy Yo a U a dtg dal d' 1
1. umﬂmmz"li@gﬂluumu (HIUNDIAUTOTUUUN u@mas%”lﬂ‘nﬂam HASHYAIo 1
UIN)

a 1 a = d‘ d' a dy d' 1 a a dy =
(Wanaesauaed envzlamweiionn luamafRa (Unexpected contents) tiaz luysunil e
a Y o [ a =
AUTD) (1ﬁl3ﬁ1ﬁ1ﬁﬁﬂﬂ1§ﬁ@ﬂ 5 3UIN)

I o .

(1 uA191WAIVAN “Control question”™)
« dy F) 1 dal a 1 a dé’ dal A 1
2. “AOUU DUIITDIAUDINADIU (MIUNADIAUTDTUUNN u@mas%”lﬂ‘nﬂam UHASHYAIo 1
) 1 9 H 1 Y
i) “wazo1 119 anah Golon) g GuazuesldMeuauin)

9 1 \ 4' 4' a 1 1 1 dy [y Y o [ a =
“1!@\131@31@1 CRITRY) ﬁ]gﬂﬂﬁ1ﬂ$l1§ﬂgiuﬂaﬂﬂu AU (1m’amﬁmmmm@u 5 3UIN)

I o { a { [ a a . .
(Lﬂuﬂ’lﬂ’]llﬁﬂ@ﬁ'f]llﬂ'J'lllff'lll'lﬁﬂﬁl,uﬂTiﬂﬂ!ﬁﬂﬁﬂﬂﬂﬂWﬂﬂ@ﬂlﬂﬂuﬂﬂﬁﬂﬁ’lﬂJ “Third person think
test question”)

« A A U a ddy FUE)) Y a 1 1 U dy AN, a U a =
3. @@uﬂwzmﬂaamuaeﬁuiwumg} umﬂmwez"lieg“luﬂa@mﬂm (neunaoNaUdOw
da! dy d' 1 a = Y o [ a =
VUU uamazﬂﬂwﬂam HASHYAIo 1 AUIN) (°1m’;mﬁ1mumm@u 5 3UIN)

33| ° { a { : . . .
(fusominagounnuanuesanaiiviile “First person think test question”)
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A Ao andazAIneL AZUUY
HuUNATeU
A(1° FB 1 (f0WAVAY - T - 0
TRANSFR SuidanmnaIuDs)
TASK) 2 (MOUAIVAN — - 0
ANTT)
3(mounageu 1-m3  ldasu (16amnnni 5 3u1i) s ensuia 0
aa) GLED)
v
ApLYN (HUMA) e la1aaa 3-5 3und 1
=1 9 Y 1 a =
apUgn (Huwad) uazldaniosndi 3 3w 2
o v 9 U a = A a Y
4 (Fownaaen 2-ms  luaey (dawinni s 3ui) wieaouda (3 0
) Teglundoq)
Y
aougn (11 1eglunaes) ualdadaua 3-5 1
I
aougn (1§ 1eglunasq) uazldnaniesnii 3 2
a =~
M0
F
B (FB 1 (g - e - 0
d' 1 a
CONTENT n'himana)
TASK) 2 (MDWNATOU - N5 Tiaeu (Adaimnnnii s 3u1i) wse asvia 0
AnvDIYANANEIN) (AUa)
= 19 ¥ H] 1 a =
AUYN (7) UA1HIAE 3-5 TUIT 1
aougn (@) wazldaniosnd 3 Juni 2
3 (MUNATD - N5 Tiaeu (damnni s 3u1i) wse asvia 0
a A & a
AAYDIYANANNI) (AuaD)
v
apun (/) ua lFmasua 3-5 i 1
= Y 9 ' a =1
apUgn () wazleaniesndn 3 3w 2
RAW SCORE % LEVEL
0-3 <50 an (FAIL: F)
4 50 @1 (LOW SCORE: L) =
(CUTTOFF SCORE)
5-6 >50 - 75 17u4na19 (MEDIUM SCORE: M)
7-8 >75 - 100 g4 (HIGH SCORE: H)
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Y J A 4 J y=
2. mnmﬂaam31umlfliﬂuﬁmmwmmmyﬂﬂaaumumiummmgan

(Affective Theory of Mind: AToM test)

J Y (Y] o (Y]
C. nuunaaeumssIueIsHaINIuHTaTuUS Ul sesdmSudney1a (Edited
. .y 2 gno Y Yo 2 g9
Reading the mind in the face test for Preschoolers: e-RMFT-p) 53439 o lananniula
Y
MUNSTUNUNUAIDY I tazlsunnuuunadou Reading the Mind in the Eyes Test 4R UY
NI Nf¥ (Baron-Cohen et al., 2000) tazaume lne (Charernboon & Lerthattasilp, 2017)
)

HAasHUUNATDU Reading the Mind in the Faces Test NNRUUNIY19INHY (Baron-Cohen et al.,
1997) tazn1iun iy e (Charernboon, 2017)

L g ° = o v A

FuiumsnagouaNuaINIsn UM azanNueIsuiIn luvt uaziden
ez autazasandeny lunthuesyanaiiuaaiersualaig
Y ¢ A v Y = 4 Y=
ﬁﬂQﬂﬁzﬁQﬂ Lwaﬂﬂﬁeummmmmiumsmguammm DITUULASANINIANIN

L g o ) @ @ t4 4 J
Gl‘].l’l’if!}'l “dﬁ\‘ilﬂuﬂﬂ‘]ﬂ3ﬁ'lWi‘]Jﬂ'li‘VWJJ‘Lﬂﬂ'JWML"ISJ}WEL%GLHLEUG]u'lillmﬂ]@ﬂuﬂﬂﬁsuﬁ}u'E]'lillm!l,ﬁg
ANUSEN (Affective Theory of Mind: AToM)
ad o A o Y w dy
IBAUHUUMT ATUAIAUAIU

o Ada Yy ' y o A a v A 8 o

“ uuwmnuuﬂwummuﬁuﬂﬂuuzﬂiu FOI “LﬂiJ‘l/n‘(’Ji]GIGIﬁ]inﬂclﬂJWu'l” (W"@%@Lﬂhlﬁﬂ\?ﬂﬂ

HAZNYAIo 1 IUIN)

J 2 9 ' ' = o A o ' 9 Y
“lunassuizi/lumivesnuegraitsgl Tagunazgludmyadmnsegauageuazaiuyin
g’; 1 A @ (] 9 dy A o g'/ A kY
Muutazanvedgl munszadiedialumi Flingl nasfnanadau nazvgase 1

a =
SITRAD)
~ Y Y Y & A =~ o A A 1 o v Y==K
“fioenn lidoaueaginngildrsanuaslas uazideniissdudernvennauluglidaidn
9819157 (ngase 1 )
° J o Y
(MDIWNTOIUBITNA N TUHE)
2 J a Y o o a = 9y a dy
1. agunEuaunumetalannlunihiuasusasu” (igase 1 3ui) “voigdrgeauil”
9 ]
@ lnzUied1s nazrgase 1 3uni) “esdaiuseianediels Tanwgy lilinnwgy Tnss
Y 9 ]
wsoanly” @i ludwaaz e luvaziye) Adnardmsumsaen s Juii)
1 =] < { o { o w
(Tavdnadoudeuniloiudndonuiisluddina Taednaaeudesimsneuauesnlimale

a3 oY = A ]
AN !L@]hlll@]@Q!ﬂaﬂfluﬂﬂﬁ@ﬂgﬂﬁi@]’lllfq]ﬂ)
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H Y H
“Toinady 1w naumedalavesaulunmitiaenuugaiu” “doservszwensglidienn

a 1 1Y a A 1w Y 9 YR d' A od’ v
uazﬂWﬂUQTﬂJﬂﬂugﬂiU”(ﬁq%ﬁﬂ 1JNWﬂ)“@ﬂWﬂQDaﬂTQWEﬁﬂDWGWﬂVHE%aﬂﬂﬂWﬂﬂiﬁﬂﬂgﬂ”

(1igase 1 3UM)

a ! 0o 0 VY " a Al v & "y o v Y Y a 1 A °
“W%%@TuﬂﬂﬂWiﬁu@ﬂﬂﬁiﬂN (Wq@ﬁ@ 1 3UIN) ﬂﬂuquﬁﬂﬂﬂaﬁugﬂiilﬂWH@Qﬂ@?Ma@ﬂﬂT

A Y nm Y a a ~ 9 a3 9 o a ~
nasanugllilaese 97 (mgase 1 3ui) “desnienlquzasy” (vgase 1 3u17)

@udumsnunngdlununia Mdmileunugiusnyned1a) udasnini 1 —24 Haznm

Lais
ANNFY

Inss anla

Porem & Taidi Taidi

P
¢ \ ANFY (S5 ANFY
. >
AR Z
IR
/

Tnss | anla
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Laidl
ANFY
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laidd
AN

Taidi
AN

anla
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a‘lla“néﬂTw (Copyright of the pictures)
e seFuidunmit ldsumsouana liiun 1518w
(Free for use) 4’14010 2 unasdoya 1dun
1. https://www.pexels.com
EVENCINCA T (Free for use)
2. https://pixabay.com
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RAW SCORE % LEVEL

0-11 <50 an (FAIL: F)

12-15 50 - 60 #1 (LOW SCORE: L) =
(CUTTOFF SCORE = 12)

16-19 >60 - 79 111na19 (MEDIUM SCORE:
M)

20-24 >79 - 100 g4 (HIGH SCORE: H)
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1 qu mMsn N
A <] a
2 Tutianug 19N N
<3 a
3 1n35 1A N
< a
4 qv 19N MM
5 T3t A lvig) N
]
6 In35 1A ALl
A ] a
7 lufianuge 19N MM
8 qv A lvig) W
9 Tnss A lvig) W10
10 lusianwgy A lvig) W10
< a
11 anla h N
12 qv AU N
13 qv Msn 10
14 Titianmg Alvigy N
15 qv AU 1
16 anla A iy W10
17 Titianmg AN Al
18 qv 1N 10
(=Y <
19 Tufianuga 1N ALl
20 lifianuge msn N
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T 11 1 T UG UTD oo
TEST  Q ANS\TIME (SEC) >5 35 <3 CRITERIA
A 3 Aumag 0 1 2 RAW %
SCORE
4 lii/eglundoes 0 1 2 0-3 <50
B 2 G 0 1 2 4 50
3 G 0 1 2 5-6 >50 - 75
SUM 7-8 >75 - 100
SCORE
TEST Q ANS\TIME (SEC) >5 15 CRITERIA
C 2 qv 0 1 RAW SCORE %
3 lutianuge 0o 1 0-11 <50
4 Tn3s 0 1 12-15 50 - 60
5 q 0o 1 16-19 >60 - 79
6 N3 5 0 1 20-24 >79 — 100
7 Tnss 0 1
8 Tusianug 0 1
9 qu 0 1
10 Tnss 0 1
11 Tusianug 0o 1
12 anla 0 1
13 qu 0o 1
14 q 0o 1
15 lufianuge 0o 1
16 qu 0o 1
17 anla 0 1
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TEST Q ANS\TIME (SEC) >5 15 CRITERIA
18 Tusianug 0o 1
19 qu 0 1
20 Tusianug 0o 1
21 Tusianug 0o 1
22 T35 0 1
23 Tusianug 0o 1
24 In35 0 1
25 qu 0 1
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BTN FUTATUTI e
TEST Q ANS\TIME (SEC) >5 35 <3 CRITERIA
A 3 Aumag 0 1 2 RAW %
SCORE
4 lid/oglundea 0 1 2 0-3 <50
B 2 G 0 1 2 4 50
3 Gl 0 1 2 5-6 >50 - 75
SUM 7-8 >75 -
SCORE 100
TEST Q ANS\TIME (SEC) >5 15 CRITERIA
C 2 qv 0 I RAW SCORE %
3 Tusianug 0o 1 0-11 <50
4 Tnss 0 1 12-15 50 - 60
5 qv 0 1 16-19 >60 - 79
6 Tnss 0 1 20-24 >79 — 100
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13 qv 0 1
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15 lufianuge 0o 1
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TEST Q ANS\TIME (SEC) >5 15 CRITERIA
17 anla 0 1
18 Tusianug 0o 1
19 qu 0 1
20 Tusianug 0o 1
21 Tusianug 0o 1
22 1n35 0 1
23 Tusianug 0o 1
24 135 0 1
25 qu 0 1
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(ToM SKills records for the teacher)
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O szaufinaag
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O ATOUASIND-L14 [A8uAY7 (Single-parent family)

4
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