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Abstract

The scale error is a phenomenon where young children attempt to perform size-inappropriate
actions on extremely tiny objects. Previous studies suggest that the scale error may be related to
the immaturity of inhibitory control. Here we explored whether children’s scale error stems from
the immaturity of the prefrontal cortex (an area associated with inhibitory control) using the Near
Infra-Red Spectroscopy. We measured the activation of the prefrontal cortex when engaging in a
tool-based scale error task. We also examined a Stroop task as behavioral measurement of
inhibitory control in children. The results indicated that no group differences were seen in the
activation of prefrontal cortex. However, the significant activation in the prefrontal area has

shown for children with and without scale errors during the scale error task. Also, a significant
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correlation between the performance of Strop task and a part of prefrontal areas was found. We
concluded that children’s prefrontal regions are significantly increased when engaging in the scale
error task. However, the weaker prefrontal areas may not be the factors to the occurrence of tool-
based scale error.
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’g right DLPFC ’gm left DLPFC
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£ £

3 3

S S

el el

T T

8 5

c c

3 3-

= Time from task onset = Time from task onset

E right VLPFC F oo left VLPFC
0.06 E

s s

£ £

® ®

£ £

2 a

T T

z

S - 3

c

3.

=

Time from task onset = Time from task onset

K1 free play v 3 UBEEDKFEE (Right DLPFC[channels 2, 4, 5],
Left DLPFC[ch 11, 13, 14 1, Right VLPFC[ch 3, 4, 5], Left VLPFC[ch 12,13, 15] )IZ
BohdoxyHb (E#g) & doxy-Hb (H#8) DERIT—4
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left DLPFC

Time from task onset

left VLPFC

10 20 30
Time from task onset

2 Scale error £v i 3 UBEMEA4EE (Right DLPFC[channels 2, 4, 5],
Left DLPFC[ch 11, 13, 14 1, Right VLPFC[ch 3,4,5], Left VLPFC[ch 12,13, 15] )
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a VORI OMBES T A ERm LT (R 1D, R120HDOHMD LI, scale error & v a VD
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77

&1 Ktvi 3> (freeplay - scale error) [Z$(+5 4 4818 (Right DLPFC4, Left DLPFC,
Right VLPFC, Left VLPFC) @ oxyHb {EEFR kIL— TEERED G B DFEBEZRE

free-play v > a3~

scale error v > 3>

rightDLPFC rightVLPFC left DLPFC left VLPFC

rightDLPFC rightVLPFC left DLPFC left VLPFC

AN —TBEDES 0.09 0.04 -0.28 0.27 0.35" 0.22 0.24
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FERELT, A7 — T —ffHPIC A — VT T —% R LT &2 5 Thangh R & o, i
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SHRTE OIFEEWVIZ R bR ole, 2D, TV—TOEHERE, BMLESR2EDOT —
H e AT 24T o 72, TORE, VA MELY b ¥ 27 RV CRIFHRATH OIFBINERICAD
n, 61T, By ra o TS freeplay B & L TEEORRDR O 5115 scale error FFIZES
W, BB AR RTSERTE QIR B R Sz, S HICE, A — /LT T —iEFEO %Y v > 3 v (free-play -
scale error) T O RTEART Y OIEEB LA M —7HEOHBSMOMBKRKEZRDZ L2 A,
right VLPFC (A IEAMAIRTERTER ORTIC, A BB Tldd 2 2355V IEDFBI R E b vz,

£9, AT —nx 7 —EPORBERTE OIEE /) 55 LN RICONWTELET 5,

DeLoache & Uttal(2011) %, A7 — L7 —NEULLKRAE LT, M bEnz@Ey4 Aoy
W27 73 a0 IS EMEITERNZOIC, Ar—LxS5—RmEHEND LR, 27—
T T —DEREIHIRENORRAS L OB AR L TWD, ZOZEND, AT —IVTT7—&7 T

L, I b S N@E A X742 b LIlC LT 7y a v 7Ty (BARIEE) Z#MRd 52 &
NEEL <, BTEEZEORANEY 2T A OERICB W UIBEETH D &in LT 5 (DeLoache et al.,
2004), ARED Ay —Nx T —t v a VPO BERENEOEENL, URioTAZmE L, B
DORIOYIRIZIG U@ T Az @A T2 ekl tEZ D, 20, XFr—L=

—HEIZBWTIE, BRIZBL DR DD 7 oA XL 8RR, ShIITFERINE (RED et
A ZADBERDOFR) WA, LORWUNE U@ E (I =F 27 OIEEIHE LoV A XDE R
DFP) NROHND EEZ HND, AFRITEE LT, R R1TH O D B OMEIN R 7r—v
TT L D HON% Riviere 5(2019) (A7 — V=T —fEP OB YL B2 28R T 5 BEOMF
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AT 2RO NG, & DR ZBRT 2 BICRHTEE T 2 2 & 233 51T % (Jha et al., 2004),
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SN TR THE, W e BEM RIS Z ML, EURR OIS KD HNicizdTH A9,

LU, Ar—N T —& R 3R LRI W E & ORICRTERFIR OIS 2 R S /e
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FE L Sh DO IHIRE S % T~ 2 (A not-B SR O i 2 - & 2 A, ZoRICiEBEEIR ST,
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functional /XA 7 AL L5 THEL H B Z EMRFHH STV A (Casler et al., 2011), Casler © (2011)
&, SRDORr— T — 3Gl I ORAI LW L0 4, BEPOLFERINHIERAHRIZE ST
ALIHIDERMETVD, ZOXIIZ, FWKLMERDO A r—1 o7 —IZBW T, EEOHREIC
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