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Development of a New Test to Evaluate Cognitive Decision Making in Toddlers
Towards a Proposal of Risk-avoidance Behavior Taken from Exercise Play
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" Department of Sports and Health Sciences

In toddlers, exercise stimulation affects neurodevelopment. Neurodevelopment is very important at the
time of risk avoidance because it also affects the quality of cognitive decision making. Here, this study aims
to develop a new test to evaluate cognitive decision making in toddlers; based on the results, it aims to
propose an effective exercise play to promote risk avoidance. To develop a highly practical and valid
evaluation method for a test procedure that toddlers can easily understand, a measuring instrument (Takei
Scientific Instruments—original model) for a game-like rock-paper-scissors test was produced. This
instrument displays images of the hand signals for rock, paper, or scissors above a monitor and is able to
measure the reaction time for toddlers to press a button on a monitor to the hundredth of a second. Cognitive
decision making was evaluated based on the selection-reaction time.

The selection-reaction time in toddlers (win condition, tie condition) and a seven-item physical fitness test
were evaluated. The results showed a significant correlation between selection-reaction time (win condition)
and basic motor skills (running, jumping, throwing).Risk-aversion behavior requires the development of
cognitive decision making. Therefore, it is important to have an effective exercise that promotes risk
avoidance and contains elements such as running, jumping, and throwing.

Thus, we have proposed a paper-rock-scissors basket-goal game that includes the skills of running, jumping,

and throwing, and it is presently being implemented at nursery schools and promoted via public awareness.
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Br (X)) 2 Wiz, ZHERSBOTOREE, AR fﬁé&fﬂ’?ﬁﬁﬂ) L bz, Tukey @ HSD #£I2 X
HELEWERELEMR L. £7-, AFmERENL, SV I ROBLEGOERE @Fa'ﬂoﬁﬁfa'@f%%(%%u“j L7z,
AWFFENZ I 1T D Heat BB E DA B HEIL 5% & L7z,
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3 I TOMINARIRE (ICC) 1%, BB, 0.72. HWZ SN, 0.65 TH-o7= (Table1). Table2 1%, 4%
A OBRPOGIRH O FEAEFTEHE, 3 KO TERGWOHT G X Fln) OfREZRL TS, RAFHICAER
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& ORNTITHFEE O BRI D b (r—042p<005)

Tablel -1 T OISR O S FS S OEER 22,72 5 ONZ ICC

13T 29T 3T cc

N=80 M SD M SD M SD
¥ 5 1.55 042 L.el 0.6l .65 056 0.72
BN 098 0.26 099 0.21 095 021 0.65
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Table2 it L OSR]I IR oD BARHEE HMiE, — BRI 0 8t 36 K O B el & O 5
5 bz

M SD Max Min M SD Max Min
4yr 2.03 0.70 3.55 3.55 096 024 145 145 F1 410 0.02° 0.17
Syr 1.65 036 254 2.54 1.03 0.19 1.53 1.53 F2 12352 0.00° 0.76
6yr 135 031 2.01 2.01 0.86 0.16 1.13 1.13 IN 5.14 0.01"
1) FLl: Flp, F2: 500 IN: ZAAEH

*p<0.05

F p n post-hoc

P51 6yr <4yr
4,56yr: HW\Z < PBH
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Table3 (A NEDFEBARI (BDLFEM, BEEMH)
EA BBV VIMR—IL 25miE REMEBIU AERR  REKETE

HNZEHE -0.16 -0.21 -0.21 0.18 -0.21 -0.14 -0.21
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T#R:p<0.05

3.4 #£=

D FEDMER, HUV TR RT HIBIROSE R 87 2+ TRERIZIE, 1Z L A ERRITERD B -Te.

L2L, BEERTRETHLIBHR #®%Wﬁmﬁ%i,w<0ﬂ®¢ﬁ%&%$(%%ﬁ(ﬁ7ﬂ,%ﬁﬁ
(BH W - A — F), B, FFFAT)) EBRLTWD ZERHLMNICR ol DFED, A — FOB#E ),
EICPE R EDRTTEE N ENTTS, FERHIRE ) 2 BIESE L O A THETH L LHEHSND.

3.5 F&OH

ROBREUCHR L, B¥E) (XU —), WstE (&5 - A —F), B8EEE, fifrAE no7zfho
HERREE R & BRRDSERD LTz,

VULEDORERE Y, ShIROfERRIEIERE ) % & 5 72D OIEENF N2 IR ET 258100, b L7zie JER Mo
STEFB IR ANDHEMRE LGNS, %V, T, Bt & Lo 3 RERZH A 7 EBEED 4
HTHDH LB

4. BHHEENALOL-HOESEVORE (BREERRE 3)
41 B®
BESRE 1, 2 THLMNZ -7 Z e 2B L, SRAHIWTEE I M LT OB AR T 5 Z L2 AR L&
5. 7ok, 14HF2@U T, RERICEDLFENTITA D L oRE L7z

4.2 EEEUVORE

G VxR y R — A (Figs)

KD (ARR), TR GE), FE 650, NERIRTE

Wi FRATHIWTRE ) DR FERE L BUR AN E W [ D, BES, BT D) Lo i EE e 2 T AN TV 5 k.
Flo, Ux I OBEFRERY AND Z L CRRETHIE O Z ECOHFIZER Y ATV DAL

HE - AEDE GBSO L0, Py rroi—L, oF0 [hnD ) TS AT NEfEcx3 L)
2, FomBEATVVEE S8 5. BERICBIT 2R A5 L LT, Figs DX 27y )73
B (EFV—, Fax, =DV 7)) ZBENIIRETD. AF— MIENSASAZRTy M) 7 ETO
FREEE, 9 8m &%, I T2H-ORN— % |l 5 2 728, FEEENNIITH LT, fan Legt Uk
LD A>T B A, AT TIBA, £20E, HVID) ITHLT, EREHETL, AiHO 3
DDAy Ny (= r, Faxolrr, =0 7) OPNLEZZ RO, ROIX
R—NEFfoTEDY I ~R—VEANSED., BAENTERDL, RUTLETHIEORL I,
TN LIZRE LG, BRAZF-E5 & L 0I0, FRLIEARICRLT, FR AWML, 7T
DRENEHIAMHTEED. £, RV U ZIZEND LI, oL DITOEDLZ L HEMETHD.
BENTEn, VIR — N E ANLHEGSESZ LT, BKziE, Vr—r—A%20 A, 7
—ALELTHbTZEIcky, SoICERmHEmEN b LT THAD

— 297 —



R ORIHIMTAES 2 5l 28 7 A bJE  —fERRIEATEY )Y & N B EEE FOREIZ ST T—

5. BbVIC
ZIET, SIROFREHINRE) 2 I A 720Is, RIRKJSRRICER L, S0y 7T A Mkt
RIS O S MR L OUERZE, 2 LT, BIRSUGKRHR & R OERLESR & OBtz E2BL T, 7 A b
DOANELCIEFBE NI Y ANDRER D OBRERZIGEL TE 2. ZNOOMREERE 2T, RIFRORK
HETH D, fEIRIELETEID &N D EEEO A28 T 5 Z LT 7z,

i 2
AWTEZ BT DIZHTY, A)NRIETRETZ Ebil, £ LT, MEHREREOERICZ K25 ZH iz
& E L. REZHOVNE ) ZTSNEL.

X BR
(1) CERE (2012) ShYAHREEMES T A N7 v 7. SCHBM A S EEf R EZ B2, B, pp. 2-16.
(2) MFLEKEL (2003) ShIEOMKM « EBIRE 1D 30 EMOHER & ZORE. 186 LREHEFRE 1+ 128-132.
(3) PEIRE (2003) FEHDOEAOHIR. FE L LFEFHE 1 13-22.
(4) SCHRVFE (2005) SERL 1T AFEEMRT) - SEBREJFRA A H. SCHRVFEE, HUR, pp. 18-26.
(5) AHRE (2009) ShEHNTIST DIRS)ZEDRHEFHIHER « 3 FRDIBHET — ZITEESNW T, FEEHRENIE 41:
17-27.
(6) =RE, A, FAHE, SRR, TR, KB, IWKIEZ, MEESER, /NeE—RE, =dil¥,
Ve, MBI (2010) Sl 1263 2% 0 LAT U AT AR & MSE 38 KOV FAEEH & OBFEIC
DT, BIERE—RIR - F700E 17 62-64.
() wmOfnzg, HAE— FERE (2011) V7 bRT U AR—E2 AW R OB EHHRE ) OFFHE. HEES:
56: 356-361.
(8) ZJRM—, FikfRsL, FREZEM (1993) MEWIB LOMEMID Reliability (BB, (SfEME) OGS M
W &AEBR 410 945-952.
(9) Landis, J.R. and Koch,G.G. (1977) The measurement of observer agreement for categorical data.
Biometrics, 33: 159-174.
(10) ‘=mofnzg, MAHE— (2012) ShEOBEEEDFEIZT 57 L s — A K OEBREOCOREE. FE IR ED
72565 23-32
(11) Omori, M., Yamada, H., and Murata, T. (1999) Neuronal substrates participating in attentional setshifting of rules for
visually guided motor selection: A functional magnetic resonance imaging investigation. Neuroscience Research,
33(4):317-323.

(PR 28 4F 3 A 31 Hz3)

— 298 —



