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OINHZBR L Cid, SHIRRRIAT T 2 M R OSEA T 2+ CCERRIA, 2000) & HWCERAZRIE LTZ, £
oo ARMV—TFTAK (A M—77Z2 M, FH - L) ZHWCEITEEZFHME L7, £7°. Sl
BT 25 (6 W H) TORDOEREMINC X HEREEZRFIT D701, NAERE R, B x®
Bl ZBER & LT IR L OH D _Stll@E BT 1T o 72, W2, SR IS 2 40IEHE B R OMHEB O
HEEZPONIT H2DIT, BT Y OREEFMEEIRE (pearson's ) ZHH L7z, B2, K17 A FDOE
IR ER 2 2HONWT, BRI T L2 W TRGE L7z, &I, SIEHIOEE) 7 0 7T AOFEIT/ N
FIZBWTHEGFT D2O0ENTONT, 7rv=7 v (HY, 72L) ZERE LIsHE07e ¢ E
ZHOWTHRE LTz, ZOBKZIE, 72080 ARP IZBINL Tz E % Active BE (A RE) . 72280 AKP IR
McdH-7- %% Normal B (NAE) & L7z, AWFZEOTARMEIILLTO@EY TH 5,
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sk BN RIR eI T992-0025 (LT IR IR iad@iT 6-15-1
vt EHTHERES  T993-0085 LI IRE e BT 2-7-37

201 THERE §H | A KR—V iRgeBE. 243

B«—\I

S5 ICRCRRPTINE.. (oo TN S EHSTNGE .\ e |

A
/i

OV E T




Does exercise/play program in preschools on affect motor ability and
executive functions in elementary schools?

Eiji keda*
Kazuhiro Suzuki* Nobuaki Watanabe* Kosuke Hruma** Toru Kawamura***

Abstract

The purpose of this study was to clarify the influence of participation exercise/play program in pre-
schools on development of physical fitness and basic motor ability and executive function. In particular,
we examined the changing of the physical fitness level of preschools in the short term (about 6 months)
by exercise/play program and the relationships between executive function and physical fitness. Fur-
thermore, we attempted to verify the long-term effect (about two years) on the physical fitness level of
the exercise/play program. The subjects were 119 preschools (five-year-old) in seven nursery schools who
participating in Nagai-Active Kids Project (Nagai-AKP). Also, the subjects were 122 second grade boys
and girls in 4 elementary schools who participated in Nagai-AKP and 90 second grade boys and girls
who did not experience for the Ngai-AKP.

For the analysis, physical fitness was measured using the physical fitness test for kindergarten
children and the new physical fitness test (Ministry of Education, Culture, Sports, Science, 2000).
Moreover, executive function was evaluated using Stoop Test (New Stroop Test II, Hakoda and
Watanabe). First, in order to reveal the changing of the physical fitness in the short term and the gender
influences in preschools by two-way repeated measure ANOVA. Secondary, correlation between each
measurement in preschools was examined by pearson's r. Besides, in order to clarify the long-term
changing of the physical fitness, it was verified using the Latent growth curve modeling. Finally, we
examined the effects on elementary schools during exercise/play program in preschools using two-tailed
unpaired ¢ test. For comparison, they were grouped into group-A (participants of exercise/play program
in preschools) and group-N (Non-participants). The key findings of this study were as follows.

1) It is recognized that the short-term effects of exercise/play program in preschools. However, the
long-term effects may not be.

2) There is a significant positive correlation between executive function and “side step”.

3) It is suggested that changing process of physical fitness (short term, long term) differ depending
on the measurement item and gender.

Key Words : physical fitness, motor ability, executive function, longitudinal survey
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**  Yamagata Prefectural Yonezawa Women’s Junior College, 6-15-1 Tori-machi, Yonezawa-shi,
Yamagata 992-0025
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HIZREHTICRBWT 20183 HE L Y AX— R LT
[(2DNNT 7T 4 TRy X7 b LU, 20
VWAKP) 1%, S DEENFOY Zdhe Lo 8%
TeHLORERTIEERIE (T4 7 AXA VO % H
L TED LN TE L, KERiLT, 2014~16 FEEIC
BWTIL, H ARV UG OB ES T, ShiR
7T, 3~15 DT A T ALK A NRNRT) + i)
RN DWW T bt A7 A T2, 2016 I SGHRY A
DZGEHFEL LUK T LELDD, AFmry =7 b
% B A R L L TA Bk SN T\ D,

ATV MTRBOTIE, SIS L TE2 B
EIEZR, -, 7u 7T L5 LT EbD%
DB JOEBRE ) DERZHEZ DTeDIT, INFE
WZBWTIEER 17 A RORIERT A 7 A5 A UZE
T OB ZIT> T D, ZILHEBIRT 4— K
Ry rFpHrLlblc, Tadzy MNIBMTHEE
fH - WlEE 2 —DRAZ 7 TR SN D RESITE
WCEMIIIE RSz 1T> C& e, 70, El'e
77 MBI LTI, WFFEE O OSRERRO72 35 6 DB
SEATVRND, RO AY 7 E# LT, 5T
OGRS U EBEOE B4 « Fhii L TE T\ 5,
HFTh, AFrY =7 MBI A5 RoER 7 1 7
T LOHILNTH D LERENF 1%, REOTEEE 215
ML —%y MEQR, U XL U RAEE R 2N
—a NTER, TaTnEROR - AR TEDS D
DTHY, INHOEBORGE LT, —VHEEICER
WL NP 1 DRI KAERRENE L LT
BV RS L. GARIEDy, 2016), X5IZ, BE
FEFEIZRW T, RREOMEEN R O 72\ AR e iE Bz
OZAETBE T, A - Bk - %) Lo 7oA 172
[EEh 2 /1] OREFFOERNE ) )~ B T
MTHONWT, K= N ERR LT INFRAEHAE
UV & AR VT & 2 bl Uit L7e (RSB ED
2017), COFER, ShIEHIOERRENT 1 7T K03,
TN DR )7 A N OReEeSCEN ED BRI
FIFTHRNT, FHUIERE TN LR BN E
72tz b OO, - BRI T, eI
B - S5 2 EBNETHD EB B,

—Ji, TNETO 4 FRIZBT DD, (72
DV AKPI SO 86 &2 5 TRONTF-EH T
i, IROEBRE NSNS D Z Lm0 = b T
BRESIRORBAEI N EN B D DT DN & ORBR
H7e 38z 4u < IZE Tz, TNE AT TEHIR
M3 st e DEENEOY 2B Anb 7w/

T LE, SIROETROENERERRE ), OWTE, E
ITHEBEIC F TR A RIT L QWD ATEEMEN B 2 B D,
A HETIZ, EHEOERGBRECIEEIRE /) DFGEIZ DUV
CHEHI ARG SIVTFZE 3O B8O HILD H DD,
TR 7e EERFOY DR MHAD Z DI KIET R
B ZONWT, BT 2888 3ENTH D |
FTo. FEATHERE & EBNO BRI DU TR L7 il
$vb7p< (Bucketal., 2008), ZDOHTH, HhlEDiE
BRES) & A THEREDBIRIC O CIIFA ERRES LT
7oy (g - R, 2013),

P EDZ EEWBLNTTEIUR, - EBOERTI0E
BRE O, HEREIEOERN, KOENA b5 T
BIRINE: CGHATHEED L) OB G, ShiR—/
HHED BRI ARG B —Bh it c&x 572
59,
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ABRTENL, SHHEIOREMRT7: TEERFOY ~DHY
FAADN, AR RO REBIRE /) DA L O THERBIC
W2 B2 % R IF N DWW T BN T 5 Z 2 &2 H
& LTz, 7ok, ARSI, RRT, (K77 & S TilE
(&2 A EAT9 5 12O SO THh 2 I il
T HMRE) OFHEL, KOERERR, TS OEHD
BRIEICHE S A Y CTH o & &35, B4RMITIT, sl
WEOEATH Z Lz X 250 (6 B AR) ko
BafEtd DL &bl SIRDOFTHERE & ) DRAR
PEZOWTIRETT %, Ff2ll, HENEO T v 7T L3
5.2 DI ~OEMRI7Z0ER (K2 4) 12O TR
THI LT D,
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3. 1. xgHE

72N AKP 2B TV 5 7 SOIRERE - HEtR
VE—IEFET DR (FER) 119 4. 7203y AKP
[ZBIN LT EF D 4 SO/ NFRITAFER+ 5 i
UNF24) 122 4 KN, 72730 AKP Z85R LT
TRNEEE INF24) 90 4 E %Gl Lic, 728, 7T—
S DAIEBIILL T D8 Y Th 5,

1) FHEAOHT. #R0IK L D D IR BT
P2HN AKP (IZBINL CWDERON, 3 4ERI ik
THAET —Z\ZKARDGED B2 90 44 (67.2%) %
®EE L,

2) WHERERET L 22080 AKP (IZB L QIR
HEOW, 4 F T OEIRAET — 2 IR Bl
72684 (55.7%) HxtgrL Liz,
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201 THERE S| AR—ViRgEl 245

B«—\I

WA BER O — S NASTH - dvroi Rrrsa il sl




B 107 44 (87.7%) . 723 AKP |[ZASINDE &
90 44 (2016 4, 100.0%) KON 88 4 (2017 4F, 97.7%)
gL Lin,

3. 2. SAEIEH

BIRIZHOWTIL, SRR )7 A b (8FH, £ 2 -
3 BB &, INFEICOWTIL, FHRECERSN
TWOHHE )T A N CCHFEFAE, 2000) & HWTE
F1EWE LT,

Flo, AM—TT AL A M—T7T AR,
FEH - L) A HWCIA TR AR HI L7z, 424 DD
SRHDON, LLTFD 2 IOV THAE LT,

1) AML—7"1 (ISP - Ba o7 TEIN
CRFEERINT D%, b D/ Ny FNHERT 5,

2) AM—72 (WA M—T5M)  SCFOH -
AR —EGEDNERT 6%, By FOHDBIER
T 5,

VLD 2 DOFREIZ- DU T OTFEESS L 8855 R D,

TS DA Z AW TREE SR GRESIFEHx100) K&
O WA ML—7 TR ([ (1 O1IEEE—2 OIFEES
) 1 OFEZE) X100) ZEH L,
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YIROET )T A K iﬁ 2 [\ &, K, A br—7
FASI3AE 1B (BK) . IREOFHE T 17 2 S ORIEITAE 1
Bl B &L, 2TORE - FAEITOER 29 47 5 A
5% 30 4E 2 HITHNT TN L7z,

HIE - SR, RIFTEEZES. BT TFETX
EROFREZG E b, Sl T 1
HE - FE~OSINIEEICL DD THLTD, &
MUZ2WGETHUDRDARFRS 2D Z L1372
&L 2) JIE - PHEORERIT, R BRI DA
MA+5Z &, 3) T—HITETHIHEE SN, 54
PRFESNNE ST L, EAGEHR - 771 —D
BN ERLS T2 8%, FFRE, FE - ¥
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AR EERE B R OERE R T Thh-,
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RO H TR E AT = & & Lz,
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HOMNZT B0, E7 Y v ORFBRMEREK
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B1 EEEEERA H-ODBEHRETIL

S BT, BT A FORYIBZAEFRITOVT, B(E
AT T VA IV TRRGRE L7, 2 2Tl 4 Rpd (2014
AR, 2015 EFR, 2016 4EFR, 2017 4EFF) OT —H &
HWTETNVERET L L & Lis, Wb,
ETNAHD W) POEREEA~O/ AT IZEET
HEEBIT, MHE | DOBREEA~O/SARENT, 148
HiZo, 2R3 1, 35HIT 2. 48RIT3 IEEL
7= (1), EFNLOmEEICOWTEE, NFI (Normed
Fit Index) . CFI (Comparative Fit Index), RMSEA

(Root Mean Square error of approximation) ., X2f
DR EMZHWCTRENCGEHMET 22 & & L @K
1E0>, 2010),

WA, K7y s MIBT D9 oES 7 1
77 A@ﬂﬁﬂn T INFEIZBW T HIRATT D DT D0
T, 7my=7 N (HY, 7el) ZERE Lokt
JEDTRUN RFE 22 AW TR L 72, T OBR, 7223 AKP

IZBML T EE % Active BE (A FE) . 7203 AKP
(ARSI Th -7 &% Normal # N #H) & L7,
7ok, ETOREHLEEX, SPSS Statistics 22.0
(IBM) K O*Amos 19.0 IBM) ZfEH L., HEAHE
VA 5%AT & LT,
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4. 1. MEELYRHAICERL TLVEEITRT S L
F2\Tx85r ERIE, /N 2474 BBinL v
Terma Y ey NRER LTS, #HOEESEERFEEL,
KFBEGEOHHETIN O DIFEE ST 25403,
I EHEERHRE AT O ThH D | flx 7k
REGATIEORCHNE, ~ v ME@), U X LZ L R#



Ak e f:o o, ZRRREENEO T v 7T WD
DUWNTIE, B OBRFECEIRICS U T, A d ik
HITHERL Lm)oﬁzbé (1 [E1BH7= 0 ) 20~60 43).,
5T, HFERNTY ALL V AOGFESEAE
B L, T EbDHebT, REL - (RETSE~
DR - IS5 217272

&1 YRAICEESA-TOD ) AR

7 DO R EB R B W O bBEE CTho
7oo FEo, MRIOFFITR O T b v IR EE R
L7z B, TR—T) Tho, Ziud, »HFRE
DR A8 E 7o E B S & S b &)
TE B, 1997) 23, ZRICHBWTRACERT~ X
FEHHTHDZ LR L TW5 X Hid,

x2 FRRIZHTHFAEEE OCETE

2013 2014 2015 2016 2017 Variables Gender M SD Range
S : e 11011 468 1000 1192
KRR (F9 © © © SECY 10867 482 990 1185
KGR (INF24F) O O O Se 11251 478 1024 1217
e 11092 512 1012 1216
I E 2\ 2[R\ 2@\ 2@ 2[E] i & 1851 247 14.1 25.0
URLE AR 2@ 1@ 2@ 2F 1H 1763 247 132 240
k& 1912 277 145 256
TEE SRS 2/ 100 8[E  8E [ 1826 280 134 26.0
o o ) B @ 929 1.85 438 133
SRR SERE O T v 7T 12 1~3 8] AL EHERR CHhE 8.57 1.78 45 115
— — el 9.96 2.03 50 14.0
Note : 1O 1377 22 F22 LaRd 8.73 181 6.0 123

4. 2. NREIZHEITHEHETORNTR FOERLE
,lﬁ”a)ﬂ’éﬂﬂ

F 2 \CAMIERS - 5~6 A, Fk: 10~11 H)
\ZBIT AR, (BEHER KO hr—7
MRAEDFERZR LT, (80 IKLOH 5 s iy
MrofER, WTFHIUCB W T O ASERITZRD Hiia)
S>72b 00, #8877 (F(1,88)=7.430, p=.000, partial
2=.078), M HIEBkODY (F£(1,88)=5.249, p=.024,
partial 72=.056). HA—1 T (F (1,88)=6.109. p
=.015, partial 2=.065) . 25 m £ (#(1,88)=15.604,
p=.000, partial 2=.151), EJEARE (F(1,88) =
13.098. p=.000. partial 72=.130) (BT, HIE
RO IZNRDGFRD DL, FL Y BIKORIEED )3

BIZEWZ EBHLMNE 72 o7,

7. # (F(1,88)=7.118, p=.009. partial 72
=.075). MHIEHKOY (F(1,88)=4.016, p=.048,
partial 72=.044) . R—L&F (F(1,88)=20.218, p
=.000, partial 72=.187), EFEARE (F (1,88)=
4553, p=.036. partial 2=.149) (BT, MHID
FRWRDGRD B, RIEAERTEZERS 3 >OHEAICER
WTEIRE D LB IROFEDEGEISENZ EDH B
Loz, UL, Sz T ittixﬁﬁ%ﬂﬁi
M2 R < 2 COHEBIZRBW TR RO LI
HLENTEY, ZHUIEBZY R Th o712,

EHTAREIFEREZRDRD LN ThHh-T
by, TOMRRITERDHTHD, IEREZ A &
L7 FhRICB N TR b VIR EZ R LTZHE I

25 m & THY, AFud=r MBTA7as

10807 1545 80.0 145.0
10272 17.69 60.0 1350
11148  13.04 88.0 150.0
10554  12.51 75.0 1300

SEBIRBEY ()
SEHBRBEY (K

e 692 243 20 13.0
F—BEF &) 48 194 10 100
e 733 259 20 150
R—=VBE4T (BR) 537 211 10 110

651 065 55 83
25miE (B 6.54 0.65 5.1 79
25mE (B S og s 13

6.39 0.60 52 7.7
1148 271 6.0 11.0
10.80 2.59 6.0 17.0
11.73 292 50 15.0
1144 2.57 40 150
25.89 4.53 14.0 350
2428 427 16.0 36.0
24.68 3.62 16.0 320
2424 347 16.0 310
5603  48.65 56 180.0
50.17  31.54 4.6 180.0
5594 3286 85 1357
4692 2758 89 1151
25.56 6.18 7.0 380
2777 6.35 14.5 40.5
2799 598 15.5 380
30.57 6.75 15.5 450
11.96 444 4.0 21.0
12.49 5.89 20 250
12.73 4.13 4.0 21.0
1328 537 30 240

5.72 1442 0.0 75.0

A1 A @
A1 A (B0
PR3 4 )
BERAEO_3 4% (BK)
hfr ()
TASFF (BK)
RIEAHTE 39
RIEAHTE (50
A M—7 1 (EEH)

A M V—7 2(TEZE)

LA 748 1898 00 1000
S 815 1871 00 933

525 13.81 0.0 833
-1624 4411  -1750 636
2215 6596 -3000 500

Note : o 7 NVEIE, WINB B i=44) | LI (n=46)

WA M—T YR
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4. 3. HREAIZHTHERNTR b EEITHEEDE R
72 3ITHRITISIT DA IEE B R OFEBI T D5 R
Zos Ul PR ORER, A MLv—7"1 (IEZD
& SAREEON (BAHR) DFICA B2 EDOFARE (7=.35,
p=000) ERDOLNT, FOM, A ML—T72 (F&
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3 FRIEEB DA

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. k& —
2. {KiE B6HF  —
3. j:gl_j’j AE4FEE 3wEk —
4. SEHEEkOY 191 018 493t —
5. AT 380wk DROEE  G3EE ADgwik —
6. 25m i S279%F 153 - 5A0FEE _661FHE 41 THEE —
7. MK AA) S143 21220 197 364t 127 -AO4wEE —
8. kUt G4 S0l =050 202%*  326%F  269% -350%* 589k —
9. {A3ZkE -006  -144 202 283%F  231* -214% 202 239%* @ —
10. RIEAHIE A68 123 247¢ 086 295** 195 069  230* 115 @ —
1. AR—7"1 078  -046 231* 154 174  -148 018 348 118 132 @ —
12. AR—772 016 -036 132 035 068 -058 -005 219%* 062  .100 7I1® —
13. B 247%  219% 090  -102 061 086  -171 -214% 053  -037 -254* -218% @—
14, AR 154 051 046 002 -003 -093 -080 054 -021 -083 -099 -174 135  —
15. T 085 004 095 112 104 -103 025 192 136 031 S4I% 061 -151 013 @ —

Note : WD IKEIGFROT—HF ZFHNTHND (VN = 90)

) RBER 1 K2 ITBNTHIKST A FOfER&
FREZ BT HRRIFBO DN b DD, ZbiFnT
BN MHBEOREE CTh o7, BLEX Y SIEEICE
T B IATHERE L IR DR O CHEICEE T A IE
Hif, AR CMBIZERTE L TCWDAIEEO TR
O BAHRD ] THY, Ziud, Yi%7 A "3, BT
FEMEZZ 720 T3, &2 HEFITT 57201

&4 FBERDTR FOBEFLEL WMD)

Variables 2014 2015 2016 2017

5E & 104.99 £3.90 11347 £152 117.75 £4.39 12297 +4.49

104.74 £4.48 110.80 £4.74 11691 £5.12 122.86 +5.27

Q
= D

AH 1694 £1.82 19.03 £2.19 2232 +£398 2448 £4.02

g &

1694 £249 1895 +£295 2136 £4.15 24.63 £5.12

# 653 +152 963+£198 9.62+1.65 1097 +248

&

S

530+£127 950+373 921 +152 1046 +188
SEGIEBEOY ()
&
R ()
%)
BAERBEO: ()
&)
RHEAATE (B)

©y)

8851 £18.7 10338 £184 11791 £133 12692 £153

7803 £186 98.19 £14.8 114.18 £185 11781 £224

<

392+162 661 £228 981 +3.14 1225+401

325+1.16 447+160 624+204 8.15+290

19.70 £4.09 2543 £3.99 32.03 £330 3549 £6.02

1876 £320 24.79 £3.19 3039 £3.03 31.55 £7.52

2273 £701 2382 +524 2467 £6.03 27.03 £6.09

2547 £242 2658 £590 2748 £7.03 3039 £7.46

Note : Vo 7NWVEIE, Wb BIR =35 | LI (n=33)

248 20174 1)1 A R—Y e

* < .05, *p < .01, *¥¥p < 001

RS TEN A U ST A HRE 2 B & D E e
MR TH D Z L AR LTV D, S THFZRIC B T,
B & TR & ORINCBRENR H 5 = & s S
TWDHZ ED (Bucket al, 2008) . AFHEIZHIT 5
FERAE S > T U CEITSRE L (K7 A N OBIRIEE 7
FOTHDITHETH D, 72751, AFRAREAIC
R AU, TRIEREY (8 A | ZiHlid 2= &
T, IMHRED A ARV D Z L3 C& B &
EXDIEAD,

4. 4 $READEBTOI S LB THRALANIL
~DERTHER

2 4\ HGIRED 4 RN T2 DIRKE B OMK T Df%
RO LA R LTz, TN HDOT—X %6 21, 5 HHE
DETTT A N ORIRFHIZA T OV TR R RRE T L %
FWNTRRGIE LT/ AR LD 5 Th D,

AW TRV A ST Ch 25 NFIL & CFI 1%
[90~.95 LI E), RMSEA % [.06~.10 LLF). x2
fEOFEML 1.05 UiE) THHZEBRRNET LE
RTHEMEL 2D,

FOHMELY | A= 1T K ORFEARTEDOET L
BRI CHLHZ ERHBMNE o7z, RORHZ, 1877,
SEHIEHEOY, BAEREONI RS TH 0 . IS Ok
MR H TR/ 5 Z L AVRBR STz,



=5 BEHBRETILOESE

Variablese®  NFI ~ CFI RMSEA i df p

w7 371 395 294 34848 5
SEBIEBKOY 780 827 198 18584 5 002
A—EBLF 976 1000 000 3223 5 666
AR 633 699 193 17891 5 003
FIE(ARIE 893 1000 000 2116 5 8%

Note : o7 uE, Wb BER i=35) | &R =33)

F7o, 2016 4F (N7 1AERE) KOR2017 4 (2
IR TR D HRT)T A ORI E RO ED
ZETONWTAREE N BEA TUIG L7 A2 X 2 1R L
7o ZOFER, 2016 FEICHBNTIE, ABEDOEFHEAN
LY LAEICEY (¢ (196)=2983, p=.003,
Cohen’d=.43 : small) — 5 C, ZDZL 2017 2k
WTIIREO ALz -Tz (¢(193)=0.450, p=.653,
Cohen’d=.06 : none), ZDZ &b, SR
DHIHEREONT 1 7T ML, /N VAR D180
~NVEFEICA ESEARE A R T LB LD D
DO, FrYxy METHEBEIE 2FER0H LTI
1, ZORRITFRAT LI Z LR ST,

(=) 1 <.10,%p < 05, #p < 01, **+%p < 001

\ O AR
60 - ‘
ol — ® NEE
40 + T l
30 l
20 40.5

34.5
10 +
0

2016 2017

2 REOFERNTR FEFTRADLEE WMD)

Note : B 7 VHIE, 20164 : ARE (n=107). N&E
(n=90), 20174 : ARE 1=107), NH#t (n=88)

5. F&H

ARFFEDO TN F OB TH D,

1) SEMOESENT v 7T 2, 7%
RTFEOHNDLHDOD, 1 F&tEz LRI FIT
T HILRWRREMER B D,
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