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OTSUBO Kenta', KASUGA Kosho’, YAMAJI Shunsuke’ and NAKANO Takahiro*: Multidimensional analysis of
the relationship between physical fitness and academic achievement in elementary school children and the habits
influencing it. Japan J. Phys. Educ. Hlth. Sport Sci.

Abstract: The main purpose of this study was to analyze the relationship between physical fitness and academic
achievement from multiple perspectives by linking data from the National Physical Fitness and Exercise Survey,
and the National Assessment of Educational Attainment and Progress, targeting 1,213 6th grade elementary school
students. Additionally, we examined the basic exercise, learning, and lifestyle factors related to the characteristics
of physical fitness and academic achievement in a composite manner. The main results were as follows:

1) Although a significant positive correlation was observed between physical fitness and academic achievement,
the degree of association was low.

2) There were significant differences in the average number of correct responses to the achievement test
depending on the children’s physical fitness level. Children with higher physical fitness levels tended to have
higher academic achievement in all items. However, children in physical fitness assessment group E had
significantly lower academic achievement scores, suggesting that the children with high physical fitness tended to
have higher academic achievement.

3) Multiple regression analysis was conducted to examine the influence of lifestyle on both physical fitness
and academic achievement. This revealed that 3 items — exercise time on weekdays and weekends and homework
effort — were significantly related to physical fitness, 5 items — screen time on weekdays and weekends, homework
effort, study preparation and review, and reading time on weekdays — were significantly related to academic
achievement.

The present results have revealed the relationship between physical fitness and academic achievement in upper

elementary school students, as well as the characteristics of the combined relationship of basic habits to both.

Key words : physical activity, school education, lifestyle
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JIDOBIRZ 2 FRIRERTHICIHE L, V£ 5 ARRFIC
BOTRAEREOHBEBEFRARDO S5 NBH, /)
o FERHC BV TR AR RO SN o7zl

K5 AROEANRBRUENRANREINTNZIRZEE E LT E R R oA OR5 5

DEmZAEL %71 244
- =G 95%CI el 95%CI
e FREC FBRME RRAE FREC FRRME RRA P
%&@Wﬁ@ﬁgﬁ%”fégﬁA(Mg%ym‘@u 0.007 0.004 0.009 0.174 31.465 <0.001  -0.001 -0.003 0.002 -0.014 0.179 0.672
WORGE) PAR—YEAHT I HBX
ZEDLHVOFHILTWETH (FE:
TH, FE AR 0.007 0.005 0.008 0236 55.039 <0.001  0.000 -0.002 0.02 0.008 0.060 0.807
BHEDL BVETVETH 0.026 -0.392 0.443 0.003 0.015 0.904 0393 -0.054 0.841 0.050 2980 0.085
1 HICEDL BLOK, 7L E*> DVD,
B LS AR— T, Ay ayay 0079 0498 0340 -0015 0137 0.712 0.386 -0.063 0.834 0.069 2839 0.092
DWEEZE R TNETH
CEBE S FH, FEE:RHD 0277 -0.096 0.650 0.057 2.123 0.145 <0444 -0.844 -0.045 -0.089 4761 0.029
HREEZHHAEXRTVS -0.967 -2.013 0079 -0.052 3.287 0.070 20781 -1.902 0340 -0.041 1.869 0.172
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fFEH, FTL BVORZENCETNS -0.466 -1.228 0.296 -0.039 1.440 0.230 0.118 -0.699 0.934 0.010 0.080 0.777
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OO TH - HH 2 LTS -0.243 -0.800 0314 -0.026 0.733 0.392 41331 -1.928 -0.734 -0.141 19.150 <0.001
SERSOFZERFELIONS, W (HEAD S
SHEED 1 HB20 ENL VO, f
g LETH CAEATHERL TOARR] <0332 -0.835 0.171 -0.037 1.682 0.195 -0.434 -0.973 0.105 -0.047 2497 0.114
SRR EBERO ST E D > TO B & 5
HET)
SEREOPZERELIINS, HE (HEH» S
B 1 HBb ENK SVOREH, Ft
. 0273 -0.046 0592 0.048 2822 0.093 -0.585 -0.926 -0.243 -0.099 11.288 0.001
He LETh BERHFDPSES, 1B
FEIEBREET)
FEAHBIREL 0.41 0.31
IR 0.16 0.08
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WELTWAS. AT, #HE - B 019 &, &
PAERBICBT B K07 &%) & ORI B
BRIEZED ENEh>TEHELTWVS. b
DT M5, KT OMBIBRIC DOV TH
AR ROV T B LRSS T
BNEDD, WINEEWWHBEBGRE D T
V. AIRICBT B IV R, Eilod
7% (R - BH, 2019 ; BIZH, 2010 ; FiAlE
m, 2016) LLERTKREL, HDEEZEHDE
BERENGRE LTWBD, & hoEk:
BENCETHLTWEEEZSNS.
SRR THR N L2 NOMRZIRZ S L ZDH
RN E DD, AWFFEDFERICTNT A B,
BHBXU CHOREDOZNHRESANEL, E
BED W D) A RIS B AR MER 2Rk L
. ERfE ARE BHBIUCHEEDMODED
REZFPREL LOMRRZR L. HADF
ERMGE LRI PKIEIC X 5217219 5%
PIHEERDOR D ASNi0nE 00, kit
2 RKBIBEAAIC KUSE7 A b ORFED E 1
ELDOXENTAIDRATHENT EHBREEN
TW% (Castelli et al., 2007; Grissom, 2005). ZAHF
TOFERIZTNS DENOWIZERRE L TH
D, EJPKEEIC K > TH D SR ERE S T &M
AgEN. iz, ISHMERSICBNTE, (K
JIKHEDENTH % CBE L b IR IKHED &
WA TFE OO EIHICHEREGAENZRD SN
S, BRSSO TR, WA R
Ml 5 N7 h > 7z. Pontifex et al. (2011) &,
75 2 — iz O TS TRERE D R ARSI
Rl LIRS & OBIRZ MG U 7RG R, @ik
TIEAED )V —)VZE TR T ST E Tz DITn
L, AEARHIFIICHISTETE ST, B
FWEMED ST e BRE LTS, Eiz, /D
26 FERFIC B AR ICIRERERNSD RS+
VU FFBELSR) NN, SRANSD
HENEC AT o & LS ATEio&n, Eilk
KPS KZLWEEZT B LIRMINTVS B
HiZM, 2016). TS5 LT ehd, HEOWEH
RINHNZ S M EICRE LT, FcEkhza
T21EE, SVRZZDOTHNE, PP H 5

SRR Z2 5 FICHD AN, EBE OS] - A
R=YZRDIAALTVDEERNCHZFIX, EX
ARTED, ZHAATED % T LR 5N STHE
NCEREFTWB LHEREENS.

2. BFHKEDEBWVICKBENEEFRDEEE K
USHOER

ASIIKHEIC K > THI1 & OREMRMED Fix % Al fE
MAVRBE NI D, B IKIE & 22 e
150, FLRERTES I K OIS A S D B R
DENG MG UTAER, R T17kdE & 201 EE D
HEOBEMEA R E N, B0,
HBEBRRICBV TR EERDOE AT IV
— (36-44) ICHEHT B &, KIKHEIC K BEG
DEWNIX 10% FEEHZE DD, AEMITREDS
Nixhotz, TOMCEAL T, EERNES SRS
X OGS ES IS BV T S AR OEAD R &
Niz. KPR N OO ERITRHE L
MMAEL TV B EfiE SN TWB T s (KT
E, 2023), PHRLEAIER, EORJIKkdEED
BB TE —EHDHETHFIEL TSI N
I Nz, —)7 T, REEFHOKNATTY
— (0-8) IZBWV T ERDEIGHARICEN o T2
F 7z, FLEERTES B X IS RES S IC BN T
&, RIKEDEKWD BB XU ERHCE I 5K
IEEROBIGHERICENM 2. chbDTeh
5, RIKEDIRNENIT BV T FEOE|
BRENT EAVREE N REFIED (2021) 1,
07 E R & AR STk HE & DBIRICDW T
L, @FNRETIEMICLERT TETERY] O
BERICEZ L, KAEDBETE TETHEN] B
HRICZWVWT EERE LTS, ARIFHCHBNT
&, FAREOEANASNTED, KIKHED K
IZ &> TEI L)V DENIFE D EEIT 2R AV
HoNBEEZBNS.

Kz, ELHERETS T & IS H RS OB I
HAEDOBNEEDOITNRELZEH, IGHM
BFATIE DR E EBHOREBBOE G L
EAMEMICHD, BRI ERECIRERLE (53%)
IMEIESE (0-7) Th-olz. MFBEEH LD,
EROBEHEZELOTERIALEDTAISHICE
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WA IKHED B AN & O B L T\ B ATHETE
MHER I NS, EFE, WEOISHNEY %
ESEXT 2hWHEEWRHREE TN, 5ED
WEIR EAROENT VS CCERREA, 20184,
2018b). AWML IIT 50K, WEDISHNA
HHERBRLTWL 5 2 TOHRBADS DR
WBEIRBDTIERNTZA DD,

225 DO BRI DA KHERT T & 38
51, EIKEMENERTTIE SR DIENK
&L, RTIKEED EWERF TS5 R DIRAYV)N
TWHAIAEES 547z, Ishihara et al. (2021) &,
g | AR S 3 RIS TOR B R U
BAEDZEICDWTHEL, Khdmlbds e
35 BRI ORAKFEEMD M L2 —75T, it
FEEOZLIEED S RNT EZWME LTV,
ARSI HEWIIIZE TH % 728D, MW7z B 2R
A U SefTi%% (Ishihara et al.,, 2021) & HEFHELHR
T5HT LTIV, AW TR 7kHE
MDRES)T A M HEEICE BB ENRD 5
N ez5F5A5 L, KPKEDEOREICET
BEIPPEED R E B X OO BONE X, #h
DL EFNDOR LT v THERT % el %
RLTWB EEZBNS., WiC, A7KHEDKN
E BE O BE & Lhig U T/ F I A I K
<, THPEEICRED -T2 b, KITHME
W EBDENNRIARN DT AL, TRAWL
LNV OTFEEMEEL TS T EARBE
Niz. AW D Cld 7  fefThrgse (R - B,
2019 5 HIEM, 20105 FAEH, 2016) &FDH
ERAR TR &2 OBIREIRZ % ARV
MR LRI ENEH, KIk#ES L D¥ D
TRDER T 5 F R B &G ORI AR /%
BEEZLND.

3. OB LUENEEFRNBBOESHEE
A2y e OBETEICB LT, BATEEND
IR L TIEDOME Z /R MY (FHEIE D,
2010 5 fELIEDY, 2009) P, EHARGEHB)FNED
DM\ _EDHE S T IEERL T THRRED S
KB 2 RIS T EMMESN TV S (Hillman
et al., 2014; Kamijo et al., 2011). X T, 4iEH

EEhhd 2 0EE) e OEE RIS (8
2013 5 K HE A, 2008 5 HIRIE A, 2019 5
Eh, 2011 85KRIE D, 20100 BAbLND. F
7z, Grissom (2005) (&, {#EEIRAEDATHEREED
I 22O HITENZERE LTHEd % LiE
LTWS., AIRICBNT, hhBXU%hE
HAMEE & ORRZ BRI ST S BT U TR
R, RIEEEATIEEH & H OB 35 &
UTEEANDOH D A D 3 IHE D, 2 TIEIRH
ATV =&AL, EERL, EEAOID M
H, TH - BEBXOCEHOHERME O 5 HEN
ZTNTNAERICHEET 2THE L LR 5Nz
1511 & B kI8 & OBIRIC DWW TR TTZEIC I
WTZDOHEARENTED, KIDNEWTFED
K OIERGS KT 217> TV 5 T DR
NTWw3 FE, 20115 I - =8, 2008 5 FiA -
e, 2013 5 FENE D, 2009). AfFZFEICIHB VT
&, LA OETRN I X U H OFEBRF ] O 4mHE
fRERHRED R E & <, SeATE DM RZ R
B TH- 7. AWIZUC BT 2 MBI OHE 5
Hi, GEMIC X 280 TH O, stz v
TOFHH & HeA T B RF R 2 38 K RT3 % Al
DNWTEETZLEEHZEDD (Fl -« Ei7
2019), N ZEE® B S 2 THE QS ATLH) % 18
HELTWL T EOREREENHERS N, FIRE
BAEICH L TIE, #BICBdT 3EE THBZHEHD
S, TEEANDOH D I K U H O
KA T, (KHDZAZ V=2 %A LB KUK
ANV BAEEER AR R R Ule. BRI
RED EEZ R UIZDR, EEAORD A KL
CEE OB TH - . TR BT, #
B OFHE DT EANDIL D A & o T2 22 OB
M U TR % & e MRS TN T
W5 (B8, 2017 5 ZHBE, 2010). ARIFIEDAE R
& TN DATHIZE L FEDERITH D, FKiE s
HOBEMMEMNENEEL S A CEETHHT L
MWRBE NIz, —J5T, FHOE LR U NI
BT % & I N TV 3 2E O MM DOWNT,
AR TIEFAENLEIRD NG >/, 2ok
IZDWT, W EREZWGRE LIfgRIcE
WTIE, BREGEHEEZRTRENDZ G
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D, 2020 ; MEF, 2000) TEMD, FAERREDE
WZXZEDTHBHAHENENEZ BNS. EEH
A CCHREEA, 2018c) DFSHEMN H/INE 6 48
EHE 3 R OREEF IR Z L 5 &, 1R
MM EZER LU THS - EEDEIGIETREEDS
M30% I EFmNT D, NEEEHZEE L
NTREFEREBDNHN T EHEZ S, TO¥Y
RE DRI E MY, 22 L 22N & DRI E R
HARDSNGED > EKRE L TEADBNS. T
NHOTEMNL, INARERSICE N TR, HHE
W E T 22 e &0 &, mHEEICHD LS
T RTINS A E 2179 LWV TR D R
BOZINTH U THET BT L HIHEREINS.
Z T, AW TIIARE ORI DV T
TETCWERWZD, KHETDIMGFIDRETH
BLEALNS. mAERHEICBLT, Pl ewmiE
KD 2 WIS RIEDREE L ORHNRE I N T
% (Abeberese et al., 2014 ; XHERRIEE, 2022 ;
EERE A, 20110, ARZEICBWT & RO M
THY, MO ET ¥ 08K e OBEMk
R E Nz, BREZITIE, BHETL 50O
BRICE TV B IREIE E2 @ T VRS
ENFe. WEREEOHIRIMED, Ao 4TS E A
VRNV ADLZERTEE L TEF I DOEE L
W BT eI NTEY EEIED, 2011),
IR OHIRI R IR E A E 1 D1 s U TR
WY EHHEREND., — T, (KHDZXZ Y
— 2 A L DWW T A DRI REZ R L
THED, A7V—=VZA LDBEVWREDZZHE
WZ EAREE N EITIRICENT, TLE
DZ 2 —AFHPA 2=y FOZa—A%x X
CHTWBREDY T A MCBT % IEEENE
WZ EDMEINTV S CHRREE, 20180).
—J5C, FEREED EAOFEBIE AT ¢ 7S
OFRAERAE L, FIFHEERLZ P TV EEH
ZVHEHANCH S T EMREIN TS (Rxwt
BEROIZET, 2022). TS5 Lk eEhE, A
V) =22 A LEENOBRMEICDONTIE AT Y
— 2 A LORZ I K > TEDREFRIEN TS
TENEZENS. AITIE, A7V—2RA
LOWNFRIZOWTHEL THEST, FHTORH

E o — LB BRI & O e LT ORI 2K
BITETWERW. NHEICET 2T Y 2V
ERAEMCBELT, ESHNZG TR EEEN
ELTHMHINTED, /NEEDVELL LD
SHWEFET 2 HMOm S ZFHEHHKE LT
TEMNREENTVS (Rxy v HEREGUIE
fit, 2022). THLkTehby, SH%IEATY
— A LOWNEE GO IRENEHAENBRETH
A5, ¥z, MBXRUENCHLTHELTH
BERBHAVRE NI DIRIEEANDR D A TH -
Too BN WA (1992) X, WiERC & ED DX
FED & 2EREAD VT E BT ERmMIC
BEHEICHEDHA TR ERIE LTS, £zt
EFh (2018) ¥, AR—=VEHEFE LTS TEL
WHEBEL TWENTFES L AT Grit (k<
1) ODFMRETH AWK\ EANENT &2
HLTWA. AT, BEERIEEER &
WBHZ RS T EDMEEN TS (Credé et al.,
2017). TNHDOT 5, FEBICHEMIICED
T T EMTEZRDHLTIRT D IRE DMATT B
FUFE oM FIcHEUTERL TV S L HERE
ns.

V &

ARG, /N6 FAENE 1,213 2 AR,
2ERS - ETRES), IR EGRES K 02E
2207 - FERVFAE O 7 — 2 AN TR 1 &
LSIOBRIE R LN T B T &2 L% H
& Uiz, E5IC, RBIUTEOREIC
I B AT, PE B X CAEGEEOERZ
BN Uz, ZEARERELITOEY TH
%.

1. k)1 & 20 & ORI IFA R R E DB fRAYEE
HHENBEDD, FOBHORE I, > 2
2. WHEDKSIKUEIC & > THEINCH B R DR
TN, WITNOEEIBNTE, KI7KEDNE
WIREDZZNEWEN 2R Uz, Sk 2E
TEHRBEOZS L)V ENEBICH B — )
T, RIIKEDERWVEBRDO T EE D%

FEEITRNC AR E Nz
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3ENRAEICB LTI, AhOwIE L DG
NEDHEN, EKIKHEDRNEMIC BV THES)
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7=.

4 AR KHEDMENENITIE, 2 OENI K E
<, WIKENEWIERITIE, 2SR ROED
INE WM DERD STz,
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DOEO HH, T - 1EEB IO TFHO K
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b bNTe.

DI EDFERN S, INEREHEREIC B 51k
J1&277 & ORRM I X Ui IS B REANE
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BT B2 M X g N, Y97
HNC BT BIEFORF DLW ARSI A T, &
BRI CREICHEZ DN T Xl OGN
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BTV HATEH, TH LTV ARGES
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Ebns.

VI KHARDRAL L USEDFRE

AP ODBEASD D 5. HE 11, #
B2 5Nz 3 THO/NERIC B THRBENS
SNTEDRERGE Lizizt, ARWIZERERIEA
NHEERICB T M TH LML H 5. 2
I, AT —2IENE 5 ERIS, EhT—2/N
6 FERRICENTNIE S N e T — 2 E VT
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TSR U TRl 5 D D528 72 KE LT % ATREEDS
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FERZ IRV ED, FRFICIE S hiz7—
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D RO TN Z2 RIS 21T, F O
K& 8T 5 T &0, MW Ez L,
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221D T R T DV TGS B3
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