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Relationship between Motor Ability and Playground Equipment used
during Free Play in 4-year-old Kindergarten Children

Hiroshi Akitake

Abstract

Objective: The aim of this study was to investigate the relationship between
motor ability and playground equipment used during free play in 4-year-old
kindergarten children. Methods: The study enrolled 22 kindergarten children
(14 girls and 8 boys), aged 4 years. Motor performance was assessed using six
activities: 25-meter sprint, standing broad jump, tennis ball throw, two-legged
continuous jump over, body support duration, and ball catch. Each category
was scored from 1 to 5 points, and the total score across all categories was
considered the total motor ability scores, following the methodology of a previous
Japanese study. The playground equipment used during free play were observed
over a 60-minute period in the kindergarten playground, which included a
jungle gym, a sand pool, a horizontal ladder, a football field, log wheels, multi-
purpose playground equipment, a place for dancing, a hill, and a shack. Results
& Discussion: A positive correlation was found between log wheel usage
and standing broad jump performance (p<0.05). Additionally, multi-purpose
playground equipment usage showed a positive correlation with total motor

ability scores (p<0.05). These findings suggest that multi-purpose playground
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equipment contributes to the enhancement of motor abilities in 4-year-old

kindergarten children.

Key words; multi-purpose playground equipment, horizontal ladder, physical

activity, moderate-to-vigorous physical activity, intrinsic motivation

1. #8

SCERE A (2012) 13, THDREREBIRS R ERA S ] ZHIERL, 2012 4E%)
FERIRLIRE TS BT 2 HRIEE) O A 7% 5 FTRERLHIBTOWE S ZD72—HO
GRS RGEE & G T, [Hkx ECFZHOIC, BEH, G560 752
b LIRzE 2] v HEEZET, HRUESRH 2 RE L7z #
ETIE, PR ED 1 H 60 5RO ERESAKIESE) (moderate-to-vigorous
physical activity: MVPA) O ¢ [ % PR3 % X 9 HE3E L T A (Commonwealth
of Australia, 2014; Hinkley et al., 2008; Ferreira et al., 2007; National Association
for Sport and physical education, 2004). [Educating the Student Body: Taking
Physical Activity and Physical Education to School] L &8 — k (Institute of Medicine,
2013) Tl&, FEBZLHRERAALTH L LD 300D MVPA iR TE 5
ORI RETH D LBRTV D, LA LIRS EH DO MVPA DEIE
3, —HOFREEH A ¥ 74 > OF50% O MVPA 2R % & 9 1HEFEL
TV b OO MVPA DR, EEIHREDLE D H 2OV TR Z&R L Tw
% (Australian Bureau of Statistics, 2013).

B OEE T & B H#E O I M BLY 2 ZEEER B B E A OV OWFFETI,
REREIEHBEOPEZ HD L Z LKL D OOREREDOFHEHNE
WX TEHMERL ) S EBHEEOHEN VL 2L REND D, KE
fREL HMECZENETNORFHMEZRICANDS 2 L OREEEIVRER S LT
5 (RJNE2, 2023). HREREE R HHECICBWTIE, HHE®TO
FEBRALOBRREZEDII 2=y —2 a UM 2 5 &I X - THEspRg
NHEL BB I LEZHELTWAS UMEIZA, 2016). H b U OHEBERE
BEHEA F VOBl E EBYRE)) OB TIE, AFEREBEE A Lo MBLL &



H m&@;%ﬁwﬁﬁﬁ%wﬁ? ﬁggjf@ BEAR 15

BhRE) & BALATRRD H -3k b HAuE (HIL 2018 5 HHIZ 2, 2015; H
o, 2009), BAMEASEED SN o oW b AT 5 (WH - figE, 2019). F
Eh - boHMENE, NENEEOT SNEHZEXECTHL L LT
% (M, 2014). F2NENEHES T SN T2 L X DOITEICNTET % B
& THCOHE L ARES O] THh B Ll (Deci, 1980), Ao A it
UANEH SNTW5. ERIE, SRS HIIITHE 4 72 BBl O % BB $ %720
W o TwD (Bl 2005). S 5ICHERIE, TEHOB\OEMEL, #OIS
ZAbx G52, TELORRBIHMENT A720BETHL I LEABRENTV S
(AR LT A, 2009).  H HI#E O 0 JERE R E BN B/ A 3L O MO FEHI B W T
1, kakodl ) mEEHE 2T (W - R, 2019 5 A, 2018 5 HH,
2009). LR oHEE AR Lz EEhlE O, e RRIRPHEREI LT H0
@ UPKIED, 2016 Eiff, 2005), HEEFHIZEO#ER THERZ L ANES)
eI ET 20OV THLRIZE N TV R,

ARRFTEIE, 4 %% G EBY AR & il OISR LR & o Btk %
KM+ t2HME L7,

I. &
1. R
5L, KEEh S AMER O 4 IR OLIE 22 44 & L7z Table 11%, S ARIHE
BAER L7z, ABFZEIE, O 2IKB A R — 7 KRB BLIE 12 360w TiF%E
fal A 22, KR RAE 6 7) 2R TEMBLZ. SRR, KEsL
L ORER I, AMEOBRELHAL, WRORERIH L TRAENEZ X
HTHEAML, WEDHEEE MAGREE FI2E AHE RE 288
T = DRFIOWTHHEZIT, REAH»SHFIITES, FALHE, W
Hafo BENEE, HREAEZNZN01cm & 0.1kg BALTEIIL, 7
5N 72D 5 Body Mass Index (LLF, BMI) #&H L7, BMI o&H XX
ISR L 7.
BMI = Weight (kg) / Height (m)2

a1
=



16 o R T

Table 1 Physical characteristic of subjects

n Age(year)  Height(cm) Weight(kg) BMI(kg/m®)
Girls 14 4.9(0.3) 102.5(4.3) 16.0(1.4) 15.5(1.5)
Boys 8 5.0(0.3) 106.1(3.3) 16.8(1.4) 14.9(1.2)
Al 22 5.0(0.3) 104.2(4.2) 16.5(1.5) 15.3(1.4)

Value are means (standard deviation).

2. EEREHDAIE
1) 25 miE

26m A, EAERZEZED RS — M5 25m M EEM T 5 F TORRMZ 0.1
FHALCHE L7z,

2) VbR

VHIRBRONE, MR ARECBWT, D ERSBEAL) D MOTICH O X )12
N TR RS A 1) 3 & A b & ORI HEE A om B CHlE L7z, VB IE
BEONIE, 2 MM L CRWREE R L7
3) R—=nEF

R—#Fi, BRF=2AR—VEHOTHERZ L THETOET RIFCtHE
AAERVF, RS A4 >~ L R— Vi T & OREHHEZ 0.5m HALTHl - 7.
TEAR—VIITIE, 2 Mg L TRV R E R L 7.

4) iR EAEEE OV L

T LR OB L, 0.5m MRz 10 HofA%Z, WEZHiZCT—20
EOERISHRHEITHE L, A5 — M2 ORAR 10 A2 RO S T CORM%E
0.1 B HALCRIE L7z, Wik OBk Ui, 2 |90 L TRV EZRM L
7z
5) IR [

WX, ol [Ho®S, BlROME] ChzEE, A
LEHICRER2OBEL, WEMILCHELEMEORTHRE L Z 72, HRH:
FRBEREHNE, MM CTHREZ XX 5N 5 25 ETlE L. SHIRERIE, &K
180 fb & L7
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6) filiEk

WERE, EE 12~ 15em 1 ZEDTLKR—=VE, 3 mBEN/ALED S EED
T%&Hfhﬁijm%éK&LLtﬁ®L% o7z R— NV EDENFE v >
F L7z Wik, 10ko5 bF v v FLAREKE L.

7) EBIREI G

EERE ARG AL, TR E O TR oEE R IiA] 2L, PR
EAMEEBICANTEMR 1 ~5 S THEILL, 6 HOER LM%
B ke ne L CURRH4A, 2011).

3. BHEUVHICHAL ZEER
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Figure 1 Playground in kindergarten
HHI#E ORISR L 72 B oA, SRR o BRI 60 20 o B HED

HofTEERZBIS L., DR oOREICE, Yy IV T A, B EM,
gAE, T ra, by h—¥ WK, HEER, ¥ RAETL40 (E
BTV DODY v A% T 5700 FEEEPFEINTNS), DS
DOEEE, [, /NEIERE I T (Figure 1), F72981%, BEDADEEN
EEFTICENECZRINT A 2L b TE72 BEIE, TLXOEAMEBEL
TWwab I eBE)EERL 2. FTEIRRNE, 60 70 [ H i O i I B E 12 3% E
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ENTVEEEBIOY Yy h—7 4 =V N EDHIRIZT E D Db - 7
% L BB CIBERL, 60 47 CilE A 7M., WR, i oH&EZEH L
BYESHTIE, 8 B D Panasonic LD 7T ¥ VT4 H A5 (HC-W5H85M) %
HNTHFEL L LHOTHMADMFETE L L) KB L. YROER)DH
ZOHOATEIRER O 0TS, RESERSHR TE 2 L9 ISR O 1R/, 2 B,
T=VH A FBIOENIZEF S TikE L7z, R— A0 ) 0Bk, 3
O HFTHEDOE T A2 HEMN L THEML 7.

4. HrEtunze

FEMLELX, IBM #1820 SPSS Statistics version. 25.0 % H\VCTHMr 217 - 72.
FTRTOMIE, FIMH = EEERFETR LU RO GRNIER, EEh5k ok
L, MIRO W tBE R AT - 72, EB)EET) & A HiE O 07BN O BRI,
Pearson OAHGHT %2 I THHMT L7z, $XTOE AL, 5% Kiie Lz

I #X
1. EEREN
Table 2 Changes in motor ability
Standing Two-legged Body Total motor
25m sprint broad Ball throw continuous  support Ball catch ability
(sec) jump (m) jump over duration  (frequency) scores
(cm) (sec) (sec) (point)

Girls 14 7.4 (0.6) 70.9 (13.4) 4.0 (1.3) 5.9 (1.9) 23.9 (15.7) 44(3.1) 19.2 4.3)
Boys 8 7.10.7) 76.0 14.8) 4.2 (1.1) 5.1 (0.6) 279 (23.3) 3.6 (25 184 (24)
All 22 7.3 0.7y 72.8 (13.8) 4.1(1.2) 5.6 (1.5) 25.3 (18.4) 4128 189 (3.7)

Value are means (standard deviation).

Table 2 1%, BLBo 6 HiHOEBIFET B L OEBREIREHEZRLZ. 6
ffi H BRI B X OEBIEE IR AL, BRI X - THEM R 213580
SNhoiz.
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2. BEREEUVHICFAL LEEOFE
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Figure 2 Percentage of playground equipment used during free play
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Figure 2 &, HH#E®HIZFH LzEEOBEEZR L. KIROEAZE
HoEEE, Yy v TNV TAN62%, WHAT1%, EBMI18.7%, HAED
1.5%, 779 v aAns54%, v h—%h30.0%, HKOBEEH 0.1%, HEEER
D11.3%, ¥ ¥ AD7.9%, #EHVUSNORED 11.7%, A% 1.8%, /NEH 0.3%,
BEIDS 262%, EHNAT0.0%, TOMA17% 2R L7z, BRO#EAZERD
FEIE, TX TN T A 20%, WA 1.9%, EMI52%, HEEA30.0%,

7 aAN50.0%, By —3053.0%, HKOHEEEAS 9.7%, HEHERLL6.1%,
T AN0.0%, HEELDAOREED 13.0%, EAT4.3%, NEH1.2%, BEH
36.0%, ZENAT10.2%, TOMAR73% 2R L7z. BLWEHLEZEHOMEA
RHROEGE, X TNV I AR AT%, WD 53%, EREAT14.0%, Stk
B1.0%, 77 aAh35%, Vv h—h1.0%, HKOBEH 3.5%, HEH
BAT9.5%, ¥ AW 5.2%, WEEDIOREED 1.2%, EA52.7%, /INED0.6%,
BEDS 29.6%, EWNAS3.6%, TOMA3.6% ZnL7:

3. EENRES & BHRECHICFIA L - E OEEIRI R

Table 3 Pearson correlations between the percentage of playground equipment
used during free play and motor ability in preschool children

Wheel of Multi-purpose Playground

Jungle gym Sand pool Huj‘dﬁ’g‘d] Hmﬁ/om al Shack  Swing I“iﬂrn the log playground  Dancing Px[‘epl the Small hill Locomotion Indoor The othors
equipment playground

25mesprint  r 0311 0213 0.174 -0.25 1.000"" 0.596 -0.386 -0.333 -0.171 0317 -0.341 -0.193 0.174 0209 0.318

n 10 24 22 7 2 6 19 6 19 7 19 19 19 7 6
Standing T -0.346 -0.628 -0.306 -0.047 1.000"* 0.611 0357 0.815"° 0210 0.094 0395 0292 -0.055 0.240 -0.555
broad jump n 10 24 22 7 2 6 19 6 19 7 19 19 19 6 7
Ball throw T 0,028 -0.549%* -0.099 -0.064 -1.000"* -0.317 0.073 -0.431 0.106 -0.164 0.183 0190 0.198 0.813" -0.274

n 10 22 22 7 2 6 18 6 18 7 18 18 18 6 7
Two-legged r 0.554  0.694™ 0389 -0.120 -1.000"* -0.421 -0.106 0. Z4b -0.057  0.581 -0.455 0.089 -0.336 -0.448 0.335
continuous  n 10 24 22 7 2 6 19 19 7 19 19 19 6 7
Body support r -0.407 -0.639** -0.141 -0.226 1.000™* 0276 -0.195 0. 110 0289 0133 0226 0071 0176 0.542 0.428
duration n 10 24 22 7 2 6 19 6 19 7 19 19 19 6 7
Ball catch T -0.217 -0.305 -0.195 0.699 -1.000" 0.701 0.065 -0.164 0.151 -0.322 0.458 -0.103 0.099 -0.445 -0.229

n 10 23 22 7 2 6 18 6 18 7 18 18 18 6 7
Total motor r  -0.260 -0.073 -0.062 -0.066 1.000™ 0341 -0.122 -0.287 0.503" -0.327 0.467 -0.161 0.003 0.196 -0.630
ability scores n 10 21 22 7 2 6 17 6 17 7 17 17 17 6 7
Significant correlations are asterisk (*p<0.05, **p<0.01).
Values are correlations (r) and sample size (n).

Table 313, #EBHeS) & Al OCHIZAH L7z BoMMBBRZ R L.
P, HUEBRY, A —VEF, WL O L, AR SCREE R I B O
o ~ N -
BIBARRATEED b7z (p<0.01). /MR, EEREDR AR TN TOMHA

CBWTHMEBREZR LD, n=2 &% o2 0MBRED» 1 2R L. UK
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O, VHIRHROE EOMBBERER LA (p<0.05). #AEREEIZ, #EHE)
B R ER N E EOMBBRER L (p<0.05). ERBEFIEZ, FN—-rFEiFe
MR ZER L7 (<0.05).

V. EE

PROEMENTIE, FELATOII =y — 3 UREBBREEICTHE
TEREBEYER F 0 OMBUB T 270 S Tw b (BT A, 2021 :
N - i, 20195 MU, 2018 5 /MRS A, 2016 ; MH, 2009). H I OSH
BT LML RzER DI I 2= =Y a VBRI LT ED I,
HEEEENDIE O EPME IR TS UMEUTA, 2016). H HE O 0 266
HOEBHENE A F v O MBLE EBYRE ) OB I BT, BN ES B IE R F
Vo MBL L EE)RE ) & BETR O S iE b v Gl 2018 5 FHHIE
A, 20155 HW, 2009), BIEASERS SNAho2mEDHFAET S (WH - &5
I, 2019). ERo L) I RoBHECHOTFEHLOaIa=r—Y 3
¥R IEBENEB B E A )V 0 B & EBYRE)) & OBIMIE, BIEOA I OWT
WS 5 500 (K - &, 2019 0 EBFIFA, 2019 5 M1, 2018 A4
2017 : A HIZA, 2015 HH, 2009), ERSLHBELRE, COBATED, &
COBHTHEATOEPEIANTH L. Z 2 TRIIETIE, 4RIE2NRITHE
ByhE)) & BB OISR L7zt & o BIfR 2 MRS L7z,
MBOERBEIRETIE, DHEFELIREIT CHRE 2 EM &3 2 {8 A AN RS
ZiT-oTWAHREIE, TEHOEHREIPENZL2HELTDE BEITD,
2010). CTOKKFE LT &b 72H0—F 0@ 5L, BB OB % B R,
N % RO 2SR 720012, FEBRISEZ B A L GEE) L T 2R 23 C
EERL T2 LB RTW2 (BEIZA, 2010). )7 TR B HEDIC
B9 20781, Mo AmENhOTEIMAE E T F TIRE L, TokEom
GOEFENER AT L, FEBENEBEIER 5V % PR, BELR, HBAERES)
BfE% 3 D250 T b (Ulrich, 2000). PR, BER, BEREREE,
ZhEN 12 FiH, 14 ¥, 24 I OAER 50 MAHIZE L (Ulrich, 2000), 43
BrENTwad G, 2018 5 /MEE A, 2016). SBoEEhgE) & HHEC O
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FH O IERERY BB E A L & OBIRICB W CEBIGE N 2SRRI, RE IS
BT 5 H i DR EB B E 2 OV ORRERIC X o CHEBRE AN R LT
WL EERELTWS HJI, 2018 F4:, 2017 ; FHIEA, 2015 ; HH,
2009). F7.HHSZUOHIZBVWTERLZF LD OHREHIE, NERETE
BIHARTHEREHPEH N E2HmELTwD (ATUER, 2014). — )T,
SAEREEY B IE A F )V OBFIRDOZALE & | e O CREBRS 2 LAY S B 5)
PER OV OFEM & B ICBEIZERD S NS, Zhk7a B X OB ILAE N E B B
TEAF NV OWRMALIZIED D Z LIRS N o7z (BREFIZA, 2022). DK
OREIRLE L HHECHIIN BT 2 BN EBBIER F 0V oWfsTid, KER
WANEBEIEDMEEZ RO B Z LUK D b DDOEEREDIFHNEIC L T
EHMEC X ) SEBBEEOREL D% R WREEYD ), KREREE Ah
BERENZEFNORHMAEEZERICANSL Z EOEELEZREL TS (B)INE»
2023). AWFFEO HH#ENTIE, WMEIEBREIRARE L ETXRTOMMHE I
BOWTHBBEGREZ R L2, L LS5 nofRcix, MRS 1 (n=2)
Epolzlzd, SHOMEPSIERTLIIENTERVEER L. F2EN
BERIZBWTIE, F— VT EIEOMBBIFRZ R L7z (p<0.05). BHNE L K —
WEFORBEBRIZOWT, n#D R L, SHITKR—VIERITORBDE
W ELPRENTHATHW I EPEBEINZ EI2L), FRBERIIAHT
HbH. KOHEEZ, VHIRBC L EOMBBGRER L7 (p<0.05). ¥4 %
i, BERENCL B, N Y ARIY 28O AR HACEA L CHR A AR
BIETnEIEWBETE. ZO/RE, WTNT Y AERELPHWEE)
PEZERSVHIRMRCOREOM EICEEZ RIF L2 LB IND. B
P, UHIEKY, R—nPaF, W RO L, SRR R R oA
MR RO b7z (p<0.01). B, BARGEEEIMNNC & AP S Il
BRI O LICIZFG L g shiz. Lo Ladss, B, L
WZE > TABBROIEERS T I 27— a V2B EETHH S I LAVRIE
ENTWBHZENS (M, 2018 /AMuilT2, 2016 ; HH, 2009), Z OfEHR
EEHEIC ) BEPDH Y, 5B L T RESDH L. BE
WHAL, BRI GRA EIEOMBIBMRE R L7z (p<0.05). BEAEERTI,
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FHREBN B EDSLD - L H LA, A, At - Ledtt, SEEL, B
5 - BER, RLE05, 0L, BEHREHEHESOIZE, LUHNL, O
BVE, LUDL, 1ZVDIFE - L UDIFE, §XDBY L, LUDL, BY 5,
LT, 35, ES, BY -BURTE, LA (E-LDRITE,
Wa 3w ) 2, Ik E S, BSRESENED SR S, WY - WL, B 5,
ONFEDL - OhFRA DL, 5SEH-HAEDTHOT LV EBEENBIZIN
a7k, 1984), IS N T2 VMR, BER, BIEREDBIEIERTE,
BABEBGEFRE O FISEE L TwD 2 EAURIB SNz, sk (1984) 13,
BEERZFIHT 58 75% OFELH [WHWAREOHKTE L], [HHAW
O TH L], [~ SADKELERL ] LVHHEATHEATHSZ
EERWEHELTWS. HEAERE ZADETERZ ERZVIERLTHY, T &
b hoaza=r—vardhin HFEZECRL), HERLV-IVEFD
ZkyHico e (LARIE 2, 2008), LIRS (2012) TIRE
NTVLERN L LOER, @RI O%E, BIHWRETOFREICHRETE
BT EPTRIBE NI
AWFZEOBRA AL, DR T 1 60 2o B HE IR L7z R &5
B L OBMBRORFDOATH 722 L THDH. 605 MOHBENTIE, %
ROHEOHKEGEHRRLEFHRIOTXTEHHALTVE EEEVH VD
(Penpraze et al., 2006), & 5% AP ETH L. 4%, HEERETIRY
DX HIBEEBEEAF NV EZRBIL T2 M LT 2 EREEh
5. ML LR OBEE, Mo L FEkOEEERB X O UiER7D
HEZRLZWZ NS —LT AT EIIREETH L7202, SHBREEPLE
ThH5.

V. &
AW, 4R A2 RITHEBRE ) & B HECHICRIE L2EER & oRE
BMatd a2 eaHE L, WFOMRZE.
1) W¥5d, EHIEEEY, R— VP, Wi Ee kO L, SRR [ 12
HOMBBERD D N7z (p<0.01).
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2) AKROHEEIL, VHIEKOE EOMBEBERE R L7 (p<0.05).
3) HAERZ, EBRIRGESE IEOMBMERERL? (9<0.05).
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