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The relationships between motor ability and pass or fail tests
in preschool children aged 4.0 to 6.5 years

Tomohiko Murase! and Shinichi Demura?

Abstract

The present study was designed to determine the relationships between motor ability based
on maximum ability exertion tests and pass or fail tests in preschool children. A total of 192
healthy Japanese children aged 4.0 to 6.5 years were selected as subjects for this study. Twelve
maximum ability exertion tests measuring motor ability elements and 14 pass or fail
performance tests representing the fundamental movement domains were selected, and these
tests were administered to the subjects. The factor analytic technique was applied to a
correlation matrix, consisting of the 12 test variables to measure motor ability, to clarify the
factorial structure of motor ability. To examine the relationships between motor ability factors
and pass or fail tests, the theory of Quantification I and the biserial correlation method were
used.

The main results can be summarized as follows:

1) The motor ability in preschool children aged 4.0 to 6.5 years was considered to be
composed of 5 motor ability factors: power, flexibility, muscular strength, balance, and muscular
endurance.

2) The pass or fail tests representing the movements of “standing” and “jumping and
throwing”’ were closely related to muscular endurance and power factors, respectively. Most of
the tests concerning the movements of “walking and running’’ were not correlated significantly
with any of the above 5 motor ability factors.

3) The pass or fail test battery showed a strong relationship with the motor ability
measured by the maximum ability exertion test battery. Therefore it was suggested that the
pass or fail test battery can estimate motor ability in preschool children.

(Japan J. Phys. Educ., 35: 207—217, December, 1990.)
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Table 1. Sample size.

Sex \ Age(yrs) 4.0—4.5 4.5—5.0 5.0—5.5 5.5—6.0 6.0—6.5 Total
Boys 12 29 24 27 7 99
Girls 12 19 29 27 6 93
T Total 8 53 5 13 192
BAEENRECE S EBENT A b, $E % "
DEPED B\ EBEE S O TR EIE Y E M L 5
SR LM - FEAESYRELLLE BROT R 1. |X

FLERIND VL ONDET R P19 HE
LI T5, AEHET A + i3, Bayley?¥
VIR -T2 U dETHHRER
I oT, BFEOET R PN HRER XN
TWAR BT A YERTHT A FERIEL,
BIEE « AL SHRENRAICTE - BE
L boxFIBTAHE0E -, LL, B
S EECHRBCEFTE HRMLAE LW
MR T AGRICEVT, EBEHET A
FRLTLVERKEDOREYLEERT, K
B EREICRIERXTI CENTER LV 5
WABAD, Bz, ZoMOT AP HELUME - F
B ZEMH - EANSEREL, MERUR
i LA B FE L X o, $h R MBHRED X 4T
BTXrAMLTALNERY B EELLR
5, ¥, EBENYRLACDHDOFLEDOH T
2+ OBESYBRELEHRIRbR, &
DPE, EHEHNTF A PR XRELEZ LT
EEHET A+ OEYN (EEMEZMHE
criterion-related validity®”) ¥ #&&+5 Z &1
AHTHAS.

A0 B9, RO DHOBKAENRM
CESKTFAMNCE - THRIOIAEBED L
EBHET A EOBFREYALNCTEHZ LT
5. hooBAREYRHETAI LKLY, &
BYEBCESSET A EBENT X b
IoT/zOABWIRLEABENER LB
BIEA DL NFPHEONMCTAIENTESLLE
z2bhb,

ABRTHCLORICERR, BKBRAD2DO
DOYFHERED HBIRXI N 7:4.0—6 5D LT,
19884E 6 A20H— 7 A14B ORI RIE > FE
KL 724882 DA, £TOMEXTET LicH!E
1924 T» » 7= (Table 1), RIS FHEHBED
RENELL, 2, IROFROERIL-T
A—HNAEDT A+ HIEBEETH-1ch, H5
Wi, TARAIMCX-THRAGhDBENBRILS
BENBE, LichoT, EBHENRUEREH
EFAFDBRAETHS EEXLORLEF
RUOEEMAOH RN 120K L L THRbhH
7o, Ie¥s, SRR BMTE 1B
B, KE RSB LARBEOILDTH 1.
¥, EBAOGKK, Tihbdb, FE - -#BEOG
BME 2B L PHE L ELUTAETH Y,
EFROBEA I BB L RYPOF &b L Rk
REEFRBZDHEFMTHHLELLNS,

2. TR IMABRUMESZE

D EBREN T A VP RERVRESE

SROEBEEN XIREB T 57D 0EBIED T
A M, $IROEBENOBER VXY - &
B ZEHEYERL TRRYALN,

MEge H o #E L, McCloy*® LIRRF 5 #
ExAVERRCL-TEHESL BT IATE
h, HROEBEHOMLIBIL TH, 19504
LA < D2 D FFFE2DNO NI B B,
ChHLOMBRERICES LS ROEBEN
X, Fi, BREH, BRAN, Tk, ik,
BhH, 2F0BIH, EERUVBREED TS
BhoHBRIh3E:ELONRS,

ZHRTIE, RO EEBELHET S LE L

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

RO EBHHE 71 P B 0 B 34 209

Table 2. Test items based on maximum ability exertion.

Test items (unit)

Elements

Standing broad jump (cm)
Timed dipping (sec)

Sit and reach (cm)
Trunk extension (cm)
Tennis ball throw (m)
20 m dash (sec)

NN~

P
S ©

. Grip strength [Right] (kg)
. Grip strength [Left] (kg)
. Side step (times)

p— ot
oD =

One leg hopping around circle (m)

One leg beam balance [Right] (sec)
One leg beam balance [Left] (sec)

Explosive strength
Muscular endurance
Muscular endurance
Flexibility
Flexibility

Total body coordination
Speed

Balance

Balance

Muscular strength
Muscular strength
Agility
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Table 3. Test items in pass or fail test.

Test items Criterion Fundamental movements
1. Standing on one foot with eyes open 10sec, 1/3 Stability Standing
2. Standing on one foot with eyes closed 10sec, 1/3 Stability Standing
3. Standing on tiptoe with eyes open 10sec, 1/3 Stability Standing
4, Walking tiptoe on a balance beam 3m, 1/3 Locomotion Walking
5. Running on a balance beam 3m, 5sec, 1/3 Locomotion Running
6. Running while bending forward 1/2 Locomotion Running
7. Side jump with both feet 50cm, 1/3 Locomotion Jumping
8. Hop on one foot [Right] 50cm, 1/3 Locomotion Jumping
9, Hop on one foot [Left] 50cm, 1/3 Locomotion Jumping
10. Jump and touch heels 1/3 Locomotion Jumping
11. Jumping over a rope 40cm, 1/3 Locomotion Jumping
12, Throwing a small ball at a target 2m, T : 50cm, 1/3  Manipulation Throwing
13. Throwing a large ball at a target 2m, T : 100cm, 1/3 Manipulation Throwing
14. Throwing a large ball for distance 3m, 1/3 Manipulation Throwing

Note) One third (1/3) means that in three trials, a subject can successfully perform each test
movement once or more. T : Size of target (diameter)
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Table 4. Means and standard deviations in maximum ability exertion tests.
Boys Girls
Item No. unit
4.0—5.0yrs 5.0—6.0yrs 6.0—6.5yrs 4.0—5.0yrs 5.0—6.0yrs 6.0—6.5yrs
1. cm 94.4 19.1 119.0 16.1 121.9 14.9 90.7 13.1 109.4 14.5 112.3 12.4
2. sec 37.1 34.6 57.3 41.4 72.3 53.6 39.9 43.0 60.1 38.7 31.5 17.9
3. m 18.4 11.7 27.7 16.1 33.0 13.2 20.9 11.1 32.8 14.5 34.3 4.6
4, cm 5.0 5.1 5.0 6.0 6.1 4.4 9.7 4.9 9.0 6.2 10.2 6.6
5. cm 31.5 5.4 33.5 6.1 34.3 3.1 32.8 4.7 35.6 4.8 34.0 6.4
6. m 5.5 2.4 8.4 3.1 9.7 2.8 3.7 1.3 5.0 1.5 6.0 0.8
7. sec 5.6 0.5 5.1 0.4 4.9 0.2 5.8 0.5 5.2 0.3 5.3 0.2
8. sec 4.8 3.9 5.1 4.1 7.1 6.4 3.8 2.0 5.4 5.0 5.4 3.0
9, sec 4.7 3.9 6.5 5.8 5.1 3.3 4.5 3.1 5.2 5.1 4.4 2.1
10, kg 6.7 1.6 8.6 1.8 8.0 1.1 6.2 1.7 7.4 2.0 8.3 0.8
11. kg 6.1 1.6 8.1 1.8 8.3 1.2 5.3 1.8 6.7 1.9 6.8 0.9
12, times 8.6 2.1 11.8 3.1 12.0 3.7 8.6 1.6 11.4 2.0 11.5 2.6
Note) Item numbers correspond to those in Table 2. Values are expressed in Mean+S.D.
Table 5. Pass ratio in pass or fail tests.
Boys Girls
Item No.
4.0—5.0yrs 5.0—6.0yrs 6.0—6.5yrs 4.0—5.0yrs 5.0—6.0yrs 6.0—6.5yrs
1. 58.5 82.4 57.1 83.9 96.4 83.3
2. 7.3 15.7 14.3 16.1 25.0 33.3
3. 31.7 49.0 57.1 58.1 50.0 83.3
4, 70.7 90.2 85.7 87.1 92.9 100.0
5. 90.2 100.0 100.0 83.9 98.2 83.3
6, 70.7 84.3 71.4 67.7 69.6 83.3
7. 97.6 100.0 100.0 87.1 100.0 100.0
8. 87.8 100.0 100.0 87.1 98.2 100.0
9. 87.8 98.0 85.7 87.1 100.0 100.0
10, 31.7 62.7 71.4 38.7 66.1 83.3
11, 3.1 88.2 100.0 38.7 82.1 100.0
12, 63.4 96.1 71.4 67.7 76.8 100.0
13, 95.1 100.0 100.0 87.1 98.2 100.0
14, 53.7 80.4 71.4 9.7 42.9 50.0

Note) Item numbers correspond to those in Table 3. Each percentage was calculated by the
following formula : passed subjects/total subjects X 100. Unit : percentage (%)
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Table 6. Pearson’s correlations and partial correlations.
Test items 1 2 3 4 5 6 7 8 9 10 11 12
1. Standing _
broad jump 263 243 111 138 355 521 059 223 302 350 437
2. Timed dipping 323 340 128 096 094 —249 143 178 184 180 262
3. One leg hopping _
ar our?g circle 443 385 177 211 042 295 043 173 133 070 376
4, Sit and reach 106 131 170 374 —188 —005 —008 —039 178 132 —081
5. Trunk extension 274 145 310 366 059 -—161 047 226 293 209 075
6. Tennisball 497 167 216 —161 165 —341 026 196 316 363 226
7. 20m dash —696 —312 —490 —021 —298 —492 —059 —143 —357 —366 —439
8. One leg beam _ _
balance (Right) 161 175 126 002 099 100 166 551 039 159 212
9. One leg beam _ _
balance (Left) 289 208 238 033 267 252 229 568 265 212 330
10, Grip strength _
(Right) 501 252 327 169 384 447 549 128 320 779 142
11, ?ﬁé‘;ﬁ"eﬂgth 533 249 277 120 313 484 —554 231 275 832 173
12, Side step 631 322 539 —049 225 401 —644 282 374 388 408
Age 587** 194** 457** 028 284** 397**—624** 194** 191** 490** 487** 587**

Note) Partial correlation coefficients are showed in the upper triangle and Pearson’s correlation
coefficients are showed in lower triangle. Decimal points are omitted. **: Significant correlation
between age and maximum ability exertion test at 1% level
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Table 7. Significant factor loadings.

Item No./Factor I II m v A% Communality
1, 0.707 0.59
0.841 0.79
3 0.504 0.474 0.62
4, 0.775 0.71
5. 0.813 0.77
6. 0.511 —0.459 0.60
7. —0.731 0.64
8, —0.876 0.79
9. —0.843 0.79
10, —0.863 0.83
11, —0.891 0.85
12 0.745 0.68
Contribution 2.29 1.50 2.03 1.64 1.18 8.64
% contribution 19.11 12.54 16.88 13.64 9.85 72.02

Note) Item numbers correspond to those in Table 2. Factor loadings below 0.4 are

omitted.
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bhb, Table 8. Significant biserial correlations
3. BRMMEDTHARAL SBFUET R OB between motor ability and pass or fail test.
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RO HED ETEE, Bl X, BkUEry R
OB LOBIEYH S BRHET A IREHS
CBAENEVWEEZOR S,

@ HUNATF (FHH) LEBFHUET A+ 0B
F . BHHRTF L 1 %KETHEEHBBFRDOR
DoMITAMVISHBTH -, Ticbd,
XAWNBEOFBIcE IS N> =BIT 568
BMEZLD, (2] BT 287 + — &7,
Ihwe Mphs) RO (8T T35 2+
OWTIE, MRRGKY, kR U(H),
BUbrvEINE, mEMKCEL, MK
RYTROKB R - A BFDO66HBEDT AT
Hole, TOKRENS, SHIROXANBIET &

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

$h 2 o0 EBhEE T & D ¥ at

WOBRELLH NIRRT L EABEBT2EE
HET A b ORI, —FOXEEARIIEDH
W EHRAINE, 2% Y, FIxE [ID]
2B 35 A+ o BIIRTE b o R
FEHEEIBGRY, i, TS ICBT55
A POFTCRARE-—LPYUTOT R + KL
IR - AU T ERBE - AT 2 P2
NAFLEEELBAREYRL T, XoT, B
—REEBEOTECEThBETALITHH-TH
LTLIBHRFBLEh L2 TS T 53R
TRV EEZLRS,

@ HIVAT CGFEH) LATHET A F OB
. 1%KETZORT L AERAHABBIRIR
dHobtcT A M, W—, BARAFEBII LD T 2
FREFTH oK, [HL, [#FD]) SRV
M5 BT 552 X ORFEFELER
ERBED LRI oT, DF b, Tk & BE
DOHBEEEHET A riX, W—, BABAEBIID
DFAFRBEDLIL, Ll $HRO
BE, FEEORFIESEN YRR TS5 LT
RARARGCBRETHIDHAENREIAT W
502030 Licho T, BBRHET A L -T
HRDEBEEN R 2 X 5> ETHLE, &6
iz, TOTHREREEZRAEL > 557 2 b OBED
HVCIRHENLETHA S,

® LEVHEF (BEAN) LABHET A LD

Test items

Standing on one foot with eyes open

Standing on tiptoe with eyes open
Walking tiptoe on a balance beam
Running on a balance beam
Running while bending forward
Side jump with both feet

Hop on one foot (Right)

Hop on one foot (Left)

Jump and touch heels

. Jumping over a rope

. Throwing a small ball at a target
Throwing a large ball at a target
. Throwing a large ball for distance

00 =3 O Ut A W N -~
DR P e A

Rl el ol

-0.1

Standing on one foot with eyes closed
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Btk . CoRFLERHERLESCET AL L&
OIEME (ZRF) HBIRBBIL TIX, 4
HOFA PCBWTHERELZD ORI, &
AHBIERZ B &, 2B+ 52T F
AbE TS BT mMERUBLOT X+
EWTHEEREIZD bR,

FFEF « &)K. O BERS « /a1 240L, KBFFRIC I
WTRBIR L7 NI BT 557 2 + 2 FEH
PRUETAHT A ELTESTVE, LnL,
ARBICEBNT, ChbDOFET A MEFEEL
hdULAHBREANEFELRBAFRIZED O
7o, BEYRBOMEICITHOBMHBIRL,
LOLRBEADHHAENCHLTMS Z &
X - TBAFMBEE S hEBIMF I h 570,
4.0—6.5FDHNEOHBE 12> wHTHEE
HET A b ORBRIZZ, ZERORMABIT 5
H, Thibb, FEHEIYIHOREY —ER
MMRETHZLoTZHEN (BREAS) »E
E3BLE2LND,

4, BBHENEFREBRLETYHECXE T
(T X Btk

EF¥HET A b ORIEMBEE, [TEXH-TE;
W] D1—0F—2TEBOLRAIYD, EBEED
RAFEABRLABTHEBCE ST AILED
BIRIIEROEN T — 2 ¥ HBEER L L1IBE
DOFRETNATHAIEBILERSE | Eo ok

0 0.8

L

Fig. 1. Range for each pass or fail test.
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