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Abstract
This study examined the educational implications of introducing information and communication technology (ICT)-supported exter-
nal feedback through a motion analysis application (SPLYZA Motion) in elementary physical education, focusing on formative evalu-
ation within the learning process. Thirty fifth-grade students from a public elementary school in Osaka Prefecture, Japan, participated
in a six-lesson vaulting-box unit; twenty-one were included in the analysis. The unit comprised three straddle-vault and three squat-
vault lessons. Video-based feedback from SPLYZA Motion that focused on movement processes using stick-figure representations
was systematically incorporated into the last two lessons of each type. Students observed stick-figure representations of their recorded
performances and improved their movements through motion analysis. The final lesson separated conceptual and performance phases
to support reflective learning by conducting movement analysis in the classroom before practical activity in the gymnasium. Per-
ceived physical competence was assessed and diagnostic and summative evaluations were conducted before and after the unit, while
formative evaluation was conducted after each lesson. Overall formative evaluation scores increased significantly across the unit,
with gradual improvements observed particularly in the subscales of achievement, motivation and interest, and learning strategies.
No significant changes were found in diagnostic and summative evaluations or perceived physical competence. Notably, formative
evaluation scores did not decline despite the increased instructional time devoted to movement analysis and video-based reflection.
These findings suggest that external feedback based on the observation of movement processes using SPLYZA Motion supported
students’ engagement in learning by facilitating their recognition of their own movements and by fostering their ability to learn motor
tasks through movement analysis and improvement planning. This support was achieved without reducing students’ engagement in
physical activity, addressing common concerns that allocating time to movement analysis may negatively affect activity levels. These
learning-supportive effects, in turn, highlight motion analysis technology’s potential for enhancing the quality of learning processes

in elementary physical education through formative evaluation.
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FRix [FEE SIS 3 2 K HE~ E BT L Tz, — 5. T
F) RETIZ L ERIE 25 6 B B £ T4 LT IFEE 4
2 TREE 5] YT 2 KMICAE L TR Y, FERIC
L DFFEDEAITRRD e o7z,

5 E®
AIFFEDFER, KIRELOBRIRETMA 2T (B
BREM) X, REROEDENSEETH D, REOHELT

WfES BRSO b, ZEEBOMT., 1 KHHE & 58
MH., Z2ONNC 2B E & 6B ORICHE B 2R
LTz Z inh, HILHR I T CREE N EIKE~BAT
LTWEZ EDRENT-, 6 B A Tk, 5K B ICikE
U 7o By U 2 203 TRBLES - i L72t2ic, IRERE
THEEME ZIT O &0 D FRREE & AT BRE 4 /0B L 72
FREMREZRA Uiz, 20k ) 2RREMES, Bk r
W1 DI RBIRZER N O & E D & B L CTu 7o mTREME
DD, IHIT, TEABHRETHN 2 T RN L
ToRERL TR TEAR - BL) TF05 ) oF REIZBWY
TRENO RN FETHY, Hrz@ L THEOA
CRHMBEA B E T TV Z R an, —5.
N ZOWTIEAERETRD LT, Hizim LT
FEARETZE L THB L T\, ZhbofERIL, Bk
HOH2 SE M O A R O 523 FEE 0 — il O £ ki
E5bDTIEARL, FEBROBESFEH~DOER, F
VHICEAT 2RO BREN BRI L > T2 TD
T2 L EBRBEL TS, £, BIESHTICRERMZ 7
T2HZ Ik paEmliE (ARG EORD) ~DR&
NHDHFTYH, R TIID 7 < & BRI EN (3%
FERBOBICET 5 8 SiHn) ICBW TR TIZEED b
Rinoiz,

T O RIE, TR TN AN T O F2 BRSO
~OBEEZET D 0D BATHE (FE - BRI - A
A, 1994; B4, 1995; KA, 2004) %1k & —Hd
Do L0 DI, KB TIX, TR 3TN O 72 W K e
(BRI, 1995) ICHESFFEICB N T, BEFHIO A
ROT P REIZBW T, BERIOMEITIC O FEEK
MWD LAPHERINTEANEETHD, ik, FEO
BHm LR REO FBIAIRIZE EE 6T, BRI E
ST DS R UE L D BEAF OFFH AT IR S LT b B
R L TWEZ 2 RLTWS, L=2-> T, SPLYZA
Motion ® & 9 ZREMENHTT 77U % FRGEEI D & 5128

BN FEORROBIE L 72 8BS H T 5254,
HHEGHT L W OITRBERD, PHEXZA DL —HEHALLT
FERET 2 FIBEME B 5,

S 52, SPLYZA Motion (2 X B4 87 4 — KX w7
(Knowledge of Performance: KP, J 72> H 28 12%f LT
RSN HEERERICET LW &, WHICH o)
Fa BB, RO EE-FRIT) &0
D IEE SRR A B LT o R L Ae o T AN B D
(Schmidt, 1975; Salmoni, Schmidt, & Walter, 1984; Schmidt
& Lee, 2019), HFlo, HETONW L IKEIE TOEL %

3 ARG O FALRE 2 2 71281 2 B4R ER OV ETS & O R %

AL 1 R 2 R A 3R 4w E 5 I A 6 FEfH H
[PES 262063 271 +056 279+046 293018 295=*0.15 2.88*0.27
BB 219+£053 0 213 +£0.65 240 £050 246+ 044 244 + 041 244 + 040
FOY 267 £040 257053 276046 286028 293024 291 =*0.26
%] 281033 271051 279049 279+ 037 293+024 293+024
¥ n=21, Mean £ SD,
ANHBRBE AR H 2451 5 2026 4-
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ST AT O BEDOHSL Y FHid, VwEN TERET 5 RER
& TEBRITERZE TR L2 BExed < 78
WWHEPF LT VWEREZEIIDOICKE Y ~TmEEZDNR
% (Guadagnoli & Lee, 2004; Wulf, 2012), Z @ X 9 72 Hl
RE 2 D BRI 72 KP 7 4 — R w 7%, FE OO
AL DI N T 8 E OB 5FE ~ D EAK
EEOLEKE L TESIT S5 TWS (Hay, 2006; Ni
Chréinin & Cosgrave, 2013; Tolgfors & Ohman, 2018), ZAHF
TN T BRI ZERT O TALRED 5 6 Tl %
O TR - BIL ) MREDOEATICHEWBRERIZ IR L
TW=Z &id, KPR 4 — Ry 7 2@ T, WENA
COMELZIM L., SGEDOFIEE Hal LR b3 IR
DA TV REMEZRIBR L T 5, 9725, SPLYZA
Motion % F W72 BhEGHTIE, B BEHiERIcE EED
TP IR A PTE - ET DB ARYREAN & L CRERE

TWEATREME R & D

WIZ, BITHTIC FE i L 72 2 WrR0REM 35 X OSR HEAYEE
X, Tz Lie ((FEBEHE)) IT& 2 (GEB)HEE) )
[FE225 GEMEE)) IEd20 G THEE) ) b
PR EFHM O N TN OIFEIZB N T, MEHICHE
RATRO NPT, ZTORRIEL. Borw e
BRI 2 I AL DR SN o T Z L BR L
TWABMN, FOMRIZHT=> TiE, FEMRE O R ER X
DRl OBRE A B E X 2T N ML ETH D, . Aif
JETHWEZ WY - ISR 353 (& L, 2000) 1%,
HOURR A8 U7z 58 RO OB E L LR T 5
ZEHEHAME LICEMiTH D, SBATIFEIZBNTH, #
FEAREAM 1372 D I &1 72 B 22 2 e 9~ H A E A 1
FEHA - WHERY 72 R R R D L AR 2 D AT IR A
vz &3 BRI T % (Black & Wiliam, 1998; Hay,
2006), AWFRIZIBNT S, HOCATOBME T MIfEED
SEEMED R SR EICALE LT D | R TE£6 5 (f:
SHATENHER) | B R UORATHL TIX, RHADROLEIT
XV HTHOGR EANFEICRIE SIS Dy o T2
BEENRBEZLND, —FH T, MEFMA 2T 22 Wik
WIS < 3 BeBEREAI AR L7235 4. HotRItE OV
WBWTY T+ FlizR LTz, ZOfERIT, AK
TEOFHEFREEN, FEMRE L L T—EKAELL LD ERRE
EHEEMICHEREL TN EE2RIBLTWD, T772bh,
AWFFEORFEFZEIT, FEBROE T ORI E2 LT S
o2 ERL<, BRI - Rk - ARmITENR A2 507
BANREEEZRNL SECWZEEZ BN,

S 62, ZOZWRY - REGRFEM O R X, AuFET
TR SN B 5P M OHERS & R TR+ 5 = &
T, TOHEWERD I ARMICR 5, AR X,
FEWBICB T A EMORE W FHE A~ S, Z¥EK
BROB 2 A 27T TH V. FE ORIRER - AR
IR L TEWEEZETHZE0NRENTWD (Black &
Wiliam, 1998; Hay, 2006), KEEEE &G4 LI-FRICE
WTh, TR LB R0 O B In R A 2
LZIEEELTHEINTHD ZEBNRESINTWD (& -
B - A, 1994), 2D X DT asE 22 &,

ARAFFRN F5 1 TR 33T 23 4% 3 O HEAT IS - Tl
EL7e—J7C, 2K - RIEFICE B R 23R
IR o T2 L D FE R, AT OO B R AN 72 2 A Sk
LizbDEMINTE S, Thbb, BRMEERMmTE
BOBENESLFERRORFELZRZ DIEETH DL DI
L. R2WrA - R RE AR 1 B T AR o 2 3 Ak HE A TR
THEETHY, EHETOLERLTLHHEIEE LT
T2 LIRSV, LLEXY . RFFEOZER - &
FEHVRHG OFE R IE, FEER O ERE O Hieino T
ZEERTEENRER TR, BIROREN & BEH L7
BRI, TR A — EARERL BICHERF - fRAEL T
W 2 E AR R TR E LTMES T2 2 ENT
X2,

WA, EEAREKRO 2 a2 7I2HoW T, T Tha
EEITRD LN -T2 b DD, FATHZEOREIE (43
~ 44 5 FTE - R - N - RTT - 2R, 20105 /N - fid
- Al - FRAR, 20115 i, 2014) % R[] 2460 TR
IKUE (477 ~ 488 1) THER L T iz, Z O X HIZEH)
HREFEAHLCZ 8 L TR EZHERF L Qo sk, R -
ot (2021) OFE LBEAMTH D, R -HEoc (2021) 1%,
DR EoHRERE LIRSS 2 LT #E
FENALOBZ R ERRERENICEETE X1
7Y FORFE L THNIREEIE ST SR S s b
CTWo, ABFFEICEWTS, BIEICELD KPR 4 — 1
Ny 7 %ELT, RENHCOIMESLEE OHEREZHE
FICHER T&E T 2 &Y, BN AEIR & i K e CHEFT
THODHEM IR L 7> T RREEDR B D, 7ol AT
TECRB W CGEBARROFAIA 2T NEKETH >
B L LT, HooBHAARETIC SPLYZA Motion & H 78 E
YT O FREER & 5 2 T, IRE R TR L C ik
W EM 2R BB RS & A7 3 2 B ReE. 72 5 ONT A CRFIn =
BRAICNTET B RIS £ L SIS < E
BNAT AR HEOERNER > TV EEERE
Zbivd,

A RERR L, Harter (1982) 2345 Lk 5o, K
D IRIGE~OEE ST 2 X2 5P OMERTH D, L
7ol o T, EEARKRA 27 NEKETH - 722 LI,
MW HEREERICE LT, FEBORNMNA )
TS TE Bk AR DI A AT 2 FIREtE 2 R T 5,
Z ORI REREORE FlX R EFEN O T AR E D
95 ) NHETEZE L TEAKETEZE L TOTER
ELEALTEY, MBERITBW T, H@EmiceE
WZH O MLE e REFE OB~ D 1 TE W RE L 3 B ST BR 4 AR 20
LH—ERERR SN TOZAREEZ R L TV 5,

Bl FEIEGEE CEBEEE, 2017) NEATS
[ED XIS OFEAICHEST & HENA O
TEERHE L, EOHMEAE A D RWET 20N, FRE -
HRETHEVWEOEZRET 2 L0 TH 5, EEMICIE,
TREREITB O TR ERR O 50 % DL =4 MVPA THREK 4
5 ERNHEIEE N TH Y (afPE, 2015; Hollis et al., 2017) .
RGBS BEORRILEERABTICE T 2 EERMmAD—
SOTHD, LML, MVPA ZEMT DimiE. RENL
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R ENZEEZH S LWOBEPLEETHDL 5T,
RENORBEL Y 1T T8 7210 T, FHEOEECH)
VEERLR, BB & o - HE BEEOERK & b RIS
Mt SN HBERD D, FEBE EEREICBIT S MVPA
DEIEITHEMTRELSETH L TR Y, HEEKAEDER
DT LHES TIERWBR L/ REN TS (Hollis et al.,
2017), F7=. afPE (IFEEPIC TN TR T
LI & 50 ~ 80 % FREEfEMRT 2 2 L AHEREL TRY |
EEREOHR BV THEITHEOMEEAEETH D
ZEEPREICL TV A,

— )T, BARIGTENRER O 2 & B LR ahi,
B A OREPEAR G 55, iBny 8 OB &+ 43 1Ic
ZENROVARRERH D, &0 b, BEEHWRD
W SCEMESHTIR, SR A — RIS R S 1S
205, ZORRINFEEO B0 B Rk, g
EDOERICHEDS GG, FEHBEOEEZ®ED LHED
BERE2FELEL, BB BRERECBITILZ 74— Ry
TRHNIHRFEEHICHEHTHD Z LN REINTEY (Zhou,
Shao, & Wang, 2021) . fAREHIZRENE 7 ¢ — K3 7220
Th, STk - THRBEREICE ST D ATHEMESRE &
TV 5 (Mbdinger, Woll, & Wagner, 2022), L7-723> T,
P —FBOJHE T MVPA ME T L72& LTH, A H
72 DA LR Tl e < . IROBIT 2 WET 5720 OFR A
B - FRSHIREIE L CHRE L TV D BE Ik, RERE
BT 2¥EELTHMmENEGEL, 20Xk Hic, KER
EIIBT 2 HREHEOHMRITEE LFRATHLN, £
DFMC Bl o THE, FHBROESFHEOREEE
I ZEAE D DRETT D MLER D D,

L. R CIE ARG EL EEE L s
7o, BMESHT 2D AN mERG Ny IREE R L L
DOREHER L TWeOd, &5 0IE—RNRIE T E2#-
TWEDOPIZOWTIEHLNITHZ ENTER Y, F
7o AR M O 8 LAY, ED K S Ry IkEEEO
ST TAERL TWEONIOWT B BEEETE TR,
DO RIZDOW T, ERRIE & OWSL & W) BLED D,
S ORFRE E L TESIT b5,

6. MEDRR
ABFFEORFE LT, 12, MVPASC ALT (Academic
Learning Time: Siedentop, 1991) &\ 7= B {RJEE) 15 &
VR E ISR B 9 2 18 & B E L TV WA
HEFHID, D72, BB HT IR A FI 7o 52 e
RS, H ARG R AR L7 2R EOEEEHD =00,
B D WVITTEEO TR F 2> Tz DT DV T,
MR T 2 ERTE A, & <IT, RIFE CTIIIEAR
BEFMO TAREIZIBNT T = [F00 ) TRk
B o ERERSNTE—HT, TNHOELRED
FERE DO F IRIGEN B OS5 TF CTAER L TV DNz onT
FRAECE TR LT, 2 O RITIARIFTE O EE 2 )7 ki
flFICTdH D,

REREIZB VT, FERFMO 50 % L E% MVPA
THERK T 5 2 & D EBEICHEE I TH Y (afPE, 2015;

N HIBREBE ST 52

W24k

Hollis et al., 2017) . ¥ OB & & (RIEB) 80> i 37 L5 272
TR E SN TWD, LALARRL, AIFECIEHIR
IHENE 2 EEHTE L TR, Bk A5z 25T o [f)
A, MVPA ORffr s ED X 5 RBHRICH > -0 EE
AERNCRRETT 5 Z LIETERY, Lo T, RO
AL ERRN R ER O RICAE ST S BTk, IEET —
B E BT MEEN S B O L 70 B,

A % O WFE TlX, SOFIT (System for Observing Fitness
Instruction Time: McKenzie, Sallis, & Nader, 1991) <03
FrERWEHRIEBSEOMELZFH L, BENITEBITS
IHT - BEORERI, F ARG T, HRBRIEE, A
BT (FMEREEZET) QDX ICEELTWD
DNEHEEWNTOT T 2LERH D, ik, #H
MR - PR AR - KRB RO ARG E, KU
HOMNCT DI ENARRICRD EEZ DD,

BAS, OWTRERE N 21 44 LN Cd o T AN
FoiLd, Y 7L CRIERE BN 21T - T
WD T2, FEHIRR NSNS H 0 | RO —#b
WIEBRA A 8 5, ARWFIETH DR RIL, FEE D7 Hk
BT O2REREZBEB L TEHELNLLDOTHY | Mok -
4 - MBI E DO EEFHHTE D LD TIER, F
7o AR 2L RN O3 E T A R & W o 7o H CLRF A R
1L, FROFHKCANMBEROEEZZ T, o
TNBHED NS WG OB REL R D
AREME DB X bt D,

H=ID, AR TIE, Rk EFM A E L THRED
BORME L TCOFEMBEALMG Lo, BiRmkEe
IEOEZE DY O %2 FRBANCEI L TW AW ERET 5
N5, %L BT A MOBIETHL, H DV IZEER
W7 — & & W2 R8I EE & TERAIIR ERTE M0
FHOHCRME DML TRFT S 2 LT, ICT &%
H LTSI 7 4 — RoXw 7 SRR DB & 54T DT I
EDEDICHEET200%E, XV EFENICHLNTT S
WEER B D,

S DR TIE, IR FREMEEL LTz~ VTF o7 TR
THA R0, BARD AR - B RGO AT O
Z LT, EROBBMES X O BILOFTEEME 2 REET D
VR DD, o MURFEEIITEE L TR E %,
ED XD ITHEREABBEIIZREM L TH NS0T
b, AR R E 2 RO B o,

7. fEi

AWFFETIL, NERE 5 AR OB BN T2 BV
SPLYZA Motion # W7z B fEi 2 (KP) (25 <40y
T4 RNy 7 BB, R ER OTE AR ETEAL O
HER A et Lo, 2 DGR, TERHIH 35T O fa & A
IR EOMEITIC: > TERERICH B L, TR T3k -
Bl TFROH ] SV T TREREICBW T, B2
M EAER SN, —FH. Th/1) T2 T, Hook
L CRKUETZEE L THERS LT,

B ofES 5, SPLYZA Motion % fH V7= KP %
74— KAy 73 WENE COBEZ FBINICE X,

2026 4F
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TR 363 O BLA 2 & FH R OE & & D TV H
RMEZRET 5, b, BIESITEHETITW, £
DBIEBRE CIEHE 2179 &\ ) PR & 2 1TB:
WA OBl U7 BERE AT, FEOBEAMEMR L DD, ¥
RS D ETHBICHERE L CW SRR H D

PLEDZ LB ICT ZIEH LIZARI 7 4 — R 773,
ENEDHTIZ —E ORI Z2H < A TIZB N TS, TEAH
BETAL O EZ 8 U CTREICR T 2 73R4 525k
L1525 IR 2 7R U 72 USRI DB R H 5,

B
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