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Effectiveness of gamified intelligent tutoring in yoga training: Through the lens of

self-determination theory
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Abstract: To improve students' motor skills learning performance, scholars recommend the application of intelligent
tutoring and instant feedback systems (ITIFS) to automatically evaluate students' learning performance and provide
personalized instant guidance and feedback. However, some relevant research points out that without the support of
learning theory, ITIFS cannot always help students achieve significant growth in skills. Therefore, this study is based on
self-determination theory and introduces a gamification mechanism that meets students' psychological needs into the
ITIFS. The results of the study showed that the yoga skill performance and learning participation of students in the
experimental group were significantly better than those in the control group. Feedback from students also confirms that

gamification mechanisms can meet students’psychological needs and enhance learning benefits.
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ZAGEE D HAA K, NMEFE Zhilk AN EE, B+ 0 F TA TG EAEER,
Rim, SROHFHEE, BLERTFARES LS A, TEHTEERF LTS AER © 4
(Xie, 2021)0 A Tk LiX, AEEREBAZAZH WAL, TANLAALR LOESHHE
SHRG, AELADNFELAENEH R, TREFPHQMBANLGZHE4 (Linetal.,
2023; Xu et al., 2023), 8B 69 /& Al &%, Hi8 Al REMBANLEEE, T AR KR F £ 09E
HH AL H £ (e.g Linetal, 2023; Xuetal,, 2023). K, SWHIESFILER, REMALL
WAL B EEEBGEBEA, TURSFENE F R E ER, 233 AREEHHAEI
#IE AR (Yang et al., 2020). BASL, BPEFaMEAALARA], 7| Em@EEH F240, ERAZ
A0 E AR L, RABEEEF Z I,

H, AFH ITRAZFBRETF, PAA K EERAEF, AR FALEZMAeT S, B
FHAZNEE (Krathetal, 2021), £ATEF T LN, £FFREFENE oG BEBRTE,
N Bh A A AR s AL S H P R 69 5 2 & (Grabner-Hagen & Kingsley, 2023). #t4h, £ 3%
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BLAEHE, VLB &R EIEHA (self-determination theory, SDT) AAEZR, HFtfe MR E A H LB,
AR A B ZACHEE R BEELLE, TUARRELANET 2B TR E B 12
(Grabner-Hagen & Kingsley, 2023). B A] & A 35 LHET, §@BRALFERALFLEGER
OHE R, FANEGHREEAR, FERNTAHREE S8, KA TR AKX E (Quintas et
al., 2020).

B b, AFFAS A SDT MR —K G R L MFHRF A . RELLEFH MW
WA, RT T AR LA THRERE, RBPEFGBALG] EHE A, T UAAEBA
WBAR BN RHATAS S, @R B BT, RA A EH., BAERARER, #h XLt
B 5REY, AT LA SDT AT 469 G-ITIFS, & RAEDHALE H Loy f e, A5
A A I RAZ AVEATHE T R, LT AT 3 @AM A ATIR
1.4& B 35 7 SDT &9 Bk AL %7 2 40 3% PP BF & 4% R % (Gamified intelligent tutoring and instant
feedback system, G-ITIFS), 3 —Ak% %40 BPAF & 4% 2 44 (conventional intelligent tutoring and
instant feedback system, C-ITIFS), # & A e9mipHAEFEELXRARGEEL LR
2.4 A1 374 SDT #9 G-ITIFS, % C-ITIFS, #EAWNWEHLRRE A ZR?
3.4£ F1 & 74 SDT #) G-ITIFS, 2 C-ITIFS, 5 4695 HhR A7
2. BRI
2.1. ALEZEHYEHREFSE

ATEEFERGRA AU F LGS E X, sHHFERIETHE, L& TR
893 % =45 (Linetal., 2023). 0 A ERAESHHA LU, ZH2LMAESH
RMEATO L F, ELFOAH — R EPB], Plhe: Lin et al. (2023) /& A OpenPose 1 #7, M
BOPRE PR PR LS NPT 20, LERADFHF . EB 240 E LGN HEER
R, &TEFEHEZGDE, RAFE AEFNRBA R

B—7 0, AMEHEHARMPRETRE, BET —REE LK, 0.0 FE2ELS
ABERBAMRED), R ARG MG AEED; FFHHRETRETRR, BETHEZIX;
RAAFREHZ 2 EURI AR AABREERENE, AEZFAENT RAEEE (W, 2024),
FZRBRTABEPTRELGABIE, AT EFAAMPE T RELERT G AT,
S EBAERD] AHRF, BHETREDN T, LRk, ERXREFTRETEEA, HRFEL
B4 TALEF A F 454y, AWM R A% L RERIL. RIE, ATIGES A ZHAlE, 288
BANRY, BEFZGEF LSO LHABRNLE IR, AT ETNGEELMEF, A
FAEGF Y LM,

22 BENRROARRIER Y EGRE BT HHE

AR EFAZL TSI ERRAL Y RIOA KT & (Krath et al,, 2021). € 7T AR S H 89
BREGERRARAR, REFEARIBSEEY ASETREARSEE), KaHEANER
LR 6GILAE (Aguiar-Castillo et al., 2020). B AT % LA S FHF 9@ R TE, L4 #FE,
. EEEE . FR. BB, HHAT SR FE (Metwally et al., 2021), % i#8 13 3% AL T
F, HTUURREANSHEELR, 045 SDT PRAEMMA MW, FERFFER, En¥ S
4 KRS H B4 (Grabner-Hagen & Kingsley, 2023).

BAGHRAL, AEHHREEHF P LTI ML, Quintas etal. (2020) BHR T 417 L) F 4,
VA SDT AImAESR, BT HERNEKT, RERBEHEOTERTARL. ERIE, HE
P FEHETUREE AN CETR, T HBAFRAFANEHHBRAALE T RINT A
APEMAMENA, BELAETALFAHEFTRY G @HE. R, @ELMEHRER
SPAZTTHEERRS, EBBWHY T RABAARNEEGER, KT E LB,
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A9RRET, ENABRAA TR LOHARBEIF R RS T AR G| F A H G SR
H, REFEHETRAMRE H 29 7 MR,

3EAA G ARRRERBNERLT BRHMERHEHK AL (G-ITIFS)

SDT & @ BRALAF %P, &% AL A 69 Sh #3235 Z — (Grabner-Hagen & Kingsley, 2023;
Krath et al., 2021), B, A#F 5% %% Grabner-Hagen & Kingsley (2023) & #5 SDT %32 i 491
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3.1. BZYM, BHEEEGEBEN

A IRy, FATAAREEFLEETOLEY, BEREFTWHETRAFEY 2
BEVEATEY, $FANETHRACTHETARN, TULEATHRERY, UEFEL
REGEHHE, 06 FoamiEil. 2RIH, ARFRATDHMALESELAATEE e
B 2), BRI, RHGERBMBMANALG DR, FAETAMEMIERZE, 248 H THERGMEA
s, BREIEH, M TRELER T LHAHTH L. KK, EREXEHGIAY, 74
MRBEZETUAERE O TENRIFOERE, TR, RAABREFE TN (8 3),

EFAEREGISG, & F ARE LR THRE R RIEF, & THEFRGS THEENE,
ABB B BAFAL G NAEIRAE . FR. R, BERHLZ T, Lk, FATUREHEAS
b, T AT ERR AR F O R AL

BB BRI, A4S %4 A—t, ANEELANBASLE R, FAFELR
MERE, BIHANDEHA ST, FABTHRIACHETEAATMEGTHEMBA, EEHEK
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3.2. AoF BTGRP AT

REp 09 AR KA PEERHMAN, 4% Linetal. (2023) Z##&, #£JA OpenPose % = & H .
OpenPose 7T A# K E 12 d, F@ BRI LB HBIEPOAL TR KEEGE R FHMNA 18
220Kk, BEGERMWBEZ KLEA, FREORIREY IR £ 1495 3%, B iT4mEA
AINBR, BA TRMER, PAERE R THE. B8 SRR FRE, Lk 10 F 14
Lo F AR AT, MR E R AR SR e L S EAE M AR R F 4
HARBREATIHS MA, BERRARE, RAZESRE, HHE R AHENGE
TR R AT BN RIK] 92 RS 3N MBARFHE, AT RI I E Rhodlk B2
EZ, 2R )EF N6 Kendall’'s ofi % 0.72, BAFFNHMELA S E O — M,

TG AL EARIL, 1 R ATE B R B AHE I, 18R AFENGAS 18 £ 20 R M,
W RALZ K A TR OMMRE B A . 30 1177 5REB A, 2R H RGA LR i
1389 &Hrin &34 Kendall’s o /A RAEA 7S 0.708 £ 0.818 Z M (p<.00). #A7T, R&LFH
SRR EAREN— RN, REARI LT GRA L, FHRAAEERHFAFRT,
T AES T 5 A OE AR AR RO B4

B AR R B9 S, AFFR S F Ashwin et al. (2023) Z 3, & F IR 4E I RGP 4 Jo 3K
BAGER, FAHAEFTRATHTREE ZROHBIE. RAERCLSOERZAS: Al
M, EREAGRE R AR PFER A LEAE, BTSN, 53R R AP AR, BIgh, 43R0 A
PR A EAE . SURISME, EAEEIER AR AMR, MERAEE, HTUHIEH RGAR
PR IE, AR EAEPFROV LD, ST RBT, KREARZIBEHERE 9%, WHEE., B
F L Fl-score if 96%. BAR, AF AT OGIEAR ) Amim L9k L, A ity LR £ I,

4.5 9T &

4.1 p#E
ARARBHIERLBRKE T, AL BEREZBREL, 4BIELE 156 A, BREL S
RREERNOETLZERETHESEIR, S2HAHEARE/MWZ SR, F#HN419 £20 RZ

Mo AFSFREMEFNR, HMANTRIE, FETITHRRIEALGRETET. 8T 2

B 80 A AT IR4, M G-ITIFS £475 % ; 7 90 2 B34 76 A AdsH4, KA C-ITIFS
TS H . AABAUE W R | AT TR, SRR 10 F L R
4.2. Tk

HETRRFANM, S0 LR 1R, 5K 100 24k, 3748, XMERBLHENGES
BARSUAEH R, MAEERRA— AR SR, $H—EARORBIE, 5
oI A A2 AT, MR, BRI 20 8 A4 9T I, 32 3 ARSI A6
SRR, AR ILEEAL YR A A AR R B A R 0 ML, RS, AT R AR
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% 6-9 8, HEFMEATE —EmMMBHIENRT ., R, SETP)ETFERNET T, B
HEFRMEAV BRI R X, EFREFTH M. FAANLISAL 1 E, REFANEE
FHHE MAREFMEIMBIERE AR, L EREFLEMEINFEOHAL. vF4EL
B E R, MHhRARHFRDEFEZRRE G @G5 2R EDHE, ARTRAR
B AESERATEE F AR, REATULBRALORAG R A EER, BT ERY,
RE L, HOFAMAGHRAASNEZH, MRRELGMER MM, REK, HTFHFEEZR
Mp e FAESEERE, FRFEGEREERT, EARE LR, S8 SHAGMERE
TRAAKS, MEFAEZIMGZRZEA, TRAGZGLERA S TEARASR, JEHT
. BERA. TR, BMEFHBENAAF G, H 108, BETMREEERRZAR. F 11
B, URTNMLAHFELE, ZAETH 10 048e9F 28 XER AR BH3%.
4.3. SFX LR

I BRE R BLOY 3RS, 44 A Hsiaetal. (2024) & A6 F 0%, USRI A0 a9,
ot 4 MERKE, GREHEASHMIRRE, LA S FALMIRFEEIRZHF,
SRS A FXF T E@ETFS. 2K KA H 4 R Spearman's 4484 4
0.71 (p <.000), BA-TFHH M EA & B —B M, MR 2L F RGO, 54
£ 4 QI e AR R LR .

2P S RE T HE Tk, 2% E Hwangetal. (2007) &6 n X, FRAF LS YL
3 % LE(Si) = (T (Si)/ MaxT + U(Si) / MaxU)/2. T (Si) AFE£ENF#HAK, MaxT % F)
B R = 89 B N R H, U(S) KA S A& AR E mOR 89 K3, MaxU % R 6 M 8% 3 89 4% R 3
F AW H KPS H £ Hwang etal. (2009) #3174, B4 AL F H 5L A
@, AF 1A 7 AREHEST XE TR, BEANERAGRATRAMIR? Flio: £
FUBEY, ZATREZARTOSF DK, GEEAATEERAARETRALDHF R
B, REBFCOHRNBERAE? ke EF EAEH? 7,

5.8 X

5.1. Fa 68 £ B DHT

438 SRR RR H MRS, FAAKESRIBE £2Z (F=0.11, p=.92>.05). BT w45 4 69
BRI AERRBVEMRE, TUAEEEF LS BN, TRAT LM A LILBEE S0
#4L (F=9.87, p=.00<.05). BHREZRZ LT HFHERE (#=0.06) (Cohen, 1988), K B4t 78 %
BFHE A 243, misHliL A 225, B, S A4 RAA SDT 8 G-ITIFS 475, Ko
AT H mk, & BEEAMER C-ITIFS,
5.2. BFHEREDA

4BNHEERMM, £HF 1108 ELABNEE Z0EMH, & 1736 £54 LERY
RECRBIIAE, ABITH ALK tteste FRAF AR LEH LB E AR A
(+=6.86, p=.00<.05) FEx£Z %K EE (d=1.11) (Cohen, 1988), S 4 &iBay4 L2 H %
WA M, L AETREEFSAEE A (Week 1: =2.61, p=.01 < .05; Week 2: =4.42,
p=.00 < .05; Week 3: =4.61, p=.00<.05; Week 4: =5.79, p=00<.05). EREZRAF—HZE
H Ay, FAEPHEE (d=042,d=0.70, d=0.74), FVIAGFTREZNETH KA ES
(d=0.94), B, 1 A7 SDT 89 G-ITIFS 472, FANEH LR AR/ FBELIARL
iR 4 e, WG BAE AR AME R C-ITIFS,
5.3. TR

k1 ASAGHERMEER, B, TREGBALBIZEAR, BALEERIHGS
BEK, TREELHRELEELEDLNER, KaRSFERERLEETND . LXK, §
ERALAGHESL . BRI EF M, BT FAERGREGRF ER, RuEBHEEE, R
%, BEREADEHEL R, RREFASARFATHSHR, AFHRAERBERS S,
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AF RGN LR R RS AN B, B, 1R LA SDT 49 G-ITIFS #4174 H, &
FRACE A K RO E KA R AR R
21 HHERHEE

E 4 A5 ol i=d4

a E M FBRABAEIHE. AE. RARE. 25 21
WAGEHET TMRACHEE R, TR BEN TG, 31 30
RIFp @IS Ay eshd, RS EWNTE, 24 26
WEREER., AEERE. B X A THRY B 43 25
FAREEF, REGEN TG,

A4 B 7 B 4k P g AT AR R 1 3
oAb RAEED 29 12
E AN F EER, EREREE Ik 29 0

57y 7 RAT R 69 L E) 24 7

6.4 T K

P RS F RIS, TREF A0E TR BREEALF L, FF T A4 SDT
8 G-ITIFS, TAAMARAF AWM HRE T LT, LR TB LS H OB, F K £3F
R F R ENGERAK, TUA R F AGEFH EBR (Krathetal., 2021)0 55—
W, RATGFARLET, REMBALRD, 5 BB FREEA, SEBFRIAFEHR
£H %3 (Yangetal, 2020), B, & H0FHHEGHBENFREYE 2%, HRELFLNS
Bk, AIRBEEAIFZHNRASEGHEE T, 8XRERASEHE RGN
o

S H SEeIRsy, BHRESARRatat, ARG LEHSLFHAKR S, B, &
HiGBENTENE Y ZM, RIRZFANSHER, TUAKIRESE THEFRG LR
Ho, B, BRAGERAAFNEE R, RILFANEHAR, TURXRELAETHE
ARG 5325 H (Quintas et al., 2020); LHFFABZL LA T KA B BB HE R,
G 2 A RIS SIS T AL M (White et al,, 2021),

EZUEBEERGI), RAFAETERT, FRBRASEPIFEDHERLOMNMN, ARE/H K,
JEAL RS BRI AR, BB ENARRTHAARA, REERETRALHNELS
HRHEH 74 R —H (Annamalai et al., 2023), &4, RLAREGIPPIFEEE, HE T A
AR A, BRATEEZEEE . SHMET Annamalai et al. (2023) 45569, Hie$
HEGBE LI IHFEETHBROEE,

MUER, AR ATKARTART, FAFTREYRALEOARTLAR, BT T UAFE
B I AE A R AR 69 BLAE i SEARTR G EHNEA LB, AFRAGEIAKLER
EAE AR, BAMETTCOE N, NS A —B{AFmHRM, EHRART
R e R B A S Y A, THBANLCREAET TR, VMER 2@y ft, 28
HRAPT RO E RS

M

AFRXBRHBAAGEE X H, F£4%: NSTC 112-2410-H-167 -002 -MY2 and NSTC
-112-2410-H-011-012-MY 3.,

- H K
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