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Agent-Supported Game-Based Learning: Effects on Learning Outcomes, Learning
Experience, and Mechanism

WHH!, FEl”
VA b JH 3 K 2 A TA7 AL 20 H 230

* luoheng@mail.ccnu.edu.cn

[(#H&] HRAFIEA-AFHXFI TR, CERXFHRAE ) 2R, MAEERRXALITRGRE, ¥
REAR A B RALFE ST RE T H I BFFT X, BXFIEFHRNEA A o AFRETHRASF ] ELTTER
MU AR IR AL 69 5 R AL S S AR X, Bl i R I F KA 52 5] F S KP4 J R0 ¥ vh . AT 52 ﬁ“i%
B, AR KA 52 5] B ot s iR ey ML IZ MR, RAATABRNAREE A ER, REFIHIF FamARL
B RERY F—FoATEH, ZEXGERAMFETHERIF LR, “HERE FA &S5 iR

ZE G EIE R .
[x4ia] AR ik, FIARBG FIKRE

Abstract: Game-based learning, as an emerging learning approach, has been widely applied in education. With the
development of generative artificial intelligence, intelligent agents provide new support for game-based learning.
However, empirical research in this area remains limited. Based on the integrated design framework of game-based
learning, this study develops an agent-supported game-based learning model. A controlled experiment was conducted to
examine its effects on learners’knowledge and learning experience. The results show that the model can promote learners’
structured understanding of knowledge and improve behavioral engagement and intention to continue use. However, no
significant advantage was found in learning motivation. Further analysis indicates that the mechanism of the model lies
in the combined effects of technological support and game-based elements, including feedback, narrative context, and

role companionship.

Keywords: Game-based learning, Intelligent agent, Learning outcomes, Learning experience

EHRFHFITHREGEZTT, ARAFIZNFIRKEFIRE, TRAKF
BT R E M, AT STEA — AR SRR AR R T A XA AT
FEFREEPORF TR, BABRRE. FRE. BARRERR, REAHF I EREFIR.
HABFa R KOG F IRE, EALKQFEEFIEARFIEQPIAMELR ) Fag) 2, AR F
AFMFIZER (5%, 2023) . Am, CAFTLER, HFRAF R IRARL L E]
W RE. B4 28 G XFEREFm (Baietal, 2020; Sailer & Homner, 2020) o
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I’*#ﬁﬂ/\&%i%f@ij‘ﬁﬁk«"f] (Debets et al., 2025) . Bk, 4 RARA TR A E
BHEBRNIE T EF IR IFNEZEAR, KR, AR S5 HNFE RFERLT ) R IR

228



GCCCE2026

IHFIGERAKXR, RT_EMELS, E5BRGRG A RIFNF I X RFF K
35, AR BARAE R AUH AT, VidkZ Z 469 %4 % (Rahman et al., 2023)
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5 GRS 5] A3t AR AT AT AR R AR

(1) BH#GRF DAk, &R AL 695 AL 2 ST AR XT3 5) H 4 iR K- A ATk ?
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(3) % REARIR Ak 09 5 AR AL 57 3] A% K5l i R s L) R AEAE R 2

2. LR 47 ik

2.1. HFHEFET

S E B P G R AR R RS, BE. XF ES5. AESEEKRFF (Kapp,
2012) o B HFERMNGAZCETBIA EXNFRITEMNFIRE, £F)FEF T4
PIRIFH TR, BHERESEERK, #RmIEXKAAES M (Nicholson, 2015) . LA XL
WK R B RACF S 3T BN, ARG A A BB R, 2XAHERF TR —F. LR
T, BRI R AN RFATALRAH LE LG R, BRFIERER R K
N AARR (Sailer & Homner, 2020) o Bt, #RAF IO RMETHRELRE 5T
B Anfe o 2] T AR A AF O3 B K B o
22. RFFR-AEFET

EHFABR, FRAZAHKFHF. PIEAT A, FIKEEBEA, SACEREE
. %), BB, B X #FE4E4% (Okonkwo & Ade-Ibijola, 2021) & AEARAEHRKF T4y £
ZRYPRAER L, ERHfEEE= A7 d. A%, FlhksddtaRiEss5%3%
#FoaH, REFFE RN 5iEF X4 (Labadzeetal, 2023) o Hok, HAEART AARAES I H
MAREANBGRTA G5, A— AR LFRNEREIH (Woolf, 2010) « K&, AA
AEAFIE T RRRE S TR R — RS G, AU TRARELFEHKES KR
(Hoegen & Kopp, 2024)
2.3. FEERB R b9 A F THER

HRARENFI TG, RBREPFRM. 2L L HFfNBRAT] Fo ZRFHRR L
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SR ATERRB XAk, M. HREAEINALLE, B HFERXTE Fo g 3T
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etal., 2015)
3 Rk
3.1. FEHNRELSHFZALE

AFRERERZRKFHRBERILT, ARNZEZAPEEGRHEFTHRE L LK
FRFLE, RNV AbTLFAEARSFRFE. RFEBREFI, EHRAA MK 60
%, FRRABISET Xy R FEHATRE, H4 30 A,

R RO HEBARAREL K FAERFEXFTRR L AKX BT RIATEE 5 R4,
%% Reiser (2001) . Spector (2001) . X & R (2004) #H %, SAHFRERH L6 KN
B REA., BABNBAZSEZLHATIEA.
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(1) AFR4gERE L, ZABIHBNESLEHERETE, FFIEFHNELEMGK
FHEZP. AN, RAEXEIPRARMEES. EEAZE LKL emoji R FOFH AR
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3.2.2. #RF TR

Xt B& éﬂﬁfi)ﬂfiiﬁ‘i;ﬁﬁi\ﬁ# Jo MRARBRHKBFHAREEL TAFR, EFIN
K. iR, E5FEMRFINKET L ERAKE .
3.2.3. #2IRM

A RGFN THEBARLELRATME5EMNAE, MXAZESHXFASKFE K, A
TFHrEF ) H TG mIRKTF. 705 G0 R RARE 69 £FA; BN ak b3
“HEBRRD LoFEshit%, AE—F i P E 81T RRRELGEARER S MR
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B U] 4 69 1 S ALK E AR, T AR A = AN B SR e AT IR S AN E R AT
B . A, WAREREAEREEH; TEREEFRATEEXEN LN BB
ity FEHMAE PN AR R T FW, RERAHKFTHRRAEELTORNEXR. XA
AT B 18] 4h AT Mk 5 3P 4, PSR —E M RIF (kappa=0.83, p<0.05) , A/, &
P G K R — o
3.24. HEFEE

AREBRAE LKL TR (159, ATFFARARZTE2AETRE) , 2L
R TARR Y E LASARAZEARZ . AN E, FIAIMEERLLZHEHNELR (SIMS) %
#, AR, KRBT, IFEFIA LI 4 A4 Z (Vallerand & Blanchard,
2000) ; F ] A &K ALE £ A F Pintrich & De Groot (1990) #9548 X 4F 44l & M4,
St IR 5 ) ARIE B K A AT A mk L3 ) N, HBEE ARG A TR, PANELE
Fredricks ¥ A (2004) . Swan (2001) ¥AZ Davis (1989) #9%7F 5 ; 523040 6952 3] 4k Ia o] A
MR R 4B IN, St—F NI S A, Bih At RER, 255+ Davis
(1989) VA% Jin & Eastin (2022) . Biocca F A (2003) #98F 5,
3.3. FERA

R 2 B2 T AN AT, KFEEE, BRMFiTik,
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B 3 #F jiRAL

(1) AT : 2 E5FZRBEBEEARKRLEL o RATN (EFER) ARF I, F3 A EK
AR BB ATA, BFKZY 10 4P

(2) #HEFRH: LHERIS AR AfRInM, SRBA#THRERMRF ], £k
I8 REARIR A 005 AL 3], BEK 2 20 4T

(3) BMl: HFRmGE, AAHRREIZGEN 1 (GEFER) | R0 2 (XFHAD
Bt AL H]) AR S AR A, KL 30 54

(4) Fik: BEMNERE, BAMAGEIRT 10 &4 5F 720053, TRELsTF
S AE, F AR BAES BRI E K, AT HRIKY 10 54
3.4. HESH T4

A RAL K SPSS24.0 E AR BERE E ;AT E T A, RESATOENEREHELN
e, FEHL, ARANR Ao AT SN 69 t K5,

4.5 R4

4.1. ZHEM
EAZ B rd, %2 %8 Cronbach’s a 183572 0.7 VAL, Rk EABRIFG N IF—F M,
EXEHE, &=kt KMO 183 KT 0.6, Bartlett 3K EABLERIE (p<0.001) , £
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RBELHTRATON, TEALARTOENEE, ZRERBIET EANEMOENR, ¥
T AR E B A i,

4.2. FFWEIED AT

ARG BAELERAI AL HEEZRF, AR ARIAER (A& HE 4
AT 5 S FHHAT M Aoz 5] B RAAEAT N BT 0. R BT, BALFIRATN
(p=0.922>0.05) . 3 FHHLATM (p=0.341>0.05) F=5 3] A KA (p=0.335>0.05) L
HTRB LG FE R,

4.3. FRAKF

Yo 4 P, AR, MAETRMES LA RILGAEE T, ErR G N FR
L, M EFARE (p=0.398) . AEBTEZES L, RBMAELS., BHAEIZHES
BHREZ TR, AP E9LEZFEF (p=0.011) , =¥ Cohen’s d=0.67, BT FFik
NE; EHEEFEE (p=0.003) , ¥ Cohen’sd=0.80, & TR AKX EE; FHEEH
2% (p=0.016) , # = Cohen’sd=0.64, & TFHFx &, T2¥MFT @, HAEEFKLE
BFKF (p=0.066) o KB AARKALAYIFRAF IR X ERFMFS, LAEZAE B F
KA, [BE Rt SE A LR THAMRF S, LA TFIHZ TR EmEZmsa
2,

AERTB M T &, dmk 1 i, A ARRERELN, WFRAFRERAG IR
BRABMNARGH L ES TN ARG, EPBazF2F (p<0.001) , & =E Cohen’s
d=1.76; F%H@ £ %2 F (p<0.001) , ¥ Cohen’sd=2.18, ¥ B TR RAZN E, Xk
RAPH ST XARB A ARAF I FGRIRKTF, LEBREGKIEEANTE K,

00 = * ** * ns
| ' B sEE
80 (==Y
60
&
&®
40
20 s e iﬂ |_Jc| il_}l
“"ill-I-I I I il I
EEE RS R BEE e

B4 fif KPSk s At Al R
A fRK-FAT BN (GRFM) RHEARRLER

ST =
18 5 ¢ df Cohen’s d
J (M+SD) (M+SD) P ohens
sHEEs 8.4742.623 13.0042.519  -8.905 29 <0.001 1.76
S 3h41 8.4042.634  13.50£1.996  -10.035 29 <0.001 2.18

4.4. FIHR
BN, £FIHMfF] aRAkT @, FhahtrmzFreE (p>0.05) .
4B 5 P, ARTEMLE T @, FMAEF I HIENEFSHEE S TATNAs (p
<0.001) , @3 8 &KAATE M E FHKKI] RHAKF (p>0.05) o EHARFHKF T X
Bt — 2 AR LR FIZNEI N, BAERRFI QXK TAHATETEFHXE,
dok 2P, RBBETA BN AL R ERF @ RHHTAEE, P IFHBEA
%2582 % (p=0.029) , &L ¥ Cohen’sd=0.58, BTV FHL=; #EEANBZREFLF
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(p=0.011) , %2 ¥ Cohen’s d=0.68, FI#/& T FFHEF. mANmIBZAN, FHREEZN,
SBNBHEE T @, WEEFHREEZEFKF (p>0.05) o XEI, 47 REIKKAL 69752
g A XARITFAFZTABRNABREE RN ER T OEA — KK,
SRR R AR AT AR LT AT, BRETRIH A, B R HFid
2l BB A A A 3.86+£0.617. 4.00+0.520 F= 4.00+0.583, & BAF 3 & AR L3z 3
2 XPTHR A 09 B AR H A A ARARAG I

. ¥ S X ¥ 5 B R
4.5 4.5
4 3.5444 4 3675 ns 3.4667
35 ‘3-23“3-';’/_”:1 ns B35 me— g
o 3 nsL N 3.4194 -o- i w3 3.5333 o -o- WA
25 3.125 3 BALR 25 FHBLR
] gl =i l g B
B5 FFhhL. 53] A KA E N LR E
k2 FARBRRIHERtARER
£ 7 X P& 28 Sy . df b
(M+SD) (M+SD)
I EL PN 3.66 £ 0.65 3.90 +0.61 1.495 58 .140
RPN 3.77 +0.66 3.80 +0.77 0.180 58 .858
TAHEN 3.83+£0.70 421+ 0.60 2.241 58 .029%
BN 3.75+0.53 3.97+0.58 1.523 58 133
"R 3.98 +0.62 4.14+0.57 1.078 58 286
Yk L AE ) B R 3.96 £0.57 433+0.54 2.631 58 O11%*

4.5. FHBZEPITER

WA R TR B AT, AT RS 4 AT AR AR AR 89 55 R AL 2 ST AR KA SR TR R

B AR I o

(1) AR 1: RIRIEHN G K B TALIGIR T 5 3] H 0947 A /N

Bz IR, AR B 2 36 Rt B 3 R AR b A RO = 88 R ek AR
A KT Al AR ARIE AR A = B AT Ak

AR agrE,

2V

bR kAP AR KRR R A, R RAFEATE
B, Cek—F 5 FRLMh. VAT, BEFA R BENE KR ARG, K&

(2) ZALA2: WHRARF HXF IR G T FiR 092 42 A
BZFIREXY, FRARGERERGMIRBLRT, AHFERNLF ] PO X FRER
BT AW XK. FRARFARE N R ERRE] . e KRR BARF
B, Wl Z R MEXARAHAGRE, LR AARBIT AR R, "R RAFER
T “RAAE ) KA A RA o B Ld, HORFRARBEANRTGZIHEI 5.
(3) TAARM3: AW IFHAERMIERT HLEF ] TR
BF IR RXAE R L IAZ TR D — R AR M LHAFAE, Do SR M RN
BT EHFEE S, HFRFE I PR A R RS L. TIRET, FRAF
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L igINA I RAR AR R AN E O F IR, BRXERNEL”, IHEHFRERT AL
FO] P E IR, 3RS A W R AL A AR AR K, B2
(4) ZTAEA4: RET A5 a2 he)-FH0E R
BFIAEXNBRAR LA FHTGEARY, BELKTERTEEXLT A LR
PF 3 P en RO -FHFEAL, FRET, HoFERKNTHRIKRG] Tk, 2L
B B T MAEHEMAGET), ANAEHNESE, oV ITHNFEE, TA—CAZL Liks
ARENERTRRAEHETE. FIAFHNAF] AR LERITFRTRBAGIE,

5.4%

RS FIER S SN TeRvE S e LIPS I X R AR Y-S RN

St EIAL 1, RERET, FARIRAL 6 A XM TR R iR 3] = A
TARRAH 0. FRMAERTHRRE LIS P T RN, AR LD EF ST
PELR, AL A R A BN Y R E R R R E LR XA e iR )
AR, HbAEH ARG @ AR — Y. MABME S RRFREIIRG TR, BLA
XA iR ) L BB AL, RN, 45 s I TR, $AETA
B I fh A A B AR T RIE RS LN S AsmiRiZ, mARAE LA TR, ETREE
TREMIIFALZALE EFHRE,

P2, HRLERET, FRAEFTHARNFGEENERE LRSS TFHBEE, 12
Bk N, BN, BB, FADIAFET ARKET B 5B EFFLE. b
S, MM AHHEMNENARER TN, G ARMETENERNTLE, X—%
RAEY, ALK F ) AL A A AAE R IR, 23 RIRE RS ARk e
e FIbT Rt AR, — 7 &, REXBLRHREL, XFES AR 4% T 55
HAEPHA LR B—F @, LIFABEE. FAHPAE ] 8 RAEEHTR, ThiE
LEFANEERL, RET AA 8 ZRFAFNH 0,

FERFIAE 3, AT I 4 AT RO AR S AL ) AR K 9 4F ALK 2 B E A 7
®EL. Bk, FERM. LF52MGNFE I HEE S P RESEAZONE, ARE
FHBITABN. LR, WHRURE, WRIELE ST Y F I FH RS RESH
ER ) Bk, s R BB BN, RE, MANKR, SRR
S 5] A A IR T D AT M e R R, RS T B E R,
A2 M ABRIRL: HAR LA A S RATIRAE R R, SR F A LR
HI3EIR AR L E R R E A0, TSR LR R BRI ARk S e A K
NEo MBTRL, FREXOERARAE—2F0ER, fARKLH SRR
FrACREFREMIERN, AREHF I RRERBHEER.

6.4 5%

AT R RACT 3] AT AR R T A7 REARIR AR 9 5 AL IR X, 4T T #0
YR RARL . ERET, BEXNAERREMNLER, FABRNBREEAETRETRELA —Z
o, fBEFIFHMN, FIaEARFHETAEIALEFZR, LR, HFRAF I ZTR
BT B TR oAty S 2A4], TEZTARM IS, F5s] 48 &t Fid42
PR, HRARTTAE A TR L H T RBAR, RANEFRE T ARNEERR: HEAEER
PNAEFPAESREFEARE L, FTHtEE, XA NERHTRRRESL, XT
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