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Abstract: This study explores the integration of game-based learning into C language array instruction and analyzes its
impact on student learning behaviors and outcomes. Utilizing a previously developed RPG instructional system, the
research guides students through core concepts via contextualized and interactive gameplay, while analyzing behavioral
patterns through system-recorded log data. An experimental design was employed to compare the effectiveness of the
RPG system against traditional review materials for the array module. The results demonstrate that students using the
game-based platform achieved significantly higher learning outcomes than those in the control group. These findings
confirm the practical value of game-based learning in programming education and support its broader implementation
as an effective pedagogical tool.
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1. A&

M A AR R, BB CRAF S KF LGB CRMRE, Am, AXERFE
2 AN EMBEGMA, BEMAHRZ A FATORLTRILE, SHMEHLEYE
W B A% K 493440 [H #E(Lahtinen et al., 2005), #L-FHEXEH AT TR, AEBLHFHER
It B0k 3 K8 (Adipat et al., 2021); 45 647 AT, 4 £ 5T &8 JBAZ B A9 % R 94 (Yang,
2018). Eit, $ﬁm%Ach¢%ﬁﬁ LT oA, EERRTEREREZ RPG #E X &

%, ABBEFECEA, TEBTRBREL KL, AMPRALALXE ), BEHE
B X 2 6y R AR,
2. FABRAAT R

Wang ‘fr/\a‘fﬁﬁ ik N2 H N BEETELE L A Gt mpis, FTAEERAAIES
H B AR Sn JEALEY B ALK FH(Wang et al., 2011), #E%T\@fi&’friﬂ‘ iR S & SN g 2 N
ii&l\}*%’(% B A%, 73 17ﬁﬁiﬁk§k;i:+éﬁﬁ%%lﬁ% HHH T @ R R A MR A
A A B 9% B X4 H (Game-Based Learning, GBL)/& 3L T & .\.ﬁix‘éﬁfiﬁﬁ‘ﬁx)& Adipat ¥ A5
A4 E I [ & KA ] M) AR A SO AR 3 3 R R R A E 4 (Adipat et al., 2021),
Velasquez ¥ AT &K & ﬁﬁ*:ﬁiﬁkﬁﬂfm"%ﬁﬁg"ié’]kﬁ ML B ARCE IR AR R AR
(Velasquezetal., 2024). 2 T RNIIMTIE F BAZ, ITASHRET £ 2GFEE/E, HiB 4
FEM. TARER (ABC) RAE, M LHET &6 BR LT A5 AT HAT, TL%
B ESE AT 4, 2368 R —A#F 3% (Kanak-Kanak, 2015; Yang, 2018) 3 47k & K48 35,
(da Silva Freitas et al., 2024; Epifanio & da Silva, 2023), & &KX &7 AHERA L F mx L L #HF
R RARAE,

1297



GCCCE2026

3. HF5LBARR T &

TR T A AR, A A RPG Bk X F R ARG ALY $4 b C 3542
KBHBFIEAL Y MALER, BBYI RGN T b AR KARLATH G A2 W
PAHEKEARLAERGY [RXB  RELF A, #3180 &, BRALLTREML
(B 2)Prw, EHRIESTEERA.

d ) 18 & g g

B 2 FREEE

AR ATHERE | B8, WLES A [RPG @k XA E KM | [ — A FHK
M), REAHNOAEZAEN [ EURKIATEHITAH ] MABE. RHE, FhgaFhax
SN EEER G, AR DA ERZ T
3.1. FFLXARAE
(1), — A L3R RBZMFAARD], HIX CHEZINHEMER, AETIRRELERBZIPE
A TN IRLE &/
(2). L ARGEATRI(IA T F ) s 4 REAT S B4, 2 B RAA AR,
(3). HETR(AHI 4 8): T4z [RPG #ERXKFR4% |, #HBaen [ —aL 8 &
M1, EBIARIBKEE . ATRERAZIRE mEE LB R HIE
(4). BIEDAT: ARFAR B R ) AR R F G AR LT BT 047,
3.2 FXLA

AL AR E R E AT 4 Z RPG #BR X#EE 24, ALK ABRMLEMEL, L6
At AR A, A% VA [ RPG Maker 324240 | AR, & A B2 iu FA8R,
AR R £ A T AN ILRBAETRA. ARFIFE T, [FEANEEE | #R
Hoapita | REBAI LR S AHA,; &b, [ B8] $BEARBARSE, A#H C
BT A MBFIARSALE AR, T [ AR | ARSI P A 6 AL
o TAZHRIFEAPFEMEE [ o4 ] 8B [ oREERE |, RBEHATHE AREF
Hohor, T AREAT AR 70 Z AR

IR, WALAT A B RSB R AT RANHA B ZIK EADFHF4, L RHaTag
HNEHEHFFAR, BB R, FANR R B REME A A EAKXS, B8 aRE
BIE DRI F AT XA AL EAEE, REVABIIREEHAF BT £ F B RAGEE R
3.3. F&NE

FuA@mE(E 3)(E 49w, ATEFTRA:

B 3MEAR B 4 XA
(B 3R AT, F A HIET R H, 42 X IR AL F BT R AL (>60)2 5, 4R
7ot Bk 1B R AT K AB AL B, VAR A B R 89 if-else FIBTZE k. (B 4)MAE4E &2 & 35 4%
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B 5. FARAKMAD ZRBEFSEINBHRRAZSH, B ERB T THRSS, TRE
R KALFIETE M, 40 8 69 s AR 5 4
4. TRERSH

HTHFT TRPG HBAKE RN £FF CHEZHIREPTHNEE K, KRR AE
ZA% A t #2% (Independent Samples t-test)4t #18 S4B 2 41 F2 48 (R A% : 80 A5 A &ARA: 78
A)Z AT & B A EAT Lb g AT, P RERAEHRBA S AR 2 ARSIEBR], A% 2 EE
AR A

BT HERTBRGE RGN, KO AT RS A WA R EAT AT, UARER S
BORIE M MAAA TR RIZETRR, FEmAE [TAABS | 2 [ 8 5% ]
Loy 2R, AFREAB ALK t 822 (Independent Samples t-test) & fTRKIFE AT AT &
0 45 R AT
4.1. HZEKt R DA

AR B RBRFESEREE, ATABERERZHRE MR THK, BTREERFETHR
AERZBEFQP=34), LT HEAATRITOEE MGk 21),

F 21 ATR AR Z B AR t AR BAR &

A ERxA B 48 3 E 54 FHE  BEE t p
M #E 5% TERML 45 55.22 36.57 0.94 34
wHgm 33 4727 37.06

W —F B R (R 22) , TREAMEA B R ILBAZIRAH B (P=.002), L&
REFE [RPG @B XHEF R4 | A ZRASLAZH I E T H A
F 22 BB RARZ B AR t R AR

A ERA B 48 3 E 54 FHE  BEE t p
M3 8B 5% B B4 45 31.55 34.30 2.24 .002
HH A8 48 33 15.45 26.70

4.2. FHATHERDH
AR AT RANINGE AL [RPG B R AKE R4 | PREARIETHEHBEAZ, AR A

oMz 2 ey [ 1T 48 st | 2423084874, P [ ssi(start search item) |
K& M4 F % [sia (select item answer) | R &EIFE LEM; [vep | REENBRAAE;
[ bne (backpack no change) | X EAEN T LA EPTAE LRI [epl REEAHZAH
RAEF 80 Bh; [ vdi (view discard item) | K& R 2| =D B4 K FEiE B, @ [ vpp (view previous
page) ] 3 [ vnp (view next page) ] Al XA Z A £ Z L P TEHE E—A\ATET — B AT
B o
HTREFARERGOIT AR KXEBEZGEH, KO 504E R R 4£ 5 7] 947 (Lag Analysis)#
REL T AR, FFHETAMGBRBRERZ LM, BB R EEFT K RE, AT RA
S AR B IR, SATRALIT A £, BN EMBAERSILA AR LA R
00, (B 5)FTT.

")

5B A FHSASE(AE: S, HB: Ko
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S BME(EBRE): RIS, BAMEALT <A GRET AT, 2Rk
(ep—vdi. (2)vep—bnc. (3)ssi—vnp. (4)ssi—vpp. (5)vpp—sia 3 (6)vpp—vnp, i /5
FIERARZEE — AL S BRI E H RN, TR AR EaEE, 24
EITHEFE (ssi)] BFABIF, BALEHER (92 E—78 (vpp)l (= ssiovpp X
vnp—vpp) A9 EIH BN, IIERPArdE [ E 1 R AR (sia) ] (B vpposia)e WIS EAT S
DS A ARG RF AL, mAFEMN [ L—8 | RARE LR, EMENTL
D)= AL B F KR R SRR, AR AR AT AR S, RIIF, e [ R4
FF (ssi)] BELUGEZE[T—8 (vip)| BITHEE, ATAMNBZRECELAERHNEE
P, RREBATAE M AR T EN R R AR RET S ®, AT A RALARE
(vep—bnc) EATAE, BERE—AE [ BUKEE | 69O EAE, BPE A NF QRS AT
KANEXBARBRG RS, ERAZBERRE AT ; M EOrENHIE AR
SEREE, R ZEPHUT [ 28 EE | (epovdi), BAEMFERIA B AL ENITAH, BTHLEL
BAMTe R EFET ), AT IETHEFES A MIFET TR TR, WAEBRELZAOHET S
RS A R R AT R BB A R B AL B B SARAL A, Mo AP 3 R AR By = 4 AR A
AR I R ARENE F A XBHEA, BERATIAEF AT | OEHHE,

> KSH(E BEKR): RS, RS0 EFBETRNIT AR 2% (1)ssiovep
2 (2)vppovdi, EEATARBE F A AT, MeRR [ F B | [ HES
IE | B K, S H A ERAD, TRAD AN ERE Zaval KH
WBEE (ssi)] HAEENRLKE (vep) ], BTF AP A FIE 69 & A4 F B
H—EINFEO, G [ 23EL, TEHE | RRBRMES 48X A REAGE
THALEAEE, TEREONLFLEKEE, T T/ELENARE T, L, Z4
BMEHA [ E—AKEE] (vppovdi) 895818, SAFHALZEARFLRARIMERX
Bk, T e Bl el E—A (vpp) ] F A, BMAEF IITEFEE Beowal i
SHET | AR, K9 BT AL AR [ HAN |, BT LM XHEEHRS
HREAE ), (EREAR AR I8 M AT R B M RS B 453k, BARANRKRXRE T, 88T
TRSEZADNAKEZRA DL OBE, TRATAZ 50w [ @D ERAF | #AH,
1P AR RIS E, BT 1ITD 1A TEF |, REFFERERTEE, UL
9% BRARAF S RAZ XML M 2 A 2891248

5. &@WEHw

ARG ERF [RPG # Rk XK T R4 | AN CEBTRIREZLLERZAHEETIT4A.

H sk REE, BRAARF)E T KARGTBAZEARRE, BT RENEXEL

WA B s B 8 X agat Bk i M A 4], AR SR F AN EB OB A BR AL H k. £

SHIT A @, SRSEEREBRARARR RS, GoaEaER [ Z89RE | &

Wi, EAR A EMAEHIE IR, EREAN DD NS EILRRG, T EEEERIRERET

WAL, RORATAEFHITH | WY, RBIAEAEHIEN[ B AKX | 69 H 3,

A EHIFRN T AR EEAm A TAE, LA REEBHITEGFAGE, BATLK

Ao A 2 AR S AR KA M 49245, B EAF [RPG @B XKF A4 | BANCHEF

MIREEATTT TEERAZES TR, RAERZGRZ PP I EHE, &K

B RAKD G A TENR B R AITAHTE ., BRUAFRMRIAZGEEINERAE, &L A0

P EA MR GH BB, HEIHMANLTRT, AWM EAERRKZOE, EnEil

PR A Sk, LR XEE, I, R LT LA ER R ZEE A

AR, LHETAREA,

% IR
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