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Abstract: Inquiry-based learning, due to its openness and complexity, often leads to insufficient learner motivation and
superficial engagement. Based on the ARCS motivational model, this study designed and developed an educational agent
for junior secondary information technology courses and evaluated its effectiveness. The results indicate that: (1) students
showed significant improvements in all four ARCS dimensions and academic performance, with more balanced motivation
across dimensions; (2) students reported high levels of perceived ease of use, perceived usefulness, and behavioral
intention; and (3) qualitative findings suggest that the agent enhanced learners’sense of control and achievement through

timely feedback, clear guidance, and appropriately challenging tasks.
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1. AT &

(L2 F 12 SAHGRAEFRE (2022 FHR) ) 18F AR 52 R IR BN 25, @it sy,
A, fraeRtxd45, HREKXNF] (IBL) BELAFAIRH S ETHEMNLLE, RAEE
HBREEFTFIESGNEEE5BCEF AN EERZ (Chenetal., 2025) . Af, TIESHF
HEE En#rn, FAFEARTIZY HEAAIFEMEHMTLFFA (Liuetal.,
2021) o FAREW, FIAIMRBRELE—TALE LR AEHFEESITRL, REFEHEHFNDE
4L £ 4 (Deci & Ryan, 2016; Liu et al., 2021) o %R T #I)F 6945 /) A AL LS §
B, HIEAINEBREEZRT P . MEKRBSSEANAE, XEFRARCELLEARES
XA, B, MR EFEF ISR (FPEK, ¥, 2026) , H#FF IBL shitHE
R T HEZN. KFR5 N ARCS FhHERAE A RILAESR, RiEE. XBk. A 5% W
AN R, ot e @R LI R F R, FEIRFEERARLMER,

2. HReIRRIH 5FK

2.1. ZIHNAKAE

FEIF AT R ATH, AAF R 5 3 sl &2 & (Instructional Materials Motivation Survey,
IMMS)  (Keller, 1987) #4575 %, Jr4& Lifdkmn L RMEM. Fhk 36 MR, KA
AEFaNHERTS (I=22FRRE, 5=24R &) . ARAFTFEORZRECFRFETE,
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St E AR R A 136 4, P AZKFIA 125, AKE 91.91%. A #A4K Cronbach's a %
# 4 0.876, KMO 5% 0.856, H&%EE o 24393 TF 0.7, ®FAZRERIAKLR,

ok | TR, FAAZER ENFMITPARYSL GHYETLE: 297-332) . @l ¥
R&E T EZH R, WANWEEGFAHF> HELEF 27 (F(3,348)=8.51, p<0.001),
FELSEWRMMAN, MALEHBELAEAF,EEGTAREE, BMXELBZ,ILEST
EEHER. AT, BE&TFMikitREALLTRA ARCS Wi F HFag et b & B5&iLE
SR AE LR (e E sk . AR RS R KRN

# 1 ARCS W% F 0¥ B & 75 £ 547

Y% B8 REE F p FS bR

2% (Attention) 3.05 0.457 8.51 <0.001 EE<MX

#* 3 (Relevance) 3.32 0.637 X>Aa13

812 (Confidence) 2.97 0.527 mE>A1E
# & (Satisfaction) 3.25 0.483

2.2. XFARCS BEEGF AL S5TXL

AFIRKPAELEE, KR AL Keller (1999) #i69 ARCS BA A B O LIES,
Frw At g mib R 12 AF Rk, AT KT, BB, RIE Coze F6 2@ @R R
XFEJAROHFHFRRZTEFL, EEERDREEN R | Frr. FRIAEP, KaFnt
AT ARCS & T EH ML FR%, FAMERN Coze F 6 0H K BMI LIS, &
iR EBE, AERZT. FHORAFHASKT (B2 HF) ; REETFHELRLE
W2 KA AR AL L B AR TR BARIE, @R FEHE AT, H3FHER. P
MR E . AR, GINE., EEBRALEBOHEENINIFREREIY T, FAR%

e wnze

HERERR.
e

PN P
— L i;» mann v:??u =
B FRaxaE B2 4R E R ®
3. BARF ik

3.1. FEHFE

AFRALELAP CFRIIELT LGFAEAERIT R, AiZFRE LAHRE (A%
MR ARE) ARFAL, FREAI IR (FRIF 40 547 IRFER, ZELRERS
Wut B HAEEMBEFHERS, EERANERKXFIINIHT K,
3.2. FX LA

EFIAHNTTE, SR LRERERIEGF I AR A, EmRFIXRra, BE
¥ M SR SR EAT AR A (B 100 ) o SRERE, KA ABE RIAIKRE R
B 5 A ST HOF A Ae k0948 B R (Hwang, et al., 2013) F 5% B 3 2 ML a7 3% Ah 72 R M 8
o

&2 AR R, BRI E AR T
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Y g AR IR T R 1 S Fe 3 AR SR 2L % R ARt 35 345
b A 72 o
Al ?@%ﬂuﬁi C A g fz:gly\i; #71(% 13723 > 24 L3
s 52 Hax. £, Ae W=, 7% a. RBARERN. AEHE..

s &
b

Fl
= e, ¥ pA
A”%“% PR % %%fﬁﬁ% SRR A2
A3 2T EALSEHMXZHENL  RAIFHEE L. 2 CHAMXHFERE.
Rl%ﬁ% 55 B AR A L ik s AR, AR
A8 % .
R2 LT 2 AARAHEAL B o
TIE R Aeiti L.
: T AR BB A R N
R3mAER BT i;“ # e 3 AR ERA L7
23 B #4541 4 5 i Sh AR .
Cl 17%% 144 n;;ﬁx ZEan e AR
5 : B 55 B | ,
Ve R TRERSREA miaosa m, hemyET
= .
G prazeuvh R S R A S D
i ‘ A SAE 4 b itA
BE Sl amusz *%ngﬁ& A3, S ST T
.
S2 MG B % 4RV FHAR 5 H Ak 4 “iFEIREHAME B
S3 M e Hik 4 “E AN BT
4R ER

4.1. #I 7

BAHARERIT, FABFEAAWUNIMLE L LYGFAHFI S TF I (e
R3HTR)  H—FAALRETENH, ERIETERLEFE, F(3,176)=1.215,p>

0.05. TG54 & ARCS WAGh L4 E Lok LA T8, AL —%EZ AL HENHE

Mo
A3 FAMBFINMNAEAHFR t bR
\ F 3 A =
Y4 t p
F¥1h iR E A ARREE
ER 3.09 0.457 3.73 0.700  5.28%**  <(.001
FEEN 3.25 0.637 3.72 0.716  3.29%* 0.002
a1z 2.99 0.527 3.50 0.705  3.69%* 0.001
i 3.24 0.483 3.76 0.812  3.61** 0.001

4.2. FLER

A RBITAT. BN FE KRG I IEF AN FI R BRI T, FALFRIKLE
IR RNFE TG, RNES >R ERS (LEk4) , KA FILAAKREFAIRE,

k4 FURARANER oI

F31E

IR E

t

af P
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AT 26.18 14.554 S12.77%%%* 46 <0.001
J& M| 59.21 16.508
43%7#%

FIARBFIEAMMMERIE T, FAELERFA AR (M=4.14,SD=0.794) . Bf5H Atk
(M=430,SD=0.796) =i Fl &/& (M=4.30,SD=0.806) =A% E-FHRPHRLTES
KF, IR, RAFALRANKFTFREABELN., REAIF, ¥ 5 Ak
%, FEAERBOFEERNZ R, TRERWE B2 R, “H B7“FWr < HmerBp ot
B A B A @k EiE (B 4) , P AR FHRAREL LRSS LT
mEABIFIRTEREEN A&
T

H%ﬁ?%&@%
Wﬁﬁ%‘ g Ay
lgz |l ﬁLZJL*if§EWﬂQh1§;

B4 F AN B ARk R B

5.5F )Lk 8
AHF I T ARCS 24 mﬁ@ﬁﬁm AHHORAZIR T X F 5] MR G F ek, ot
AR REITRI, BRI, ZHERKRTEEFANFTIHINEFLELR, FEAFLHA

P G A E RPN, ﬁ\T;tEe’:%\%’Iff WA I8 T 5 BRI RS 77 @ 8 A L
Rlot, AT ARCS #hhL& & 4L H A7 REAR 3T 36 Fok b RS ML 09 75 ik, A B8 4R 5)
AHFFRARRARETSAF., SR THWALEM, BEFBIEAITREER L SR
WA, KRIAF AN SR ENEET, HEHHF A RRAGE R LB Z ok
]}]ﬁl\b”

BH
AL LERAARRFFEAFELTE (C L) “@Riit EMYAMNITIEETE IR
BEHEIENE S FAALTEY (FB%HS: 62507032) ; Hizh A RAFE LK EZM

A Q ARIT B BT ARAALR MBS D L BAL KD (7855
7X2025000803)

B LAk

P ERAHE LR & WAAAE.(2026).0FF 5] FHF KRG RT RS, ALHitERE
X HFH A RA47(1), 67-T4+83.

Chen, F., Chen, G. (2025). Learning analytics in inquiry-based learning: a systematic revie
w. Education Technology Research and Development, 73, 2131-2161.

Deci, E. L., & Ryan, R. M. (2016). Building autonomous learners: Perspectives from resea
rch and practice using self-determination theory. Springer.

Hwang G J, Yang L H, Wang S Y. (2013). A concept map-embedded educational comput-
er game for improving students’ learning performance in natural science courses[J]. Co-
mputers & Education, 69, 121-130.

Keller, J. M. (1987). IMMS: Instructional materials motivation survey. Tallahassee, Florida:

Florida State University.

1177



GCCCE2026

Keller J M. (1999). Using the ARCS Motivational process in computer-based instruction an
d distance education. New directions for teaching and learning, (78), 37-47.

Liu, C., Bano, M., Zowghi, D., & Kearney, M. (2021). Analysing user reviews of inquiry-
based learning apps in science education. Computers & Education, 164, 104119.

1178



