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Learning Outcomes of Self-Directed Learning among Non-Design University

Students Using a Game-Based Color Theory Assisted Learning System
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Abstract: With the advancement of educational technology, game-based digital learning has become an effective
approach to supporting students’ self-directed learning. However, students in technical and vocational universities
without a design background often struggle with color theory due to its abstract nature, which negatively affects learning
outcomes. 1o address this issue, this study developed a Game-Based Color Theory Assisted Learning System (GB-CTALS)
to support self-directed learning. A one-group pretest—posttest design was adopted. The results indicated that students
showed significant improvements in both color theory learning achievement and response speed after using the system.
Moreover, the system was beneficial for students with lower initial learning abilities, demonstrating its potential to

support learners with different levels of prior knowledge.
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Tsai, 2013). % H a2k (Zarzycka-Piskorz, 2016) % 4 ¥ $h 4% (Shic, 2021). Bk, GBLI£ 484 %
HEFEHE AR ETONEE L, TREBHTIELGRRFOAE, R ELA K
M g5 F FI(Jan & Gaydos, 2016) AR L G A S H H A iit, AATRT, Ltz
FHLERATR, LERKFE DIRTERIe, UWHENRES H 2R Boyleetal, 2011).

By, KFFRBEME [ IBLEHEMSE 24 ] (A Game-Based Color Theory Assisted
Learning System, M#GB-CTALS), A A Z&F X7 KETHE, B2 RHFE: [F2
WA ). [BEe4t] . TERERKAL] . T2HRAELEK] ATOAEZHT] . ZRHE U
BB MBI E T NG, BIRLZ2m A, RIAZFEFDHRREHF LT, ERRASE
H A o

1306



GCCCE2026

2. R 4B

BE5EERy, [T | EARMEIIATLZS | 2%, RELAMFiasE, LA
28 B AZ 69 iE s (iR &, 2014; Woolfolk, 2007). & M A% A% & 18 B 1% & iF & 1305 B 5
BABATEDEFALLENAKREREBEEER, B, £8 [ T Ersn sy i
FTREBREFTLS), ERRESLHERR. EAEE AR, RLHF b L Rkeysy, &
KRG R BEAFARIE R AR, Bk XRFRIE, R ARG FEEFTE—FE A .
&2B R, MAFTM—ABR. 28 F; MEFR), IAZRGETHELZBERLEELT, 2RIKE
AEACERER, THRALBHEMEL, FERNESEE. ELRARBGET. KA. 25
JEALLL R R IR RB AT HF AN EHE.

By, KREARSAHIFZHTFTAKRANEITG [ RBLEHLHNLY R ], HitR
HRMEHF I, MAEBAE B RATEATERE M, T —FIRTEFH R

E 1
[ IR & #EH)EEH F4 | 74 FH# B (A Game-Based Color Theory Assisted Learning
System, GB-CTALS)

B A \ 4
i
-—
Siens
14
TEE AEFE AUAIERE BURERR e TFEEH. - BREEFRE "e  TEEEM. #ASE
(BETEFRERE] ZATE) (REERER) (B ZHEEF/ | WEESETETOMRS) (BETRBEZEH)
3. BERF &

3.1. FEHE
ARRZAREEAHEH T HRE LMK LIFEARFIAREL, JIRBEALS

SaAME, £S5 LHREE. RV BAR3M, kA A 1T A EHUEETRIALIKE

BN, BB H2AAGHALREEHEFH TS o Amnt, R AKSH).

3.2. FESHE

AFRHET —2 [RBLEN S WIS E 2% ] (A Game-Based Color Theory Assisted
Learning System, 4% GB-CTALS)¥#t K FARITEHE AL EHRILE, E—FHHR
RIS HARIET AR FL, HAFEALARRLEHE PRI RERAIRI: FH
B— P EBEHRAGD N ALFHETDEE, ARG ET R AR,

3.3. FHERVIHRIRH

AT RMIETA KR EEH [IRBLEHZMIHEH £4 ] (A Game-Based Color Theory
Assisted Learning System, M #GB-CTALS)NZ AfBE T, #ATE RN Z4AT. AKX AL EEH
TETIRR, RS YTINALAARANLE, ZAGNZ ABERELHEHERENE, HR
RE R ERZBAFIRETH AT EXF 5ok |6 ) B Z Sk N K& AT R

1307



GCCCE2026

4. FRERRH=R

AFRER S| A KRELAH [ RBREHSHIE Y 25 ] ([ GB-CTALS ] )iE4iT8 £
LHBZIRAN WM. ARIARER T, EBRIRATRZEFHXFEZAMEE
TG E k. BEHEH R, TAEUERT LGN, REATRAE FLIBITAZIFAKRE
$HH 4 B [ GB-CTALS | AT 89 F H k. MERHREABELE, RK, BAALAARE
A TR S A48 A [ GB-CTALS | # 2 2 ¥ sk, EA B M e MM AZRE . wik, B4t
HA KA AZ [GB-CTALS | #Z 2 H S1F, FREHEFAAETTHEH 2.

5. &HLEE

AFRRERIEEYRBTAHZZFEENOARRAHALI RBLEHF W EF 24 |
([GB-CTALS | )Z B £ 2 HZH R FHETIK T, A RLERER, FRFFRLIT AZA
K& £ 0 #4015 B [ GB-CTALS | &3 fe 3R AT L 5 8 sk, BLAAES AR & L EARR I3 5,
HAMZEALP, 34 [ GB-CTALS | #RIUE M G E 485, A LA TLE R, HTHRRLE W # [ GB-
CTALS | A2 ¥ 24, WHEREBHRAEFRTRE LI RENELAH Y, LRER
AL LR BAEEY, BRALAZTEH ML, ALEREARBELEARIRBIAZEF R4
R T EEHEZLFE,

%8
Bl &(2014). FTHEERASXEXEEEHR N EERFRFHRIAAR(KR B RALH L),
Rir K%, #Hdbi,

Boyle, E., Connolly, T. M., & Hainey, T. (2011). The role of psychology in understanding the
impact of computer games. Entertainment Computing, 2(2), 69-74.
https://doi.org/10.1016/j.entcom.2010.12.002

Chen, B., Hwang, G.-H., & Wang, S.-H. (2021). Gender Differences in Cognitive Load when
Applying Game-Based Learning with Intelligent Robots. Educational Technology & Society,
24 (3), 102-115.

Fan, E., Bower, M., & Siemon, J. (2024). Video Tutorials in the Traditional Classroom: The
Effects on Different Types of Cognitive Load. Technology, Knowledge and Learning,29(4),
2017-2036. https://doi.org/10.1007/s10758-023-09652-2

Li, M. C., & Tsai, C. C. (2013). Game-based learning in science education: A review of relevant
research.  Journal of Science Education and  Technology, 22(6), 877-898.
https://doi.org/10.1007/s10956-013-9436-x

Prensky, M. (2001). Digital game-based learning. New York, NY: McGraw Hill.

Shic, F. (2021). Video games, use of. In F.R. Volkmar (Eds), Encyclopedia of autism spectrum
disorders. Springer. https://doi.org/10.1007/978-3-319-91280-6_302

Woolfolk, A. (2007). Educational psychology. 10th Edition, Allyn and Bacon, Boston.

Yu, Z. (2019). Gender differences in cognitive loads, attitudes, and academic achievements in
mobile English learning. International Journal of Distance Education Technologies (IJDET),
17(4), 21-35. https://doi.org/10.4018/IJDET.2019100102

Zarzycka-Piskorz, E. (2016). Kahoot it or not? Can games be motivating in learning grammar?
Teaching English with Technology, 16(3), 17-36.

1308


https://eric.ed.gov/?redir=http%3a%2f%2forcid.org%2f0009-0006-6016-7488
https://eric.ed.gov/?redir=http%3a%2f%2forcid.org%2f0000-0002-4161-5816
https://doi.org/10.1007/978-3-319-91280-6_302

