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Abstract: Design implementation courses frequently exhibit various challenges in the teaching environment, including
passive student participation, insufficient in-class experiential engagement, inadequate design process expression skills,
difficulty in translating design concepts into creative work, and limited design innovation assessment. Under the influence of
digital media proliferation and normalized pandemic prevention measures, blended learning — combining face-to-face
instruction with distance online learning—has gradually gained acceptance and recognition, while traditional single-mode
offline teaching can no longer meet educational demands. This study therefore attempts to integrate the SE Learning Cycle
with blended learning in design implementation courses as an educational innovation research initiative. The research
methodology employs questionnaires, interviews, and participatory observation to analyze students across five dimensions:
self-directed learning, problem convergence, design expression, practical verification, and design evaluation. Research
findings indicate that students generally approve of the integration of the SE Learning Cycle with blended learning, with
self-directed learning, practical verification, and design expression receiving the highest levels of student endorsement, while
students demonstrated less definitive attitudes toward problem convergence and design evaluation. Comparison of mean
values in pre- and post-course measurements across the five target capacity dimensions shows an overall declining trend,
possibly due to the limited sample size preventing accurate statistical representation — subsequent research could enhance
questionnaire reliability through increased sampling. Interview results reveal that participating students generally
acknowledge the positive impact of the integrated SE Learning Cycle and blended learning on learning outcomes, and
express interest in extending this approach to other courses.
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Fig. 1 Five dimensions of training design practice ability
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Fig. 2 Research framework
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Fig. 3 Revised diagram of 5E learning cycle teaching mode
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Fig. 4 Contrast the characteristics of online and offline teaching in four dimensions
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Fig. 6 Implementation procedure and data processing analysis diagram
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Table 1 Learning Motivation, Cooperative Tendency, Communication Tendency, Problem Solving Tendency, and

Meta-Cognition Tendency Scale
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PRI EM (:23.939, p=0.000), LK EARXSHLZE S ATH, B0 Q3 MFIME (4.05), BT

R Q3 JE IO PHI (338). Mt 6 ALRIXRCIR T, FUh 2 ALRCA RO & 0L 2 Rtk
R 2 EEREF IS NERIEE « IHITEER (N1=46, N3=40)
Table 2 t-test analysis results of paired samples of pre- and post-tests for full course learning motivation preferences
(N1=46, N3=40)

SFIIME P2

JEL T ] =5 HHE t1H p MR E(d)
Ql 3.81(0.86) 3.48(0.67) 39 1.969 0.056 0.304
Q2 3.95(0.76) 3.60(0.77) 39 2.062 0.046* 0.318
Q3 4.05(0.79) 3.38(0.79) 39 3.939 0.000* 0.608
Q4 3.71(0.81) 3.74(0.80) 39 -0.144 0.886 0.022
Q5 3.95(0.76) 3.62(0.85) 39 1.796 0.080 0.277
Q6 3.86(0.78) 3.57(0.77) 39 1.701 0.096 0.263
E: P<0.05

32 AfEEEAE
M3 RIH, AFECK t A6 50 e s gndietE 22 bk, AR 6 TLAE e B3k 5 4FCx Bl

B B3 2 7% (p>0.05).
® 3 TERESEMEIIENERINHER « RESHER (N2=40, N3=40)

Table 3 Results of t-test analysis of paired samples of pre and post measurements for full course collaboration (N2=40,

N3=40)
% (FR1EZ)

e ﬁﬁjﬁﬁ inizs — G o p MR
Q7 3.83(0.78) 3.80(0.82) 39 0.126 0.900 0.02
Q8 3.92(0.86) 3.88(0.76) 39 0.280 0.781 0.044
Q9 3.98(0.73) 3.92(0.73) 39 0.321 0.750 0.051
Q10 4.00(0.72) 3.98(0.73) 39 0.154 0.878 0.024
Q11 3.90(0.81) 3.90(0.78) 39 0.000 1.000 0

E: P<0.05
3.3 SABEmEEE

M 4 vT5n, FIFBCN ¢ Arge L F s Bdm i) 2 ik, MW ERATLLE W 83t 7 A HdE,
Ho 1 HECOEE 2 2B ZE 5 (p<0.05). B Hralkn: @8I Q13 (FKa ik Bk N2 F
fAREED HTENELS R M 2 H 0.01 KPR EME (=2.888, p=0.006), LK BARX L2
FEALRED, RRIT QI3 MIHTISFIME (4.42), B & T Q13 FEMMFME (4.000, &3t 7 AR

PR, b 1 AR HE & R 2 R
4 TEREABMENENERIEE « B IFER (N1=46, N3=40)
Table 4 Results of t-test analysis of paired samples of pre and post measurements for full course communication
inclination (N1=46, N3=40)

PIME hREZE)

| Sl = HHE t A p MR ()
Q12 4.30(0.69) 4.05(0.75) 39 1.612 0.115 0.255
Q13 4.42(0.64) 4.00(0.72) 39 2.888 0.006* 0.457
Ql4 4.08(0.83) 3.85(0.77) 39 1.270 0.212 0.201
Q15 4.17(0.64) 4.00(0.75) 39 1.125 0.268 0.178
Q16 4.13(0.65) 4.03(0.70) 39 0.662 0.512 0.105
Q17 4.30(0.65) 4.03(0.70) 39 1.921 0.062 0.304
QI8 4.30(0.69) 4.05(0.75) 39 1.433 0.160 0.227
E: P<0.05
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5 TRRECREBRAEBENERNER  RESTER (N1=46, N3=40)
Table 5 Results of t-test analysis of paired samples of pre and post measurements before and after problem solving

inclination for the full course (N1=46, N3=40)
P (R

JEL T ] = HHE t1H p HES=())
Q19 3.70(0.88) 3.65(0.74) 39 0.255 0.800 0.04
Q20 3.73(0.88) 3.52(0.78) 39 1.071 0.291 0.169
Q21 4.00(0.72) 3.85(0.74) 39 0.947 0.349 0.15
Q22 4.03(0.80) 3.90(0.74) 39 0.696 0.491 0.11
Q23 3.90(0.87) 3.67(0.76) 39 1.157 0.254 0.183
Q24 4.03(0.83) 3.95(0.78) 39 0.363 0.719 0.057
E: P<0.05

35 BiAAERGEEE
MFE 6 AT50, FIFECXS t 456 L0 T i e 2= 5k, W ERTLIE 1. B3t 5 HEu 3k,

B B 2 5 (p>0.05). S 3t 5 A0 Bl A 2 2 .
*® 6 TERREFWANREMEENERIHRE t R IILER (N1=46, N3=40)
Table 6 Results of t-test analyses of paired samples of pre and post-test measurements before and after
post-determined cognitive tendency for the full course (N1=46, N3=40)

FIE hRifEZE)

TR Sl = B HE t 1l P HORE(d)

Q25 3.75(0.93) 3.83(0.71) 39 -0.386 0.701 0.061

Q26 3.92(0.89) 3.90(0.67) 39 0.138 0.891 0.022

Q27 4.00(0.75) 3.80(0.72) 39 1.113 0.273 0.176

Q28 4.08(0.83) 3.77(0.80) 39 1.551 0.129 0.245

Q29 4.13(0.82) 3.85(0.77) 39 1.478 0.147 0.234
Z: P<0.05
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