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ABSTRACT

This study examined educational changes resulting from participation in
an international collaboration-based SWAI project among domestic and
international middle and high school students in the 2025 e-ICON World
Contest. Using pre-post surveys and interviews, we investigated changes in
digital literacy, self-directed learning, creative problem-solving, international-
minded values, team interaction, mentoring satisfaction, and career-related
perceptions. Results showed that students reported high satisfaction with
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Table 1. Research Procedure

Stage Period Key Activities

in{ne April = June * Delivered online preliminary training
Preliminary .

Round 2025 and mentoring for 141 teams,

* Matched 15 global finalist teams.

+ Began a 4-week online collaborative
app development for the finals.

* [Pre—test] Administered a pre—survey
on core competencies to 58 finalist
participants.

Online Finals

& Pre—test July 2025

+ Conducted a 1-week offline
collaborative app development session.

+ [Post—test] Administered a post—
survey on core competencies to the
same 58 finalist participants.

+ [Qualitative data collection]
Conducted in—depth interviews/FGls
with participating students, teachers,
and mentors.

Offline Finals
& Post—test/
Interviews

August 2025

+ Coded survey data and conducted
statistical analyses (t—tests) using SPSS.
+ Conducted thematic analysis using
interview transcripts.

+ Integrated quantitative and qualitative
findings and prepared the report.

Data Analysis| September—
& Report October
Writing 2025
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Table 2. Research Participants(Final Round)
Grade Domestic International Total
K-7 2 0 2
K-8 3 0 3
K-9 4 2 6
K-10 17 4 21
K-11 3 15 18
K-12 0 8 8
Total 29 29 58
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Table 3. Reliability of the Measurement

Sub—factor No. of Items | Cronbach’s a
Digital Literacy 5 .845
Self-Directed Learning 4 .806
Creative Problem—Solving 5 142
International-Minded Values 4 .822
Team Interaction 6 .890
Mentoring Satisfaction 10 .878
Career—Related Perceptions 4 183
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Table 4. Pre — Post Differences(Domestic)[9]

_ pre post
Sub—factor M@GD) | M(SD) t p
Digital Literacy (3.2?) (ggé> 1.794 .084
Self-Directed Learning (g'jg) (g'gi) 1947 | 062
Creative Problem—Solving (g'gg) (é'ig) 1.483 .149
o 457 | 474
International-Minded Values (0.53) (0.40) 1.583 125
Team Interaction G | ol | s |0

. . . 4.35 4.86 o
Mentoring Satisfaction ©0.94) | (0.24) 3.124 | .004

4.37 4.59

0.64) | (0.70) 1574 127

Career—Related Perceptions
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Table 5. Pre — Post Differences(International) [9]

B pre post
Sub—factor M@SD) | M(SD) t p
Digital Literacy (gg% (‘O"Z(l)) 2.248 | 033"
Self-Directed Learning (g'gg) (g'gg) 0532 | .59
. . 4.52 4.62
Creative Problem—Solving ©0.46) | (0.38) 1.578 126
o 478 | 4.80
International-Minded Values 042 | 0.36) 0.319 152
Team Interaction o o | 03ss | i

. . . 4.21 4.68 -
Mentoring Satisfaction 081 | (0.40) 3.130 | .004

425 | 444

©071) | 060y | 13| 064

Career—Related Perceptions
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Table 6. Pre—test Comparison between Domestic and International

Students
B Dome Inter
Sub—factor MGD) | M(SD) t p
T 4.55 4.52
Digital Literacy 051 | 050 232 .817
Self-Directed Learning (éig) (ggg) 874 .386
Creative Problem—Solving (ggg) (gié) 497 621
International-Minded Values (ég;) (34712) 1.667 .101
Team Interaction (gig) (3461480 1.230 224
. . . 4.35 421
Mentoring Satisfaction ©94) | 081 .608 545
Career—Related Perceptions (321) (33?) .685 496
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