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[Abstract]

This study performed small-scale randomized assignment comparing a generative Al (GenAl)—based instructional approach with
a traditional approach in software developer vocational training (n=40). Survey analyses indicated a favorable tendency for the
GenAl group in cognitive ability and learning engagement, whereas the between-group difference in academic achievement was
not statistically significant in the short-term assessment. Complementary interviews suggested perceived improvements in
understanding, engagement, and sense of accomplishment among GenAl participants. Given the sample size and resultant
limitations in statistical power, the findings should be interpreted cautiously, with an emphasis on effect sizes and confidence
intervals. Overall, the results suggest the potential utility of GenAl-based instruction for enhancing understanding and participation;
future research should expand the sample, employ longitudinal designs, and refine instructor-centered Al pedagogical strategies to

extend and validate these findings.
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Table 8. Results of independent samples t-test by
instructional type (N = 40, df = 38)

Variable t—statistic | p—value | Cohen’s d 95% ClI
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Enze:grgg%m 3.16 .003 1.00 [0.21, 0.94]
Aﬁﬁg:gfm 1.47 A5 0.46 [-0.14, 0.78]

Note. Levene’s test indicated equal variances (all p > .05).
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Table 9. Summary of interview analysis results

23} Qo

Experimental Group Control Group

Variable

(Al-Based) (Traditional)
Experienced difficulties
Facilitated concept in concept
Cognitive | understanding and comprehension,
Ability knowledge structuring increased learning
(Participants A, D, E) burden (Participants C,
F, G, H,J)
Immediate feedback
. Theory—heavy classes
) and self-directed )
Learning ) reduced concentration
practice enhanced )
Engagement engagement and interest
(Participants A, D, E, 1) | (Participants . G, H)
. Lower project
Improved project .
. completion, practical completion, frequent
Academic ’ errors, and lack of

applicability, and sense
of achievement
(Participants A, D, E, 1)

achievement
(Participants C, F, G, H,
J)

Acknowledged
necessity of Al, but
noted lack of experience
and requested
expanded opportunities
(Participants C, F, G, H,
J)

Achievement

Recognized Al-based
teaching as essential,
with intention for
continued utilization
(Participants A, D, E, 1)

Perception of
Teaching
Method
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Table 10. Measurement items and references for each
construct

Construct Measurement ltems

References

1. | felt that the new concepts learned
in this course integrated well with my
prior knowledge

2. The materials and activities provided
in class helped me deepen my
understanding.

3. | was able to better see the
connections among the concepts
covered in class.

Cognitive

Ability [19],[20]

4. | think the course content can be
applied to solving
practical/problems in real settings.

5. | could monitor my understanding of
the concepts and recognize my level
of mastery.

1. Time passed quickly while doing
tasks.

2. | became more actively involved in
activities and assignments.

Learning 3. | was rarely distracted by unrelated

Engagement thoughts. [21]-[23]

4. My concentration increased during
learning.

5. | felt enjoyment while being
immersed in the class.

1. I am generally satisfied with the
project outcomes.

2. The software | implemented is of
high completeness/quality

Academic

Achievement [11],[24]

3. My development skills improved
through this course.

4. | expect to apply what | learned to
real work/projects.

5. | achieved the learning goals | set.

ENMACTAS ZEES HES
Table 11. Al tool usage protocol

Field Example entry

Tool / Model / Version | ChatGPT (GPT—4.x), Claude 3, Gemini 1.5

Design / Code review / Debugging hints /

Usage stage Test generation

Representative

One-two lines stating the core request
prompt

Key parameters temperature = 0.20; max_tokens = 800

[J No uncritical submission of final
answers/code [J No personal data input
[J Provide rationale when using generated
code

Compliance with
usage restrictions

PR/commit ID or one objective metric

Output record (e.g., change in test coverage)

Note. No personal data should be recorded; all
stored/analyzed in a de—identified, encrypted form.
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