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[Abstract]

This study explored the potential of using generative Al (ChatGPT) in Python game development
instruction for adolescents by examining programming achievement perception and learning satisfaction.
Eleven adolescents aged 13 to 16 participated in a within-subject design, sequentially experiencing a
teacher-led condition and a teacher-and-Al-assisted condition. Data were collected through a five-point
Likert-scale survey, open-ended responses, classroom observations, and prompt logs, and analyzed using
descriptive statistics and the Wilcoxon signed-rank test. The Al-assisted condition showed higher mean
scores in programming achievement perception, learning satisfaction, and recommendation/re-enrollment
intention, but the differences were not statistically significant. Al usefulness items received positive
responses (M = 4.27-4.45). Due to the small sample size and fixed project sequence, the findings
should be interpreted as exploratory tendencies rather than direct evidence of generative Al effects. This

study provides preliminary implications for Al-integrated programming instruction for adolescents.

» Key words: Generative Al, Adolescents, Python Programming Education, Game Development,
Programming Achievement Perception, Learning Satisfaction
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I. Introduction
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II. Preliminaries
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III. The Proposed Scheme

3.1 Research Design
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Analysis of the Effects of Generative Al Use
in Python Game Development Education

¥

Phase 1: No Al Support (Weeks 2-4, 6 Hours)
+ Support: Teacher Guidance Only
* Project A: Shooting Game - Focus: Basic Programming Logic

4

Mid-term Evaluation (Week 5)

+

Phase 2: With Al Support (Weeks 6-8, 6 Hours)
+ Support: Teacher + Generative Al (ChatGPT)
+ Project B: Avoidance Game (Difficulty Controlled)

+

Outcome Evaluation (Week 8)

./\»

Quantitative
- Paired-Samples t-test
- Achievement Rubric Analysis -
Satisfaction Survey Analysis
(5-point Likert Scale)

Qualitative
- Prompt Log Analysis
- Qualitative Coding (Interaction
Patterns) - Reflection Notes Analysis

Fig. 1. Research Procedure Overview

Table 1. Research Design
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Table 3. Measurement Instruments

Variable Scale / Items /
Data Type Description
Programming Rubric, .
Achievement 100 pts 3 domains
. . . -point Likert .
Learning Satisfaction 5-point Liker 5 items
scale
Achievement 5-point Likert .
. 5 items
Perception scale
Recommendation / 5-point Likert .
2 items
Re-enrollment scale
-point Likert i
Al Usefulness S-point Liker 3 items,
scale Project B only
Prompt logs,
litati ti
Al Usage Patterns Qualitative observations,
data open-ended
responses

Note. Al usefulness items were applied only to Project B.
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IV. Results

4.1 Comparison of Programming Achievement
Perception and Learning Satisfaction
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Table 4. Comparison of Survey Results by Domain (N=11)

Domain P;’ig%)A P;’i‘;;)B Diff. Wi'csx"”
Sat?slfaascstion (3133) (é;g) *0.20 ) 609
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7 Herenraliment (?:Z?) (é:;é) W41 23

Overall (S;g) (ég?) +0.31 .250

Note. Project A = teacher-led condition; Project B =

Al-assisted condition. Diff. = Project B - Project A.
Wilcoxon signed-rank test was conducted using paired
responses from 11 matched participants.

4.2 Perceived Usefulness of Generative Al
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Table 5. Descriptive Statistics for Al Usefulness Items
(N=11)
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4.3 Qualitative Findings from Open-ended
Responses and Observations
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V. Conclusions
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