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[Abstract]

This study examines the effect of Generative AI(GAI) on middle school students’ Computational
Thinking(CT) by addressing constraints in the empathize stage of Design Thinking(DT)-based education.
In an 8-session program with 117 students, an experimental group used GAI to create and interview
virtual personas, while a control group performed role-playing with peers. Only the GAI group
demonstrated statistically significant gains across total CT scores and all sub-factors. These findings
indicate that GAI serves as an effective learning scaffold, helping students overcome practical and
psychological barriers to achieve a deeper exploration of user needs. This research holds significance for

its experimental validation of GAI as a tool to overcome the limitations of conventional DT education.
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I. Introduction
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II. Theoretical Background

1. Computational Thinking
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Table 1. Components of Computational Thinking[21]

Component Definition

The process of breaking down a large,
complex problem into smaller, more
manageable sub-problems

The process of focusing on essential
features while ignoring irrelevant
details or complexities to simplify a
problem

The process of developing a

Problem
Decomposition

Abstraction

Algorithmic step-by-step, ordered set of
Thinking instructions or rules to solve a problem
and its sub-problems
The implementation of an algorithm to
Automation have a computer or other technological

tools efficiently execute repetitive tasks
The process of adapting a solution for
a specific problem to be applicable to
a broader class of similar problems,
often involving different variables or

Generalization
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3. Empathy and Computational Thinking
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III. Methods

1. Research Participants
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Table 2. Composition of Research Participants

Group Male Female Total
Experimental Group(Exp.) 30 27 57
Control Group(Con.) 31 29 60
Total 61 56 117

2. Research Design
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Table 3. Research Design

EXD. 01 Xw 03

Con. 02 Xz 04

01, O, : Pre-test for Computational Thinking

Xy @ GAI-enhanced DT-based Al education program
Xz : DT-based Al education program

03, O4 : Post-test for Computational Thinking

3. Research Instruments
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Table 4. Reliability of the CTS

293t
olog

Factor N Cronbach’s a Total
Abstraction 3 .86
Decomposition 3 .85
Algorithmic thinking 4 .88 .97
Evaluation 4 .90
Generalization 4 .86
4. Program Design
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Table 5. Composition of the Educational Program

. DT Stage
tent
Session Contents (CT Elernents)
- Learning AI concepts, principles,
1-2 and its social & ethical Theory Learning
implications
Exp. Con.
- In-depth
interview with | - Peer role-play Empathize
a virtual interview (Problem
3-4 .
persona based on a Decomposition,
generated student-create | Abstraction)
and embodied| d persona
by GAI
: ;Sn\;\:;\g/iss activity for root cause Define
- Core problem definition & Ideat.e
5-6 . . . . (Abstraction,
- Brainstorming for diverse ideas . .
h . Algorithmic
- Idea evaluation and selection .
i ; Thinking)
using a matrix
- Al image classification model Prototype
7-8 development & Test
- User testing and feedback-based (Evaluation,
improvement Generalization)

4.1 DT Stage: Theory Learning
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Table 9. ANCOVA on Post-test Scores of CT
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