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ABSTRACT

This study presents a practice-oriented teaching model leveraging generative Al
technology and software development collaboration tools to enhance students'
practical competencies and creative problem-solving skills. The proposed
educational model employs a project-based learning (PBL) approach, enabling
students to gain development experience in environments akin to real-
world settings while fostering practical skills in code writing, debugging, and
collaboration. Additionally, the integration of various exercises and contests
utilizing generative Al has proven effective in boosting students' motivation
and engagement. The analysis of learning outcomes further substantiates the
efficacy of this educational approach. Findings from the study indicate that the
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the technical competencies demanded in industrial settings post-graduation.
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Table 1. Pre—Survey on Experience with Generative Al

Survey Item Pos (%)
Have you used ChatGPT before? 89.10

Have you used ChatGPT for program development? 63.60
Have you heard of LLM (Large Language Model)? 14.50
Have you studied LLM (Large Language Model)? 5.50
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Category Conventional Proposed
Theory—based
o} 1.2 o . curriculum, Practice—based project—based
4. Z‘“ 1_'_' o B {T;Elonf traditional learning (PBL), problem—
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= =] ] T = ul approach
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=13 LS =] S 13 A L e .
3 oA = A1 JH9)7F HEetA] A s d A o] Participation | student learning exploration and team
ofe] 7H2 4 Qo0 ol 4kx 5 MAeh Alof 2710l collaboration
EA gt Use of Gen Not utilized or . .
Aland limited use of tools Active use of generative Al and
Collaborative like Git collaborative tools like Git
Table 2. Pre—Survey on Preferred Career Fields Tools
Project Goal Pos (%)
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Develop essential software modeling skills for 40.0 . _ . o = N
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Table 4. Practice—Oriented Software Engineering Course Plan
F2; Main Topic Details Tools Hands—on Project Project Goal
1 Introduction to Ciz:;‘ggrgg(;f gci)ﬁ;it;i:ieoﬁl Survey Pre—course experience | Assess foundational skills and

Generative Al and Tools survey identify areas of interest

briefing, trends

Software Development | SDLC design, market research,
2 Life Cycle (SDLC) and | and requirements specification
Design practice

Strengthen SDLC design
and documentation skills for
structured software development

ChatGPT, Document writing
Word, HWP practice

High-Level and Low— | Learning and practicing High— Develop essential software

UML diagram creation

3 Level Software Modeling | Level and Low—Level design Draw.io . modeling skills for system
e hod practice hi d proiect desi
Techniques methods architecture and project design
Understanding and Learning and practicing Vcr:\;athBizc’i Video content creation Acquire Al-based content
4 Utilizing Generative Al | ChatGPT and image generation Mi d‘c; e ’ ractice creation skills to adapt to modern
Technologies technologies D A]Ll]lu—Ey’ P development trends
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Fak Main Topic Details Tools Hands—on Project Project Goal

Enhance collaboration skills

5 Learning Generative Al | Practicing generative Al tools Git management

and Development Tools and Git management ChatGPT, Git practice using Git for version control and
workflow management
Learning and Managing | Learning file status and version .. | File status and version | Improve version control skills to
6 ChatGPT, Git D . .
Development Tools management management maintain code integrity
Inteorating Generative Al Software development using ChatGPT, | Development practice | Boost code productivity using Al—
7 grating ChatGPT API and GitHub Git, GitHub | with ChatGPT and | powered development support
and Development Tools . . .
Copilot Copilot Copilot tools
8 Midterm Evaluation  |Evaluation of Week 1-7 content| Test—paper Midterm exam Evaluate academic progress
Advanced Development Learning branch management, ' Branch creation and Gain proficiency in advanced Git
9 merging, rebase, and squash Git . . functionalities essential for large—
Tool Usage ; merging practice I~
functions scale projects
Project Collaboration | Team projects, Git collaboration, . Code review and Strel'lgth.en teamwork apd
10 . . .~ 7| ChatGPT, Git . maintain code quality in
Using Collaborative Tools| and code management practice merge process practice ‘ . .
collaborative projects
Code Review and Learning debugging strategies .. | Error detection and Improve p r(?blem*solvir_lg and
11 ChatGPT, Git debugging skills for effective code

Debugging with ChatGPT|and code review using ChatGPT problem solving

maintenance

Generative Al
12 Competition: Project
Planning Presentation

Project planning presentation ChatGPT,

. Enhance project planning and
using generative Al PPT Idea presentation

presentation skills

Analyzing performance ChatGPT,
optimization and cost—saving Web-
strategies searching

Analyze real-world applications to
optimize Al strategies and reduce
costs

Service case

13 Generative Al Strategies
exploration practice

and Case Analysis

Generative Al

Final presentation of project ChatGPT, Evaluate project outcomes and

14 Co?ri itéggﬁoimal results PPT Results presentation develop presentation skills
15 Final Evaluation EValuatloCr;gfe\;l(ieek 9-14 Test—paper Final exam Evaluate academic progress
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Table 5. Competition Overview
Item Details
N Customized Educational Course (Software
ame

Engineering) Competition

Date November 22, 2023 (Wednesday)

Enhancing program development skills with ChatGPT
while fostering creativity, meeting industry needs, and
validating the effectiveness of customized educational
courses.

Purpose

- Portfolio submission and review

oun — Selec inalists based on creativity, practica
1* Round Select 15 finalists based tivity, practical
application, and other criteria

- Finalists from the first round (15 students) present
their projects

nd
2" Round | _ Judging panel includes 6 judges (2 external, 4
internal experts)
- 8 outstanding students will be awarded based on
Awards . : .
their presentation evaluations
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Table 6. Z2AE FA 9 T JF
Objective Project Task W Relevant Skills
Plan a software targeting Business
Business media consumers 9 planning,
Planning and draft MRD/PRD requirements
documents documentation
Software Perform UML modeling 3 UML modeling
Design for a library system skills
Utilize generative Al Content
to create promotional creation,
Marketing text, images, and video 4 marketing
content for a specific strategy
technology development
Use Git for collaborative
Collaborative develf}pment, resolve 5-7,9-| Version control,
conflicts, manage .
Development . 11 teamwork skills
versions, and develop
additional features
Web
Develop a webpage
Software . . development,
integrating Al 13
Development Al technology
technology . .
integration
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p—value
0.002

t=value
-4.063

Table 7. Statistical Analysis of PBL Engagement

Comparison
PBL Participation < 0.7 vs.
Others (Total Score)
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Figure 1. Example of a Technical Document submitted as a Result of the Generative AI Competition.
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Table 8. Statistical Analysis of Competition Performance
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Table 9. Potential Applications of Generative Al Across Various Fields

Field Potential Applications of Generative Al Implementation Methods
Mechanical Learning automated design processes for complex | Optimization of structural design, automation of mechanical
Engineering structures using Al component design, simulation—based validation and analysis
Business Learning Al-based data analysis and decision- Big data analysis, decision—making support, market trend analysis,
Administration support systems for strategy formulation and simulation—based decisions
Inf ti d . S . .
C“Q?;Eié%;jgn Learning network optimization and automated Network traffic management, automated maintenance, network
o maintenance using Al security enhancement, and performance optimization
Engineering
Semiconductor Learning automated semiconductor design and Automated semiconductor design, process optimization, production
Engineering optimized manufacturing processes using Al facility monitoring, and predictive error analysis
AR/VR Content . . . a - i d graphic generation, 3D modeling, and virtual
/ Learning content creation and editing skills using Al Al b ased image and gr 1pc &en e &

Design reality (VR) content design and implementation
Environmental Learning environmental data analysis and Environmental data analysis, climate change predictive modeling,
Engineering predictive modeling using Al ecosystem monitoring, and problem—solving through data
Hotel Management | 1-€2ming Al-based personalized service delivery Customer data analysis, personalized service design, room and

& and operational optimization reservation optimization, and cost—saving modeling using Al
Architecture Learning Al-assisted architectural design and Al-based automated architectural design, structural analysis, project

project management cost and resource management, and simulation—based validation
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