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[Abstract]

This study focuses on the importance of learning objectives in introductory programming education for non-major students in
university. Two courses were examined: a general programming course with the common learning objective of cultivating Python
programming skills and a course titled “Understanding and Application of Artificial Intelligence,” which has specific learning
objectives for utilizing intelligent programming. The study compared how differences in learning objectives affect educational
satisfaction and learning outcomes between these two courses. The results confirmed that the course “Understanding and
Application of Artificial Intelligence” demonstrated superior educational effects in terms of both satisfaction and learning
outcomes. Particularly, this course introduced seminar-style classes, which are not commonly utilized in programming education.
This approach allowed students to empathize with the relevance of programming for their major and enhance academic curiosity
and motivation for learning programming, ultimately resulting in improved programming skills. This research highlights that in
programming education for non-majors, emphasizing the specificity of learning objectives and their relevance to the major can be
effective in enhancing learning activities.
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Table 1. | status of programming basic education in
national program of excellence in SW

Univ. Course Credits PL Major

- Interactive Programming
— Scientific Computing
Programming C/C++
A |- Programming 3 Python SE
Fundamentals Matlab
— Understanding and Utilizing
Artificial Intelligence

- Problem Solving and
Algorithms

— Computer Programming for
Engineering

- Programming o3 C/C++
Fundamentals and Python
Practical Exercises

— Fundamentals and
Application of Artificial
Intelligence

SE

— Fundamentals of Web

Applications C/C++
C |- Python Programming 3 Python SE
— Computer Programming Java
— Java Programming

— Coding Basics in
Humanities and Social

D Sciences 3 Python

— Coding Basics in Natural
Sciences

HS, SE

— Python Programming
— Fundamentals of C Python
E Programming 3 C SE
— Basics of Web Java

Programming

- Programming

F Fundamentals

3 Python SE

PL: Programming Language, SE: Science and Engineering
Departments, HS: Humanities and Social Sciences Departments
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Table 2. Interactive programming course curriculum

Week Topic Contents
; Course Overview / |- Explanation of the Course
Software Overview |- Computer & Soft Ware

- Soft Ware

2 Software Overview |- Programming as a tool for
understanding Software
. — Computing Thinking

3 Software Overview | _ Problem Solving

— Python Overview
4 Python Basics — Using Python

— Python Variable

) — Python Data Type
5 Python Basics — Python Operator
) — Python Input

6 Python Basics ~ Python Output
7 Python Basics — Python Modules
8 Python Applications |- Python Selection Statements
9 Python Applications |- Python Loop Statements
10 Python Applications |- Python Functions
11 |Python Data Structures| String

— Tuple
12 |Python Data Structures|— List
13 |Python Data Structures|— Dictionary
14 |Python Data Structures |- Set
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"The assignment is presented in its original form as written by the
students.
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Fig. 1. Summary assignment for ‘interactive programming'
course
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Table 3. Understanding and utilizing artificial intelligence
course curriculum

Week Topic Contents
— Explanation of the Course
1 Course Overview / — History of Al
Al Overview — Python as a tool for
understanding Al
— Al's core concepts and
2 Al Techniques / technologies
Experience Al Service | — Experiencing webs or apps
utilzing Al technology
3 Knowledge and — The core concept of Knowledge
Rule—based Al and Rule—based Al
— The definition of supervised,
4 Al Learning method unsupervised, and reinforcement
learning
) — The definition of machine learning
5 Deep Learning / — Al Ethi
Al Ethics 1cs
— Al and future
6 Python Basics — Examples of Al Projects
) — Python Overview
7 Python Basics ~ Using Python
8 Python Basics — Variables, Input, Output, Operator
9 Python Application | — Flow Control; Selection, Loop
10 Al technique Seminar | — Al techniques for the major
11 |Python Data Structures| — String, Tuple, List, Dictionary, Set
— Python Library for Al
12 Python for Al — Numpy, Pandas, Matplotlib
Practice
13 Python for Al — Al and data
14 Python for Al — Artificial Neural Network
http://www.dcs.or.kr
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“The assignment is presented in its original form as written by the

students.
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Fig. 2. Seminar Class Presentation MaterialsThe
assignment is presented in its original form as
written by the students.
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Table 4. Comparative analysis of IP and Al courses

Contents IP Al
Developing Programming | Fostering Intelligent
Learning Competence for Problem | Programming
Objectives | Solving with Competence for Artificial
Computational Thinking | Intelligence
Learning | Software Overview Al Overview
Content | Python Programming Python Programming
Syntax — Practical Al Techniques —
Class ; )
Exercises — Class Demonstrations — Syntax
Management ) ) .
Summaries — Practical Exercises
Le"".”?',”g Cla§s Summary Seminar Assignment
Activities | Assignment

IP: Interactive Programming,
Al: Understanding and Utilizing Artificial Intelligence
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Table 5. Lecture evaluation questionnaire

No Contents

The lesson plan is designed to enhance understanding of the
course's nature and assist in preparing for the class, taking
into consideration the subject's characteristics.

C1

The lecture was conducted to cultivate academic interest and

c2 C
curiosity.

The course content was systematically organized and

3 presented.

The instructor's teaching methods(lecture, discussion,

C4 demonstration, etc.) were appropriate for this course.

The assignments effectively complemented the course

C5 . ) )
content, enhancing the overall learning experience.

The lectures were appropriate and proved beneficial for
learning.
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Table 6. Results of lecture evaluation analysis

No P Al t—value p-value
C1 4.51 4.67 -0.07 0.95e-01
Cc2 4.29 4.52 -4.06 1.14e-04
C3 4.38 4.73 -3.16 2.19e-03
C4 4.28 4.48 —4.45 2.89e-05
C5 4.15 4.55 -3.81 2.75e-04
C6 4.08 4.73 -7.29 2.25e-10

IP: Interactive Programming,
Al: Understanding and Utilizing Artificial Intelligence
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