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Abstract Recently, there has been a growing interest in SW education for non-SW major in order to nurture
SW convergence talent. In Korea, it is a tendency to make SW mandatory for basic education to all students
regardless of their major, starting with SW-oriented universities. Through a case study of programming lesson,
the paper compared differences in academic achievements and difficulties of learning between SW majors and
non-majors and between the humanities department and the science department. As a result, although there was
no significant difference in academic achievement according to majors, the humanities department had more
difficulty in implementing programs such as practices, assignments, and team project. Through the interview,
lack of understanding about programming problem itself, lack of relationship with friend or tutor that can help
assignments, and difficulty in learning motivation by piecemeal curriculum knowledge alone were the main
causes. The results will be expected to propose the direction of SW education for non-SW majors.
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A Case Study on Programming Learning of Non—SW Majors for SW Convergence Education
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<Table 1> Status of SW basic education for non—

majors in SW

oriented universities

University Grades

SW basic education

Gachon Univ. 3 .

(Select by majors)

SW-oriented world
Beginning of programming
Computational thinking
Hand-held programming
SW echosystem
Application programming

Kyungpook Univ.

(Common) SW problem solving
(Humanities) SW  computational
thinking

(Arts and physical) Introduction to
the culture technology

(Science) Social network

Korea Univ.

(Common) Computational thinking
(Depend on majors) SW coding
education

Sogang Univ.

(Common) Computational thinking
(Depend on majors) Advanced SW
education

Sungkyunkwan
Univ. .

(Common) Computational thinking
and SW coding

(Depend on majors) Problem solving
and algorithm

Sejong Univ. 3 .

(Select by majors)

Basics of SW
Introduction to the programming

(Sel
Ajou Univ. 6 :

lect by majors)
Computational thinking
Basics of data analysis
Programming

(Sel

Chungnam Univ.

(Common) Computational thinking
lect by majors)

Basics of programming

Mobile APP development

Web and Internet

Social network

Basics of data analysis

Basics of information security

Kookmin Univ. 3

(Common) Computer programming
(Excel, Scratch, Python)

Dongguk Univ. 6

(Common) Computational
thinking
Introduction to the programming
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University Grades SW bhasic education
(Humanities) Bigdata
Arts)
Design SW
Pusan Univ. 3 Physical computing

Pin-tech
Python

(
(Science/Business)
e Statistics SW and bigdata

Seoul Women's 3 ¢ (Common) SW and creative thinking

Univ.
¢ Practical SW design and development
process using open SW
KAIST Univ. 9 ¢ Program language and package

utilization education in IT Academy

¢ Practice education using Elice SW
training system

¢ (Common) Computational-X
convergence talent training

Hanyang Univ. 3
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<Table 2> Programming Course Syllabus

Items Description

SW development process
Standard I/0, File /O
Variable

Data type

Expression

Operators

Condition statement
Repetition statement
Function

Array

String

Pointer

Structure, union
Pointer application

Curriculum

Practice 14 times

Assignment 2 times

Team project 1 time

Exam 2 times (1 time practical exam)
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<Table 3> Academic achievement of SW-—majors/
non—majors

. Standard
Comparison Average L
Deviation

items M N M N value | value

Practice 8546 | 94.14 | 1785 | 650 | 2154 | 0.035
Assignment 64.80 | 69.13 | 26.00 | 20.76 | 0654 | 0515
Team project | 64.96 | 7356 | 1672 | 1869 | 1.875 | 0.065
Exam 4521 | 5572 | 21.73 | 2368 | 1.777 | 0.080
Final grade 64.84 | 7151 | 1617 | 1473 | 1602 | 0.114

(M: SW majors, N: SW non-majors)
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<Table 4> Class participation of SW—majors/non—majors

Comparison items M N
Practice 97.71% 98.96%
Assignment 91.79% 100%
Class participation 94.75% 99.48%
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<Table 5> Academic achievement of Humanities/
Science—and—Engineering

. Standard

Companson Average Deviation t b
items o S o 3 value | value
Practice 9433 | 9390 | 528 820 | 0.1445 | 0.887
Assignment 62.87 | 7747 | 2281 | 1500 | -1.665| 0.112
Team project | 65.84 | 83.85 | 1621 | 1742 | -2.442 | 0.025
Exam 4950 | 64.02 | 2516 | 1992 | -1.426 | 0.170
Final grade 66.95 | 7757 | 1509 | 1252 | -1.712 | 0.103

(H: Humanities departments, S: Science-and-Engineering departments)
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<Table 6> Programming difficulties of Humanities/
Science—and—Engineering

Standard

COfifg:frll';SOH e Deviation vaIue vall)ue
H S H S

Theory class 367 | 375 | 089 104 | -0.193 | 0.849

Practice class | 358 | 429 | 0.79 049 | -2482 | 0.023
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<Table 7> Questionaries

No. Questionaries

What type of problem should be more important in the base,
advanced, and applied problems for practice?

How much time do you spend on self-study on average per
week

3 |How much time do you spend on average per assignment

4 |What helped you most in solving assignments

Do you need the support of teaching secondary resources
such as e-learning, instructional videos, tutor for self-study
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<Table 8> What type of problem should be more
important in the base, advanced, and
applied problems for practice?

| ‘ Basic Advanced Applied |
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<Table 9> How much time do you spend on self—study
on average per week

< 3hours 3-10hours > 10hours
H 44.44% 44.45% 11.11%
S 33.33% 53.39% 14.29%

<Table 10> How much time do you spend on average
per assignment

< 3day 4-Tdays > lweek
H 66.66% 11.11% 22.23%
S 71.43% 2857% 0%
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<Table 11> What helped you most in solving assignments
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