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[Abstract]

Recently, In order to bring up talents who will lead the era of digital convergence based on ICT, universities are creating and
operating curricula to build computational thinking. Computational thinking is a process of thinking that describes a set of
processes procedurally and systematically so that computers can effectively solve real-world problems. However, Software
education for developing computing thinking is facing difficulties due to the unfamiliar development environment and relevance
to the major. In order to solve this problem, in this paper, the educational programming language for non-specialists was used for
software education, and the applications or idea related to the major were analyzed in terms of the components and logical flows
of the commercial applications. This study can provide non-majors with examples of instructional models that can improve not

only the concept of software but also the understanding of computing thinking and convergence with majors.
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Table 1. Computational thinking Course syllabus for

Non-Major

On-Line Content Off-Line Content
week .
(theory lecture) (programming)
] Lecture Introduction Understanding and Installing
Scratch
5 Understanding Scratch behavior, event
Computing Thinking handling
3 Understanding Form and Observation in
Software Scratch
Understandmg Scratch Operations and
4 Programming ;
Variables
Language
Problem Analysis Handling Conditions in Scratch
5 and .
. Iterating through Scratch
Expression 1
6 Problem Analysis | Dealing with  functions in
and Expression 2 Scratch
7 Decomposition of the | Understanding and Installing
Problem 1 Python
8 Decomposition of the | Python data representation and
Problem 2 processing
9 Pattern Recognition 1 Python Qata representation and
processing
10 | Pattern Recognition 2 | Handling conditions in python
11 Abstracttion 1 Iteratlng through lethon 1
Project presentation,
12 | Abstracttion 2 Iterating through Python 2
13 | Algorithm 1 Dealing with functions in Python
14 | Algorithm 2 Project presentation
15 | Algorithm 3 Project presentation
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Table 2. DPAAP Model of Computational Thinking[6]

Components Content
Breaking down of a system into smaller
Decomposition | parts that are easier to understand,
program and maintain.
Pattern Recognition  Searching or identifying
Recognition patterns and regularities in data
Abstraction Silmpllificatiqn and forma]i;ing found
principles with pattern recognition
Algorithm A plan, a set of step—by—step instructions
to solve a problem
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AFNE Hux Aoz 2 T Il AAB AESE Gender Distribution Ratio
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@ 9E g = gar Female 137 58.2%
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S ffste] e B, 425 2 B T AaA A E 4. SEHA 2% Ofst Bug

Bl s 2 ). A% 7Fse A2 PPT, o) w1 Table 4. College profile of respondents
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o). Business 77 32.6%
@ HF ) Social Science 47 19.9%
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Table 5. Programming language interest rate

Strong Strong
Neg. Normal Pos.
V. o._:|:,|. ,E’I'-I' Neg. < Pos.
Business 9.1% 9.1% 39.0% 35.1% 7.8%
Economics
HopaHEe AZElA A} t)Ek o] 21 e g Ak &Commerce 4.8% 19.0% | 19.0% | 47.6% 9.5%
< E3alo] v AT Al AFE Folol|A] EAS sAsh= A} Social Science | 8.5% | 12.8% | 31.9% | 40.4% | 6.4%
THPAS Akalal 7k AEoa] B8 9 283 5 9 v &) Humanities 17.8% 122% | 31.1% | 27.8% | 11.1%
e - _ Total 10.0% 13.3% | 30.3% | 37.7% 8.7%
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Fig. 1. Presentation Example
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Table 6. Programming experience

Scratch Python
Distribution Ratio Distribution Ratio
Strong 112 47.7% 162 68.9%
Neg.
Neg. 24 10.2% 33 14.0%
Normal 14 6.0% 19 8.1%
Pos. 51 21.7% 13 5.5%
Strong 34 14.5% 8 3.4%
Pos.
¥ 7. T27849] E=0|| U2 E0|E
Table 7. Interest rate by type of programming
Distribution Ratio
Scratch 111 47 2%
Python 124 52.8%

¥ 8. AREA ALE ol3cet BHol2 584 HE

Table 8. Efficiency degree of problem solving using
computational thinking

S’I‘fg.g Neg. | Normal Pos. Sl:t)r(());.g

Business 6.5% 9.1% | 45.5% | 32.5% 6.5%

Economics 4.8% | 14.3% | 47.6% | 28.6% | 4.8%
&Commerce

Social Science | 14.9% | 12.8% | 40.4% | 29.8% 2.1%

Humanities 14.4% | 20.0% | 44.4% | 17.8% 3.3%

Total 10.1% | 14.0% | 44.5% | 27.2% 4.2%

E 9. MBo|ut Yarsiel 2X S22 98 HRE

Table 9. Utilization to solve major or general problems
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Table 10. Understanding of convergence between major
and IT
Strong Strong
Nog. Neg. Normal Pos. S,
Business 3.9% 7.8% 36.4% 37.7% | 14.3%
&Ecconom'cs 0.0% | 14.3% | 23.8% | 33.3% | 28.6%
ommerce
Social Science 8.5% 8.5% 25.5% | 42.6% | 14.9%
Humanities 111% | 12.2% | 34.4% | 28.9% | 13.3%
Total 5.9% 10.7% | 30.0% | 35.6% | 17.8%

S’I‘rong N e— Sérong B 11. ZENEES 5wk olslel Mx
c9. 0s. Table 11. Degree of understanding of the subject through
H [o) [o) [o) (o) (o)
EBUSIneS.S 1.3% 6.5% 39.0% 36.4% | 16.9% the project
conomics o o o o o
&Commerce 0.0% | 19.0% 9.5% 47.6% | 23.8% S,Elr:gg = Normal Pos. S;rg:g
f i o, o o o o - .
Social Science 8.5% 10.6% 21.3% 46.8% | 12.8% Business 5 6% 10 4% 39 0% 37 7% | 10 4%
Humanities 13.3% 8.9% 33.3% 28.9% | 15.6% Economics
4.8% 14.3% | 14.3% | 42.9% | 23.8%
Total 5.8% 11.3% 25.8% 39.9% | 17.3% &Commerce
Social Science | 8.5% 4.3% 17.0% | 63.8% | 6.4%
2) AFHE ALy A HE 584 Humanities | 4.4% | 7.8% | 32.2% | 46.7% | 8.9%
7fele] Adkoli} sk5Hl 2 w0 Lq-a- TA)9) s A Total 5.1% 9.2% 25.6% | 47.8% | 12.4%
o] o= A YEbg = Qv wd W85 F3l EAE sidshs
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Table 12. Understanding of computational thinking using
project
S’E‘rggn.g Neg. Normal Pos. S;rggg
Business 1.3% 5.2% 36.4% | 37.7% | 19.5%
Economics

0.0% | 19.0% 4.8% 571% | 19.0%
&Commerce

Social Science 8.5% 6.4% 14.9% | 63.8% | 6.4%
Humanities 6.7% 5.6% 32.2% 47 .8% 7.8%
Total 4.1% 9.0% 22.1% 51.6% | 13.2%

E 13. L412|Z 7|5 diHof| o3t sk
Table 13. Effectiveness of Algorithm Expression Method

S,I‘rgg.g Neg. Normal Pos. Sérg;.g

Business 3.9% | 7.8% | 44.2% | 33.8% | 10.4%
gggr?}or;”éfse 4.8% | 14.3% | 23.8% | 38.1% | 19.0%
Social Science 6.4% 14.9% | 31.9% | 44.7% 2.1%
Humanities | 12.2% | 14.4% | 37.8% | 28.9% | 6.7%
Total 6.8% | 12.9% | 34.4% | 36.4% | 9.6%
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