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A Study on the Improvement of Computing Thinking Education
through the Analysis of the Perception of SW Education Learners
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Abstract This study analyzes the results of a survey based on classes conducted in the field to understand the
educational needs of learners, and reflects the elements necessary for SW education. In this study, various
experimental elements according to learning motivation and learning achievement were constructed and
designed through previous studies. As a survey applied to this study, experimental elements in three categories:
Faculty Competences(FC), Learner Competences(LC), and Educational Conditions(EC) were analyzed by primary
area and secondary major, respectively. As a result of analyzing CT-based SW education by area, the
development of educational materials, understanding of lectures, and teaching methods showed high
satisfaction, while communication with students, difficulty of lectures, and the number of students were
relatively low. The results of the analysis by major were found to be more difficult and less interesting in the
humanities than in the engineering field. In this study, Based on these statistical results proposes the need for
non-major SW education to improve into an interesting curriculum for effective liberal arts education in the
future in terms of enhancing learners' problem-solving skills.
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Fig. 1. Number of students by department

Number of
Department Students
Internet of Things Track 41
College of Information Security Track 38
Engineering (CE) | Artificial Intelligence Track 39
Department of Game Software 538
Department of Korean 0
Language and Culture
Department of English 25
Language and Literature
College of Department of Global 20
Humanities (CH) Commerce
Department of Digital Business 31
Department of Chinese Studies 33
Youth Culture & Counseling 31
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Fig. 2. CT class syllabus plan

W. Subjects Contents

» Fourth Industrial Revolution and

1 Problem Solving Problem Solving

» Computer configuration and the history
of computers

Computer
Representation

* Concepts and Needs of Computational

3 | Compute Thinking Thinking

4 Probleml * Problem decomposition concept
Decomposition

5 | Pattern Recognition |* Pattern recognition concept

6 | Abstract Painting |+ The process and method of abstraction

* The concept of an algorithm
* Method of representation of algorithms:
Using variables

7 Algorithms (1)

8 Midterm Exam

* Concept of selection structure

9 Algorithms (2) * Selection algorithm representation

* Understanding the Recurring Structure

10 Algorithms (3) * Examples of Recurring Structures

11 Abstraction * An understanding of abstraction

12 Automation * Understanding Automation

13 CT project (1) * CT element analysis activity in various

games

" CT project (2) * CT element analysis activity in various
games

15 Final Exam

AR 72 5-5F Ricert A= FEHO| F4 o2 SW
&5 B8 sy fke} A 5ol st £ 1

£2H2015), A59(2018), 2HZH2017), FA-2(2014),
ado16)9 #HE BFE Fxste] TAIAG

[3,41,[10-12]. 294] A% F2-E Table 33 2} 54 4
4717 Sofdt & 9o w)

Fig. 3. Questionnaires
Questionnaires Type
N1 | The educational materials provided are appropriate 5pt.
N2 | The teaching method of the instructor is appropriate 5pt.
Communication between the instructor and the
N3 ; Bpt.
students was carried out properly
N4 | The instructor has a proper understanding of the lecture | 5pt.

The training materials provided helped us understand

NS computing thinking skills opt.
NG The evaluation and feedbgck of thg lecture helped me ot

understand computing thinking skills )
N7 | The difficulty level of the lecture is appropriate 5pt.
N8 | The lecture was generally interesting 5pt.
N9 The type of classroom in which the lecture is conducted Bot.

is appropriate
N10| The online learning environment is useful for learning 5pt.
N11| The number of students taking lectures is appropriate | 5pt.
N12| Educational equipment is well prepared 5pt.

33 EM e
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olct.
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Fig. 4. Survey model
Reference S. H. Kim M. J. Oh J. Y. Seoetal
Category (2015)[3] (2017)[10] (2018)[4]
Gender UniversityCoding Training DepartmentGender

Common Questionnaire -

Experien—ce status Educational Experience

Difficulty Difficul-ty(Easy) Difficulty -
Interest Difficulty
Interest Fun Increased Interest Fun of Learning
Learning Ability - An Improvement in Performa-nce Improved Learning Ability
Computational Thinking Self - CT Improve-ment in Thinking Ability -

Recognition

Necessity of Coding Education -

Linkage -

Major Connect-

Coding Ability Self - Program-ming Ability

ivity
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Fig. 5. Survey motel content analysis

Division Subarea

Development of Educational Materials (DEM)

Faculty Competences | Teaching Method (TM)

(FO) Communication With Students (CWS)

The Understanding of a Lecture (UL)

Provision of Educational Materials (PEM)

Learner Competences| Learning Evaluation (LE)

(LO) The difficulty of a Lecture (DL)

Interest of Learning (IL)

Classroom Form (CF)

Ecclun(;aigggzl Online Learning Environment(OLE)
(EQ) Number of Students (NS)
Education Equipment (EE)
4. A7AT 2N
4.1 FIE X +=ZA dz 2 EM

WA FRHEFC), SHEAF F=HLO), 25 9 AEO)2] 3
7HA] g 9o] digt BE ALY 437 v 24 2
Th= Table 63 2t}
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Fig. 6. Student satisfaction

Division :;2 Avg. SD a

DEM 415 0.94 0.946

™ 40 0.99 0.945

FC CWS 3.83 1.02 0.947
uL 414 0.96 0.946

Total 4.05 0.87 0.845

PEM 4.07 0.98 0.946

LE 3.93 0.99 0.945

LC DL 377 1.08 0.949
IL 3.80 1.05 0.946

Total 3.89 0.87 0.866

CF 3.74 KK 0.954

OLE 3.80 1.02 0.949

EC NS 3.50 1.20 0.953
EE 3.86 1.04 0.947

Total 373 0.82 0.940

4.2 HEE AS0 ME HlW &4

A2 B o] W 44 AeHEO), At o
H1L0), & AR 37H GIo e BE ALe]
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0.888)7} H]HZA Bt 4.02(SD: 0.955)&, W4=aH5H}
H(TM)S A3AF B 4.12(SD: 0.981)9} B AR} Bt
3.90(SD: 0.957) 2%, £73A33}9] AB(CWS)S 34}
B4t 4.11(SD: 0.988)7 H]Z-FA}F B4t 3.61(SD: 0.952)
2, 79 digt olsi(UDe Ha& B 4.27(Sh:
0.934)3} v AZAL Hat 3.97(SD: 0.932)2 ZE F o
A AZARY] BEE7E ulRg Al Ho) A UERg o
ol BAXHCELE HE [{oug Aolg EHJT
(p€0.05, p<0.01, p<0.001).
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Fig. 7. Analysis comparison by major

Division | SubArea | Major | Avg. SD t Sig.

CE 4.26 | 0.888 "
DEM o 202 1 0955 2369 | 0.019

CE 412 | 0.981

™ o 3.90 0957 2.043 0.043*
| ows e gggg 4622 | 0.000%
e e o
Total (o212 5450 | 0001
PEM EE ggé ?ggg 2927 | 0.005%
e
LC DL gfl gz? 18:22 2.464 0.015*
s s APy
Total (o200 L D82 475 | 0.000%e
CF CE 3.75 1.119 0215 0.832

CH 3.72 | 1.068
CE 3.84 | 0.955
OLE o 376 | 1055 0.725 0.471

CE 3.99 | 0.964

*¥%

EC NS T s T 1] 9438 | 001
CE | 411 | 0983

EE i T 3es T rog] 107 | 0.000
Total et 292 | 080 |08 | 0 000m

CH 3.48 0.78
*p(0.05, **p<0.01, ***p(0.001
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