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Abstract The purpose of this study is to examine the effect of computational thinking course on
learning flow and collaborative self-efficacy of university students and to explore the effectiveness of
computational thinking course as liberal arts education. For this study, 177 freshmen at a university in
Chungnam Province were surveyed learning flow and collaborative self-efficiency. The collected data
were analyzed with Stata IC 14 for x2 test and t-test. The results of this study are as follows. First, the
learning flow of students who took computational thinking course were significantly higher(t=3.837
p<.001) compared to those who did not. Second, the collective self-efficiency of students who took
computational thinking course were significantly higher(t=2.277 p<{.01) compared to those who did not.
Therefore the results show that computational course has positive effects on learning flow and
collaborative self-efficiency of university students. Based on these findings, discussions and implications
were presented on the importance and effectiveness of computational thinking course.
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Table 1. Characteristics of the Subjects

Taking Not Taking
Characteristics CT Course CT Course X% or t
(n=95) (n=82)
Mal 66(69.5 49(59.8
g ale (69.5) (59.8) 650
a .420;
& Female 29(305) | 33(40.2) (420
Business 12(12.6) 24(29.3)
o Engineering 37(38.9) 31(37.8)
o -1.447
(o]
< Life & Health 29(30.5) 19(23.2) (.154)
Humanities &
Social Science 1707.9 808)
*n(.05 (n=177)
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Table 2. Questionnaire Composition and Reliability of

Learning Flow
Variables Questions Question No. Cronbach's o
Cognitive 5 1-5 0.863
Emotional 3 6-8 0.863
Behavioral 3 9-11 0.819
e ent 1 1-11 0923
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Table 3. Questionnaire Composition and Reliability of
Collective Self-Efficacy

Variables Questions Question No. Cronbach's
Leadership 3 12-14 0.932
Exchanging 2 15-16 0.963

Evaluating 2 17-18 0.984
Integrating 3 18-21 0.977

Collective 10 12-21 0.983
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Table 4. Computational Thinking Course Syllabus

Topics Contents
v . - Course Orientation
Orientation e i
Week 1 : L - The Age of Artificial Intelligence and
Computational Thinking Computational Thinking
. . - Concepts and Elements of
Week 2 | Computational Thinking Computational Thinking
Wesk 3 Introduction to - Advancement of Computers
Computers - Information of binary and bit
- ICJigitaI Represefm_?tion and
. ompression of Texts
Week 4 | Data Representation - Digital Representation and
Compression of Images and Sounds
- Understanding Artificial Intelligence
Week 5 Artificial Intelligence - Relation among Artificial Intelligence,
Machine Learning and Deep Learning
Week 6 Big Data - Understanding and use of Big Data
- Understanding problem definition and
Wesk 7 Problem Decomposition decomposing through examples
Team Building - Finding and decomposing problems
solved by computing (Team Building)
Week 8 Test - Mid-Term
- Understanding Pattern Recognition
Week 9 Pattern Recognition through Examples
- CT Project: Finding Patterns
- Understanding and Representing
Week 10 Abstraction abstraction through examples
- CT Project: Representing abstracts
- Characteristics and Conditions of
Algorithms .
Week 11 Algorithrms - éleg;;glgwr?wlccoggpresematlon(FIovvchart,
- Understanding Inputs and Outputs,
Variables
: - Sequential and Optional Structures of
Week 12 Algorithms Algorithms
- Iterative Structure of Algorithms
Week 13 Automation Understanding the structure of data
CT Project and Utilizing the list(Elective)
- CT Project: Representing Algorithms
Week 14 CT Project - CT Project: Representing Algorithms
v - Computational Thinking Problem
Week 15 CT Project Solving and Report Writing
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Results

Fig. 1 Process of Study
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Table 5. The Difference of Leamning Flow by
Computational Thinking Course Experience
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Table 6. The Difference of Collective Self-Efficacy by
Computational Thinking Course Experience

Variables CT course M+SD t

N Taking 3.620£0.995 2916
Cognitive

Not Taking 221140583 (.006)

) Taking 3.933+0.717 3222
Emotional

Not Taking 2.467+1.044 (003)

_ Taking 3.812+0.905 3203
Behavioral

Not Taking 2.133+1.043 (004)

Course Taking 3.7840.687 3837

Engagement Not Taking 2.267+0.796 (001)

*0¢.05, **p¢.01, ***p.001 (n=177)
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Variables CT course M £SD t
Leadership Taking 3.633+1.291 2.404
Not Taking 2.067+0.925 (.016)
Exchanging Taking 3.931+0.843 3473
Not Taking 2.312+0.837 (.002)
Evaluating Taking 3.550+1.535 1.679
Not Taking 2.33140.837 (.059)
Integrating Taking 3.5633+1.5617 1.810
Not Taking 2.271+0.837 (.047)
Collective Taking 3.654+1.269 2277
Efficacy Not Taking 2.217+0.832 (020)

*0¢.05, **p¢.01 (n=177)
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