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A Comparative Study of Computational Thinking Perception
Between Freshmen and Senior of Computer Science
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ABSTRACT

Major nations have designated computational thinking as a central competency in software education, emphasizing the devel-
opment of educational programs that integrate this skill. Domestic university in South Korea is also enhancing their curriculum
to develop software skill. However, the current state of computational thinking education for major students in the country
is not clearly defined, leading to low awareness among these students. This study surveyed 194 computer science freshmen
and 120 senior students about their perceptions of computational thinking. Results indicate a minimal difference in perception
between freshmen and senior students, with the latter showing even lower awareness. This study suggests an insufficient ex-
pectation for the natural development of computational thinking among computer science majors. Therefore, there is a need
to articulate teaching methods for computational thinking education tailored to these majors and engage in further discussions
on specialized curriculum development.

Keywords: Computer Education, Computational thinking, Curriculum Development, Higher Education, SW Education
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Table 1. The components of computational thinking

AYHH A BFYATE 204

Components Definition

- Gathering necessary data for

Data Collection .
problem-solving

- Understanding data,
identifying patterns, drawing
conclusions

Data Analysis

- Visualizing the problem
through graphs, charts,
diagrams, etc

Structuring

- Breaking down the problem
into manageable smaller
problems

Decompositi
on

- Extracting key elements for
problem-solving and creating a
model

Abstractio

n Modeling

- Expressing a series of steps
to solve a problem in algorithmic
form (procedural representation)

Algorithm

- Using programming languages
Coding to automate the problem-solving

Automatio process

n - Executing a program

Simulation (software)

Generalization - Applying the problem-solving

process to different problems
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Table 2. Research design

Group Group
F X F
S] X SZ

F : Freshmen Group

S : Senior Group

X : Previous Education for Concept of Computational Thinking
F, S, : Examining attitudes and perceptions toward
Computational Thinking

=
Bl
re
-4

=
oX,
ol
3‘8
J-J
Z‘i
=/
o
>
ki
iy
2
flu}
Q_L

2 ‘E%Ol

N
- e od
rO
>
o

oo o
. of

o

odlt

lo

[

i

>0

5

AT A% 7&4— SPSS 22E o]%s}oq 7%
A BAANE B4t Hod EFAXE 245K
J % (content validity ratio, CVR)
7k AkZEE CVR #& niglo g 7oy
o] 4.0014, E—frﬂ 2} 0.8 =gk, 9id = 119 7]
1

£059 oD ZAL BE FE

[
L)
of,
e
e 2
i
i)
T op
o
4
30
rir

dd Ao
o_?‘_’, it
rlo
iuj
OE
,j>4
iy
Nk
o
3
fz
AL

ML
N

o
N
i,
o
o o

o4 ATk e HE
garmeol] tigk 718 914 4%
Aol gk oA 94 11

[e

o=, a4

o

ot

o

frtl

-
ol
o, ood

i& Y f‘g

4.1 AFEA Y

o thEk 71 <14 A

Table 3. The self-assessment survey analysis results on
the definition of Computational Thinking

Question Group N(;tﬂat Neutral Yes
I have a good P 7 102 84
understanding (4%) (53%) (43%)
of what
computational S 18 74 2
thinking is (15%) (62%) (23%)
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Table 4. The survey results on the level of interest in
Computational Thinking
Question Group Noatﬂat Neutral Yes
[ am interested F 36 15 143
in (19%) (8%) (74%)
computational 16 65 39
thinking. Sl aze | G | G
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Table 5. The survey analysis results on whether
Computational Thinking is the ability to think like a
computer

Not at
all

Computational F 53 4 137
thinking is the 27%) %) (71%)
ability to think
like a S 21 65 34
computer (18%) (54%) (28%)

Question Group Neutral Yes
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Table 6. The survey results regarding identifying
problems that can be effectively solved using computers

Question Group N(;tuat Neutral Yes
With good
computational F 12 48 123
thinking skills, (23%) (25%) (63%)
one can
effectively
solve any S 18 56 46
problem using (15%) (47%) (38%)
a computer
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Table 7. The survey results on students’ awareness of the
necessity of Computational Thinking (CT) skills.

Questions I S

Computational thinking is a

skill that everyone needs. 37 35

Computational thinking is a

9 skill only required for

computer-related
professionals.

2.3 2.3

Computational thinking is

3 essential for elementary,

middle, and high school
students to learn.

3.8 3.6

In the future, computational 4.4 4.0

thinking will be necessary for

66
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most jobs.

I want to learn subjects
5 related to computational 4.0 3.7

[ believe computational
thinking education should be a
mandatory general education

for all university students.

3.8 34

I think computational thinking

is more important than other

mandatory general education
subjects.

3.7 3.3

[ believe learning
computational thinking can be
useful in other subjects as
well.

4.1 3.8

I think computational thinking
9 is helpful in solving various 4.2 3.8
problems.

[ want to learn computational

10 thinking professionally.

3.8 3.3

[ think taking programming
11 classes naturally enhances 4.0 3.6
computational thinking..
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