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The Concept of Computational Thinking through Analysis of
Computer Education Framework in the United States and its
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ABSTRACT
In this study, we conducted to derive some implications by analyzing the computer education framework proposed
by K12CS in the United States in order to organize the software curriculum and conceptualization of computational
thinking in Korea. First, we discussed the use of the term Computational Thinking as a Computing Thinking in Korea
and compare it with the concept presented in the US curriculum. we derived that Computing Thinking and Computational
Thinking are different in the focus and scope of problem solving. Second, considering the fact that Korean software
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curriculum does not consider the hierarchy according to the school and the grade, we reconstructed the curriculum based
on the core practices and concepts which were suggested by the organization of K-12 Computer Science in the United
States.
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<Table 1> Computer Education Curriculum in India

Gradel | Grade2 | Grade3 | Grade4 | Grade5 | Grade6
1. Categorizing and organizing information

2. Algorithmic thinking

[

3. Logical Reasoning / Problem solving

| | N

4. Gathering Information

| | |

5. Decision making

[
| | | [

6. Brainstorming, analysis of ideas and synthesis

| \ \ \ [
7. Using multiple representations
[

| \ \
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<Table 2> Computer Education Curriculum in Estonia

Grade Coding Curriculum
1) First steps in programming
- learning how to use the mouse
and keyboard
- playing games that involve logic
and thinking
2) Graphic programming language
- Kodu, Logo, and Scratch
1) Lego Robots
- From NXT-G to NXC
2) Web Programming
- Website and web application
1) Web Programming
- Website and web application
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<Table 3> Computer Education Curriculum in Finland

Grades How to study
Play for learning the strategies and solving
1-2 Grade
the problems
3-6 Grade Vlsual. prograrnmmg' language as an
educational programming language
7-9 Grade  Actual programming language
TFE A/MFTASHYOR 2ZEYO] WS I
FATFASHHoR g AL 20159 A8,
s 22 ojele] <Table 4> 2o WETHAS 7
gete]l 93t ATH1I5]17].

<Table 4> Computer Education Curriculum in Australia

Grades Programming Resources
F-2 Grade Robotic Devices
3-4 Grade Visual Programming Languages
5-6 Grade Visual Programming Languages
7-8 Grade  General-purpose Programming Language
9-10 Grade Object-oriented Programming Language
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(Fig. 1) Suggestion for Curriculum of Korea
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<Table 5> The K-12 Computer Science Framework in U.S.

Cores Factors

Computing Systems

Networks and the Internet

Co(r:lzz)ts pata and Analysis :
Algorithms and Programming
Impacts of Computing
Fostering an Inclusive Computing Culture
Collaborating Around Computing
Recognizing and Defining Computational
Core Problems
Practices Developing and Using Abstractions

Creating Computational Artifacts

Testing and Refining Computational Artifacts

Communicating About Computing

4.1 Computational Thinking® 71431 £ &=

K-12 Computer Science(K12CS)oll A= %Ei 53}
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st ok ofgle] W-8(K12CS(2015), p.68)2 K12CS
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Computational thinking refers to the thought proc—
esses involved in expressing solutions as computa-
tional steps or algorithms that can be carried out by
a computer (Cuny, Snyder, & Wing, 2010, Aho,
2011, Lee, 2016).
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#HHE Al GAE 9n ¢t} (Cuny, Snyder, &
Wing, 2010, Aho, 2011, Lee, 2016).
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Computer science is the foundation for computing.
The framework envisions a future in which being

computer literate means knowing computer science.
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Computational thinking is a fundamental skill for
everyone, not just for computer scientists. To read-
ing, writing, and arithmetic, we should add computa-
tional thinking to every child’s analytical ability
(Wing, 2006, p. 33).

Computational thinking<> E& AMEESoA L3
]z Aol dygrogzA u 2 A= I com-
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<Table 6> Integration method for computer science

Relationship Integration

- Develop and use abstraction
CS .

- Use tools when collaborating
+Math . .

+ Communicate precisely
cs . Moc}el

- Define problems
Math - Use computational thinkin;
+Sci/Eng D g

- Communicate rationale
CS - Communicate with data
+Sci/Eng - Create artifacts
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Programming), 7% <] & ¥4 (Impacts of Computing)
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TS Y% 57FA] oz = z*‘ﬁ}(Abstractlon) A
A 9] ## A (System Relationships), Q17+ A5 o] &
Al(Human-Computer Interaction), 7§S1A X<} HF
(Privacy and Security), 2%3 ¥ 2 (Communication
and Coordination) 2.2 A5 o] ATHT].

hdd E o|afof s 57k #Al d o digh Al
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<Table 7> Core Concepts of the Framework

Concepts Factors
Computin, Devices
puting Hardware and Software
System -
Troubleshooting
Networks and the Network Comr'nun.ication and
Organization
Internet -
Cybersecurity
Collection
Storage

D Analysi —— -
ata and Analysis Visualization and Transformation

Inference and Models

Algorithms
. Variabl
Algorithms and ariables
Progr 0 Control
sramming Modularity
Program Development
Culture
Impacts of - -
. Social Interactions
Computing

Safety, Law, and Ethics
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3 L .
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5 9
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