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Abstract

In this paper, we propose the computational thinking education framework which provides three

steps of computational thinking process and three kind of activities about computational thinking

learning in class. The key idea of this framework is to provide the guidelines of designing activity

steps of teaching and learning computational thinking in class using three axles of framework such as

problem area, process of learning, and steps of computational thinking process. After designing a

framework, we show that sample course of programming education program containing contents of

Informatics subject in middle school by implementing our framework. Proposed framework and

programming education program in middle school will

be the good case study and guide to implement

computational thinking concerned education programs in elementary, secondary, and universities.
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[I. Preliminaries

1. 2015 Revised Curriculum
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Table 1. Informatics subject’s contents in middle school

DOMAIN CONCEPT CONTENTS
Information -characteristics of information
Society society and careers
Information
Cultures Information ‘protection of personal
. information and rights
Ethics )
-cyber ethics
Representation -
types and digital
of Data and .
Data and Information representation of data
Information

Analysis of Data
and Information

-collection of data
-structure of data

Abstraction

-understanding of problem
-extracting of core element

Problem-solving
and

Algorithms

-understanding of algorithms
‘representation of algorithms

Programming

Programming

‘input and output

‘variables and operator
-control structures
-application of programming

Computing
System

Operational

Principles of

Computing
system

-structures and operational
principles of computing
system

Physical
Computing

‘implementation of
censor-based program
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2. Computational thinking process and UMC
model
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Fig. 1. Computational thinking process
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Fig. 2. Use—Modify—Create process
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I1l. Framework Design and its Adaption

hinking education framework
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Table 2. Sample of robotics program

USE MODIFY CREATE
Finding condition o
Finding
Abstra to change »
_ - _ ) condition of
ction direction of
robot vacuum
robot
Representing .
o Representing
Autom condition to .
. - . . algorithms of
ation change direction
robot vacuum
of robot
Verifyin
Executing a . _y o Verifying
Analys direction of :
sensor execution of
es sensor based
based robot robot vacuum
robot
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2. Design of programming program based on

the framework
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Table 3. Adaptation of framework in programming of
Informatics subject

USE MODIFY CREATE
Finding Finding
Ab B condition of condition of
printing name printing input
and Hello characters
Inpt - -
' g Representing Representing
algorithms of algorithms of
Out Au - o L
ut printing name printing input
P and Hello characters
Executing Verifying of o .
. Verifying to print
An Hello printing name .
input characters
program and Hello
Finding Finding
Ab - condition of condition of
Var minus program calculation
ablg ) Representing
Representing )
s & ) algorithms of
Au - algorithms of .
op¢ ) calculation
minus program
ratq program
r Executing . Verifying
Verifying of .
An add ) calculation
minus program
program program
Finding Finding
Ab - condition of & condition of
Co times table times table
trol Representing Representing
strd  Au - algorithms of 5 algorithms of
ctu times table times table
es Executing 2 Verifying 5 Verifyi i
erifyin imes
An| times table times table ving
table program
program program
Finding
condition of
Ab - - )
vending
machine
Prg Representing
arg algorithms of
Au - - )
mm| vending
ng. machine
Verifying
vendin
An - - ) N
machine
program
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V. Conclusions
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