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[Abstract]

In this paper, we propose a python education program that applies computational thinking for
non-majors and programming beginners. In this study, we focus on the basics of program logic,
breaking away from the difficult grammar and memorization-oriented programming education. And by
applying the problem-solving procedure of computational thinking, we propose an educational program
that allows non-majors and programming beginners to learn programming easily. In this paper, an
8-week educational program was applied to middle school students with little text coding experience.
and through a post-satisfaction survey, it was found that their confidence in programming increased, and
they were able to apply computational thinking could be applied to life and other subjects. Although
the importance of programming education is being emphasized, it is expected that it will be used as a
useful educational program when composing program education for non-majors and beginners in

programming for learners who still find it difficult to learn programming.

» Key words: Computational Thinking, Software Education, Python Programming, Informatics Education,

Text-based programming language
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I. Introduction
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II. Preliminaries

1. Computational thinking
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2. Computational thinking and software education
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3. Text programming language python
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Table 1. Components of computational thinking

Researcher Componants

- Problem Expression

- Redefining the - Problem
- Recursive Thinking
- Decomposition

- Abstract

- Heuristic Inference
- Modularity

- Forward Thinking

- Efficiency of Time and Space

Wing

(2006) - Generation

- Data Collection

- Data Analysis

- Data Representation

- Problem Decomposition
- Abstraction

- Algorithm&Procedure

- Automation

- Simulation

- Parallelization
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- Abstract
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4. Software education for non-majors
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III. The Proposed Scheme

1. Education program proposal
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2. Application
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Fig. 1. Programming Learning Experience

3. Computational thinking process
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Fig. 2. Computational thinking process



Development of Python Education Program with Computational Thinking 319

4. Turtle module
mjo|2 Tt Ak}t thefst 2ol ¥aie] & Afl5st
+ B A Hj7] % dojolH 13124 R i B
ARASE A ARRE 4 Qe m2 I3y Qojojct
EE 2E(Turtle Module) =2 I2j3jo] Auls 1
Aoz ZA] &l & Qles skl ey £W
Aol B BIAE IYo=znt Aug ERlshs WD

- Bolo] AR m2 %o ofgt AnE AlZEoz b
2 1g 4 Qw2 sj o] m2 1Y et S0l
2 oln ARZE AL 4 Ut

¢ Python Turtle Graphics - [m] X

rtle.Turtle()

ile i<4:

t.forward(100)
t.right(90)
i=i+l

Fig. 3. Coding for
drawing squares

Fig. 4. Turtle execution
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Table 2. Python programming curriculum with

computational thinking

Week | Topic Learning contents
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Standard 1/0 . . prog
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structure . .
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Iteration
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6.1 Marshmallow challenge
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Fig. 5. Marshmallow Challenge Computational Thinking
Activity Sheet
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Fig. 6. Arithmetic programming Computational
Thinking Activity Sheet

7. Curriculum satisfaction survey
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Fig. 8. Confidence in programming
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Fig. 9. Computational thinking application
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