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The Development and Application of Coding Stories
to Enhance Computational Thinking Abilities
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Seoul Sinmook Elementary school” + Seoul National University of Education™

Abstract

In this study, We made Computing Stories as a part of the new method of SW education. Also, we have de-
veloped unplugged activities using coding stories. We analyzed changes in learning motivation and academic ach-
ievement in the core concepts of CT by applying classes to elementary school students. For the development of
coding stories, we conducted a questionnaire analysis of 11 expert groups to derive the core concepts of computa—
tional Thinking. Using the core concept of Computational Thinking, we developed a coding stories and unplugged
activities linked with coding stories. It was confirmed that the score of the core concept of CT before and after
class increased from 54.44 to 83.10 and the learning motive was also improved from the average score of 103.48
to 110.44. The results showed that the Coding Stories were effective in the students’ Computational thinking ach-—
ievement and SW learning motives.

Key words : CT, Coding stories, Unplugged activities, SW education method, SW learning motives
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Validity check through
expert group questionnaire
Development of each chapter of
Coding stories

CT Core Concept Extraction through literary Research
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<Table 1> The result of Closed question survey
Concept Closed Question Category CVR
Data collection Identifying data for problem solving 0.81
Identifying relationships between data (patterns) 1
Data analysis
Grouping data (classification) 0.63
Expression method using text 0.63
Presentation of data
Expression method using pictures 1
Problem decomposition Problem decomposition 1
Data Abstract(Representation of data) 1
Abstract
Function Abstract(Function, variable, list) 0.81
Sequential structure 1
Loop structure(Loop) 1
Algorithms and Condition(If-else) 1
Procedures ; ;
Algorithm representation 1
. pseudocode, natural language, pictures
Basic algorithm 1
Simulation (Computer system) Program execution prediction 1
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<Table 2> Coding Stories and CT Concept

Story .. CT
component Chapter Stories Concept
.. Cope(Coding Penguine) completes the “cleaning in order” mission and gets
Exposition 1 permission to venture, he goes on an adventure with his friend Pong Pong. Sequence
9 Cope and Pong Pong unplugged the warehouse password using “pattern” Pattern
and saved other penguins trapped in the warehouse together.
Cope helped the rabbit by thinking of a way to “break down the snowball” .
3 ) Decomposition
and move it.
Complication
Cope and Pong Pong repeated the “how to make sleds” to make a safe and
4 Repeat
strong sled.
5 Cope drew “a sign painting of the seal state in search of only the key features Abstraction
of the seal.”. (Data)
Cope crossed the ice safely using “the condition of crossing if the ice is .
6 e Condition
transparent, else waiting.”.
Crisis
7 Cope helped the master “to name the fight” the art of fighting to make it Abstraction
easier to call it.’ (Function)
Climax 8 Cope learned the pattern of the seal’s attack. That's why we set up “a fight Algorithm
order algorithm”. Cope used the skill of the fight he learned from his master. &
9 Cope and Pong pong “named the box” to clear the fish and told other penguins Abstraction
how to put fish in boxes of different kinds and organize them. (Variable)
Resolution
10 Cope told the police shrimp how to “put the shrimp in a row and then number Abstraction
it” In the end, a golden fishing ground was opened. (List)
<Table 3> The result of CT key concept in Coding story chapters Survey
Chapter Main Concept of CT Assistance concept Second assistance concept
Start Data identification(81.8%)
1 Sequence(47.8%) Decomposition(17.4%)
2 Pattern(40.7%)
3 Decomposition(45.8%) Repeat(20.8%)
4 Repeat(28.1%) Sequence(21.9%)
5 Data abstraction (47.6%)
6 Condition(47.8%)
7 Functional abstraction(47.4%) Algorithm representation(15.8%)
8 Basic algorithm (23.7%) Sequence(23.7%) Algorithm representation(21.1%)
9 Functional abstraction(39.1%) Data identification(17.4%)
10 Functional abstraction(64.3%)
Ending Decomposition(21.7%) Condition(19.6%) Basic algorithm(17.4%)
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<Table 4> Pre-Post test Design

Gl 01 X1 02

G1 : Experimental group
Ol : Pre-test(Software Learning Motivation, CT Core Concept
Academic Achievement)

X1 : Coding stories with Unplugged activities

02 : Post-test(Software Learning Motivation, CT Core

Concept Academic Achievement)
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<Table 5> Measurements by Learning Motives

Learning motivation

Measurement contents
factor

Self-efficacy Efficacy in performing tasks

Active learning

. Active learnin,
strategies e

Learning value Static learning

Performance goal Task Execution Objective

Satisfaction through

Achievement goal . L.
it goa achievement Acquisition

Student ambient
environmental stimulation

Learning environment
stimulation
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<Table 7> The result of Learning motivation

T M N SD t p
Pre 103.48 29 12.78
-2270 | 0317
Post 110.44 29 10.62
p<.001
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Analysis Condition )
: 3 o &
Algorith 4 Design Sequence T5 M N SD t D
m Repeat O
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