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Design and Effect of Development—Oriented Model for
Developing Computing Thinking in SW Education

Soojin Jun

Sangmi Elementary School

ABSTRACT
The purpose of this study is to verify the effectiveness of the Development-oriented model (Discovery-Design-

Development: DDD) for developing students” Computational Thinking skills in software education. DDD is a class model
that learns the process of developing SW to solve real-life problems through three stages of Discovery, Design, and
Development. In order to verify the effectiveness of the DDD, first grade students at G university who did not have
SW education class were tested. As a result, the students who experienced SW development through DDD maintained
the learning motivation of SW education before and after, especially the confidence area increased significantly. In addition,
students also noted that the Design phase was particularly helpful in improving CT abilities and the DDD was a significant
help in understanding of decomposition and algorithms.
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<Table 2> Curriculum for SW education

Weeks Subjects

Contents & DDD Strategies

Concepts of Decomposition, Pattern

cT recognition, Abstraction, Algorithm,
concept .
Automation
Rabbit  Basic programming through storytelling:
2 and Sequence, Loops, Conditionals, Control,
Tortoise Event
D1: Disassemble the moving stage of the
. cleaning robot
Robotic D2: Create an algorithm to run the robots
vacuum L. ..
cleaning in order and repetition
D3: Implementing Entry Programming
Milk D1: How t'o record stuo!ents whq took milk
4 check D2: Algontm expression by. milk display
cheet abstractlon. and structuring 4
D3: Implementing Entry Programming
D1: Comparison and analysis of general
voting process and electronic voting
process
Elected D2: Voting data abstraction using variables,
program . .
voting program algorithm
representation
D3: Implementing Entry Programming
D1: Analysis of principle of automatic fan
using Sensor
6 Smart D2 Structuring and finding patterns of
Fan sensor-based fan operating principles,
expressing algorithms
D3: Implementing Entry Programming
D1: Analysis of plant condition changes
according to amount of potted water
Smart D2 An abstraction of the operating
7 potted conditions of the automatic water cycle
plants pollen, expression of the water cycle
algorithm
D3: Implementing Entry Programming
D1: Bean bag classification method analysis
Bean bag and problem decomposition
8 . D2: Finding key elements and abstraction
classifier . . ..
of classifier operating conditions
D3: Implementing Entry Programming
9 Project - Students explore and design problem
planning situations by themselves
Impleme - Detailed design and implementation of the
10 ntation project (report generation)
and share - Presentation and Feedback

D1: Discovery, D2: Design, D3: Development
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<Table 3> Examples of CT in the Discovery step
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<Table 6> Prior ability of the subject(n=28)

1 2 3 4 5 M SD

Computer N 15 6 2 1 4

class . 204 145
experience % 536 214 71 36 143

Programming N 16 7 4 1 0
confidence % 57.1 250 143 36 0
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Attention 1.4+,10,15,21,24.26+ 29 3 34 <Table 8> Pre—post test of learning motivation(n=28)
relevance 2,5,8%,13,20,22,23,25% 28 9 908 Pre Post
Confidence 3,6%9,11%17%,27,30,34 3 645 Component —y——c—— op * P
Satisfaction 7%,12,14,16,18,19,31%,32,33 9 935 Attention 357 053 340 069 1515 141
Total 34 962 relevance 404 057 390 068 1184  .247
] MEO ‘FoFE odde ko ] A Confidence 340 037 360 044 -2.831 .009%x
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<Table 9> DDD Model Recognition by Level of Achievement

Level Discovery Design Development Total

High M 3.78 3.78 3.67 3.79
(n=9) SD 0.97 0.97 1.00 0.83
Middle M 3.90 4.00 3.80 3.86
(n=10) SD 0.88 1.05 0.92 0.93
Lower M 3.67 3.78 3.56 3.68
(n=9) SD 0.71 0.83 0.73 0.86
Total M 3.79 3.86 3.68
SD 0.83 093 0.86
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Al tial CT &dol 7H8 B = Wity §
gt ol gt Ao gt &9 A=+ Cronbach’s

agk 0902% =A JEbsTh

S, RE Bl AAHon MA WAL Bit

5

A UFE A e S 2ol g4 & Bt 625

-y
A
5 Bol wttha Sk Wi, FadAE gt

368(SD: 0.86)% 71 ¥ Aats BTk

4.10
4.00
4.00
3.90
3.90
378 378 \-SD
3.80 +
s70 3.67 3.67 +—High
: T —m—Middle
356
2.80 Lower
3.50
3.40
3.30
Discovery Design Development

(Fig. 1) DDD Model Recognition by Level of
Achievement
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<Table 10> Understanding of CT element by DDD model

- Degree » 3 4 5 M 9D
Decomposition g) 7?1 21? 7 412?9 25 5 3.93 090
Re}c)?)tgtzirtrilon go 7?1 2?.4 5%;.10 216.4 386085
Abstraction ot 30— 379 090
Algorithm N 1 7 13 7 3.93 081

% 36 250 464 250

N 2 8 13 5
Automation o851 179 0P

0.84
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