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Development and Application of Software Education Program Based on
Blended Learning for Improving Computational Thinking of
Pre-Service Elementary Teachers

Ui-Sung Song" - Joon-Min Gil™

ABSTRACT

In this study, a software education program based on blended learning using scratch was designed for pre-service elementary teachers’
software education. Software education program was applied to experimental group and control group within the university of education
using Scratch programming for 12 weeks. Blended learning using online lectures was applied to experimental group. The pre-service
teachers’ recognition about software education and self-evaluation of computational thinking were performed. Then, we analyzed the effect
of the developed education program on the recognition of software education and computational thinking. As a result, the level of
post-recognition of software education in the experimental group was significantly higher than that of the pre-recognition. In the
self-evaluation of computational thinking, the experimental group was significantly higher than the control group. Therefore, it can be seen
that the software education program based on blended learning can help improve the learner’s computational thinking.

Keywords : Blended Learning, SW Education, Scratch, Pre-service Elementary Teacher
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Table 1. Curriculum for SW Education

week Subjects Concepts and Contents
1 Seratch overview Basic understanding for the
structure and operations of Scratch
9 Creating basic g L Parallel
animations equence, Loops, Parallelism,
- Events
3 Creating a story
4 Create a paint Sequence, Loops, Parallelism,
program Events, Conditional
Create a
5 . .
fruit-eating game S L Parallel
- equence, Loops, Parallelism,
E ding the .
6 Xpananrf the Events, Conditional, Operators,
g - Variables
7 Create shooting
game
Create english
8 word matching
quiz game Sequence, Loops, Parallelism,
Exploring and Events, Conditional, Operators,
9 analyzing shared Variables, Lists
projects on the
scratch site
Educatl(?nal Project Decide on topics by team and
10 Design and desion sto
Implement & Y
Educational Project
11 Design and Implementing topics by team
Implement
. Pr i f proj 1
12 Team Presentation esentation otezrri)lject results by
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Table 2. Ability to Use Computer Programs

Group M SD t D
Experimental grou 3.21 0.63
b ET0TD -05 0.62
Control group 3.31 0.81
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0.03

.58
0.45
0.18
0.07
0.37
0.04
0.08
0.02
0.02
0.12
0.19
0.01
0.02
0.03
0.02
0.01

2.17
0.56
0.76
1.37
1.88
0.90
211
1.79
242
231
1.59
1.32
2.52
2.34
219
267

2.84

SD
0.68
0.62
0.68
0.66
0.92
0.64
0.65

.95
0.81
.28
0.64
.59
0.48
0.49
0.86
0.64
o7

Control group

297
3.38
3.38
3.31
293
3.14
3.07
317
2.66
2.86
3.14
3.00
291
297
279
2.76
2.84

SD
0.55
0.50
5
0.58
0.61
0.60
0.63
0.47
0.56
057
0.57
0.63
0.48
0.54
0.57
0.55
0.45

Experimental group

3.32
3.46
3.50
354
3.32
3.29
343
341
311
3.21
3.39
3.21
3.23
3.29
3.21
3.18
3.22

Table 7. Computational Thinking Competency Test Between Groups

Sequence
Loops
Parallelism
Events
Conditional
Operators
Variables/Lists
Sub Total
Incremental/Iterative
Testing/Debugging
Reusing/Remixing
Abstracting/Modularizing
Sub Total
Expressing
Connecting
Questioning
Sub Total

Section

Computational
Concept
Computational
Practices
Computational
Perspectives
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