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Digital Contents for Learning Computer Science using Unplugged CS
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Abstract

This study focused on the design and development of contents using Unplugged CS method to
learn computer science knowledge. With the strengthening of software education, all universities
students including elementary and junior high school students are demanding knowledge of computer
science centered on the computational thinking. We have developed educational contents using
unplugged computing method as a way to effectively learn the concept of computer science. First, we
analyze the related research of Unplugged CS theory and investigate the educational method
accordingly. And we divided the areas of computer science and selected learning concepts in each
area. The contents of learning were divided into basic and intermediate classes considering the level
of the learner. The subject of learning contents was selected evenly in the area of computer science
and it consisted of 16 basic subjects and 16 intermediate subjects based on concepts that are
important in each field. In order to confirm the validity of the Unplugged CS learning topic and the
development contents for computer science, we conducted expert reviews and content validity tests.
As a result of the validity test, the validity of the learning topic and area selection was found to be
more than .92 for the CVI value and the validity of the 32 subject learning contents was over .935 in
basic level and .925 in intermediate level for the CVI values. Based on the design contents, we
developed digital contents for online learning and put them in the system. We expect that this study
will contribute to the understanding of computer science for all, including elementary and junior-high
school students as well as students at software - oriented universities, and contribute to the spread
of software education.
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1. Unplugged CS
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Table 1. Types of Unplugged CS

Type

Examples

Story-Telling Type

Book, Explain, Story, Digital storytelling

Physical Activity Type

Moving the body, Physical Activity

Media & Tools Type

Cards, Stickers, Magnets, Stones, Kits, etc.

Work—Sheet Type

Workbook, Item, Sheet

2. Related Works
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[Il. Design and Development of Digital
Contents

. Overview of Unplugged Contents
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2. Design of Unplugged Contents

2.1 Topic selection of digital contents
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Table 2. Contents of Unplugged CS (Basic-level)

no Lesson CS Area CS Concepts
o Computer .
1 1
Straw Stitching Architecture Binary Code
. Computer .
2 2
Number .of points Architecture Binary Code
3 Transformation to enter Data ASCIl code
computer
4 Paint with numbers Multimedia Image .
representation
5 Narrowing contents Algorithm Sentenge
compression
6 Card Magic Network Error Detection
7 What's wrong? Communication Error correction
code
8 Stand in line Data Structure Bubble sort
9 Robot's Eye Art|.f|C|aI Vision
Intelligence
10 My Robot Friend Programming Code Control
L Computer L
11
Digital clock Architecture Logic CII'.CuIt
12 Twenty Questions Network Information
Theory
13 Match me Computer Vision Patte.r.n
recognition
14 Open your eyes and look Information Search engine
up Retrieval ind_exing
15 Shh! It's a secret Security Public l.<ey
encryption
16 Internet and Web Network Networking
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Table 3. Contents of Unplugged CS (Intermediate—Level)

no Lesson CS Area CS Concepts
1 Battleship play Algorithm Search Algorithm
2 Fat and Slightly Algorithm Sorting Algorithm
3 Clock ticking Algorithm Sorting network
) ) ) Mini Height
4 Muddy city Multimedia inimum Heig
Trees
5 Fruit play Network Deadlock
) Network
6 Heavy brick N wor & Protocol
Communication
7 Treasure Island Compiler Automata
) P i )
8 Marching rogramming Coding
Language
Artificial )
9 Poor Mapmaker “. ‘c1a Graphics Issues
Intelligence
10 Travelers Cities Algorithm Domination Set
11 Road on the ice Algorithm Steiner tree
) Inf tion Hidi
12 Secret Sharing Network ntormation Hiding
Protocol
13 | Peruvian coin flipping Security Encryption protocol
14 Password Security Public Key Encryption
H Interf
15 Chocolate Factory HCI uman n erlace
Design
16 Conversation with Arti.ficial Turing Test
computer Intelligence
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Fig. 1. Instruction Strategies for Unplugged Contents
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3. Development of Unplugged Contents
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Fig. 2. Screen of Developed contents
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Fig. 3. Worksheets of Unplugged contents
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V. Analysis and Results of Study

1. Validity Analysis of Content Design
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Table 4. Experts for Validity Testing

Major Degree Occupation N

Computer Science Ph.D Professor
Education Engineering Ph.D Researcher 1
Computer Education Ph.D Professor 4
Software Education Ed.D Teacher, Researcher 4
Total 11
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Table 5. Validity Analysis of Content Design(n=11)

no Item CVI value

1 Compliance as unplugged content 93"

2 Suitability of curriculum composition .89"

3 Easy of Unplugged Development 87"

4 Accuracy of computer science knowledge .84

5 | Suitability of teaching and learning methods 99"

6 Learner—level fitness 92"

7 Content type compliance 97"

8 Suitability of class application .98”

9 Suitability for online education .94”
Average .925

* 1 CVI> .78
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Table 6. Test results of CVI (n=11)
no Basic Lesson e Intermediate Lesson e
value value
1 Straw Stitching .99" Battleship play 94"
2 Number of points .94” Fat and Slightly .89”
g | [Transformationto | g Clock ticking 92"
enter computer
4 Paint with numbers .98” Muddy city .95"
5 Narrowing contents .94 Fruit play .99”
6 Card Magic .98" Heavy brick .96
7 What's wrong? .89” Treasure Island .94
8 Stand in line 97" Marching .89”
9 Robot's Eye .99” Poor Mapmaker .99"
10 My Robot Friend .88” Travelers Cities 917
11 Digital clock .96" Road on the ice .90”
12 Twenty Questions .94” Secret Sharing 92"
13 Match me .91" | Peruvian coin flipping 94"
14 Open your eyes and .89" Password .89"
look up
15 Shh! It's a secret 87" Chocolate Factory .88"
16| Intemet and Web | .gg* | Conversation with - g0
computer
Average .935 .925
* 1 CVI> .78
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V. Conclusions
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