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Abstract

Visually impaired students have been excluded from SW education due to the lack of SW teaching aids and
teaching methods. However, considering that the majority of future jobs in society require computational thinking skills,
programming education for visually impaired students is essential. In this study, we developed a double feedback-based
braille coding education device for coding education for visually impaired students. In addition, an educational program
using this teaching device was developed and secondly verified through a Delphi survey of experts. The fourth session
of the final coding education program derived from this consisted of activities such as understanding coding and
algorithms, practicing how to use Braille coding blocks, and coding using sequential and repetitive structures. We hope
that this study will serve as a cornerstone for inclusive and equitable quality SW education for all and suggest that
practical coding education methods for visually impaired students be actively researched and applied.
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Fig. 1. Double feedback-based coding device
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Table 1. Experts group for delphi research
No. Affiliation Degree Major Career
20
Doctor 10
Computer 10
education 10
9
Elementary 8
school Master 19
teacher Al 9
education 7
7
Special 17
Bachelor | education 15
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Table 2. Delphi survey questions

Area Contents
. 1-1 Goals and objectives
Validit
y 1-2 Educational content
2-1 Content system
Aoproprialeness 2-2 Teaching method
pRrop 2-3 SW competency development
2-4 Reach achievement standards
Explanatory |, . y
oower 3-1 Understanding the composition system
Usefulness  |4-1 SW education utilization
Universality  [5-1 SW education application
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Table 3. Formula to calculate CVR

N — —

e

CR= =3

2
N, : the number of experts responding ‘appropriate’

e

and ‘very appropriate’

N : the total number of experts
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Table 4. Program achievement standards

No.

Contents

Explore examples of solving problems in daily life
using computers and express algorithms for
solving problems in daily life in various ways.

[05-01]

Experience how to command a computer and
write a program to solve a given problem.

Collaborate to create programs that solve
real-life problems and share the results with
others.
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Table 5. Main activities of the draft program

No.

Main activity

-Express the algorithm in spoken language and

1 examine Braille coding blocks

-Mission to arrange moving blocks and sound
blocks sequentially

3 |*Find the way using repeated blocks
4 |-Drawing with moving blocks and repeating blocks
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Table 6. Results of the 1st delphi survey

Standard
deviation
0.41 1
051 1
0.72
09
0.52 1
0.70

No. Mean

48
46
433
43
453
427

Area

1 Validity

2 | Appropriateness

Explanatory
power

4 Usefulness

5 Universality

427
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Table 7. Main activities of the revised program

No. Main activity

-Express the algorithm in spoken language and body
1 |-Examine the braille coding blocks and practice
inserting them into the reader

-Mission to arrange moving blocks and sound
blocks sequentially

-Practice using repetitive blocks

‘Find the way using repeated blocks

-Build your own robot car

4 |-Create a robot car story and introduce it through
coding
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Table 8. Results of the 2nd delphi survey

No. Area Mean Stapdgrd CVR
deviation

11 48 0.56 0.87
2| 48 0.56 0.87

11 487 0.52 0.87
2-2| 473 0.59 0.87
2-3] 48 0.56 0.87

24| 48 | 056 | 087
Exolanatoy |5 4| 45 | 04 1
power

4 Usefulness | 4-1| 4.93 0.26 1
5 Universality |5-1| 4.93 0.26 1

1 Validity

2 | Appropriateness
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Table 9. 1st session of final program

Step Activity

‘Listen to the video and talk about the
Introduction agorithm

‘Directly explain the algorithm when brushing

teeth

-Acting like a robot following commands read
by the teacher

‘Become a programmer and give commands
to your friends

Development|-Learn about the types of braille coding blocks
-Braille coding block matching game

-Practice inserting braille blocks into a reader
-Creating an algorithm with Braille coding
blocks

-Organizing braille coding blocks by type

Summary
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Table 10. 2nd session of final program

Step Activity

Introduction | - Talk about robots

-Solve sequential coding missions with braille
coding blocks

-Create sequential coding missions with
braille coding blocks

‘Command the robot to move objects using
braille coding blocks

-Create your own situation and code to
move objects

‘Imagine robots helping people

Development

Summary

1. 3AHA| 2 =233
Table 11. 3rd session of final program

Step Activity

Introduction |- Talk about parcel sorting robots

-Practice using repetition blocks

-Think about the need for repeat blocks
-Check the starting and ending points on the
map and design an algorithm to solve the
problem

-Coding a delivery robot using repeat blocks
‘Present the benefits of using repeat blocks

Development

Summary

E 12 4XHA| 2E =23
Table 12. 4th session of final program

Step Activity

Introduction | -Imagine the robot car you want to make

‘Come up with your own robot car concept
-Decorating a robot car using clay and Legos
-Listen to the teacher’s robot car story
-Create your own robot car story using
Development sound, movement, and repeat blocks
‘Introducing your own robot car to your
partner

-Execute coding while telling the story of
your robot car to your friends

Summary |-Talk about what you've learned so far
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J% 6. 2K &=AF ZE OfA|
Fig. 6. Sequence coding example for the 2nd session

O 7. 3XHA| = FE ofA|
Fig. 7. Repetition coding example for the 3rd session

J7 8 4Rl ZE OfA|
Fig. 8. Coding example for the 4th session
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