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Analysis of Domestic Research Trends and Tools of Digital
Alternative Learning Materials for Digital Tactile Graphic
Production of Blind Students
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[ Abstract ]

This study aims to derive implications for the development of digital tactile graphics by analyzing research trends and product
trends of visually impaired students through Naver’s academic information over the past 10 years. Research on ‘digital data’ and
‘digital tactile graphics’ was mainly conducted, and the ‘in-depth analysis” method was used a lot. In the research content, ‘research
trend analysis’ was high, and ‘research purpose’ was most often performed, and empirical research was insufficient. Domestic tactile
graphic products need to be improved because they have fewer expression cells than overseas, and production guides need to be
produced through empirical research in the future.
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Table 1. Digital alternative learning tools
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Main Components

Content

Text—to—Speech Conversion (TTS)

Convert digital text to speech to enable auditory learning
ex) Screen Reader Software (JAWS,NVDA), Hansone

Digital Tactile Graphics

Transforming visual information into tactile sensations using 3D printing or special displays
ex) TacPic System_Automatically generate tactile materials from images using Al and cloud computing

Audiobooks and Alternative File Formats

Provides textbooks and reading materials by converting them into audio files

Digital documents are displayed in a format that is compatible with Braille displays

Online learing platforms and applications provide interactive learning experiences where

Interactive learning tools

students engage directly and receive feedback

ex) Khan Academy_ Provides various accessibility features

2. o7
Table 2. Rresearch method

Procedure

Key points

Digital alternative learning materials

Theoretical Study

Digital Alternative Learning Materials for Blind Students

Search for papers using keywords in Digital alternative learning materials and visually impaired children

Collection of Research

Naver academic information as keywords.

Collecting digital alternative materials and blind children, digital alternative learning materials and blind children through

Classification of papers related with Digital alternative leaming materials

Classification of Research Papers

Collection of research contents by classifying them into method, subject, content, purpose, keyword and limitation
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Fig. 1. Braille graphic display.
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Table 3. Trends in prior research on digital alternative learning materials

No Year Title Journal Authors
An Analysis of Trends on the Digital Accessible Materials for Students with The Korean Journal of Visual :
01 2014 ) . Kim, Young-Il
Visual Impairments Impairment
0 2015 A Study on Teachers' Use of the School Library and School Library—Assisted Korea Association for Education & Jeona. Eun—Hee
Instruction at School for the Visually Impaired Rehabilitation of the Visually Impaired 9.
03 2015 A Study on the Support System of Alternative Materials for College Students with Korean Biblia Society for Library and Suh, Hye—Ran &
Visual Impairment Information Science Kang, Eun—Yeong
Legal Framework for the Timely Access to the Instructional Materials for the Visually i . B
04 2016 Impaired — Is the U.S. IDEA Act an Appropriate Model for Korea? Yonsei University Institute of Law Lee ll=Ho
05 2016 A Study on the Operation Condition and Students' Perception of Libraries in the Korea Association for Education & Yeom Ji Ae &
Schools for the Visual Impairments Rehabilitation of the Visually Impaired Kim Dong Bok
06 2017 Analysis of the item characteristics of the domestic evaluation on the test Korea Association for Education & Lee Jae—Ho
accommodation used as the instructional adaptations Rehabilitation of the Visually Impaired
o7 2017 The Consequential Validity of alterative items for Students with Visual Impairments ~ Korea Association for Education & Lee Min Jin &
on the Nationwide Academic Achievement Evaluation Rehabilitation of the Visually Impaired Kim Young-II
Effects of Vocal Rate and Pitch on Perception of Personality Traits : Effects c->f vocal Rate af’d Pltc.h en Jung T?e_.Yun &
08 2018 With the Normallv Siahted and the Blind Perception of Personality Traits With Seo Yei-Ji &
Y59 the Normally Sighted and the Blind Hu Sung-Ho
A QualltaFlve Inquiry on szallt.les and Support Needs regardlng Use of Slmpllﬁefi Korean Journal of Physical, Multiple Whang, Jurng—Hyun
09 2019  Manual Sign for Communication of Students with Visual Impairments and Multiple & Health Disabiliies & Joo, Hye—Sun &
Disabilities based on Experiences and Perceptions of Parents and Teachers Park, Eun—Hye
An Exploration on the Production and Utilization Methods of Digital—Based S Kang, Seong—-Goo &
10 2020 Accessible Educational Materials(AEM) : Focusing on AEM Center in the U.S. Joural of Intellectual Disabilties Kang, Jong—Gu
The Situation and Needs on Educational Supports of Students with Low Vision in the  The Korean Journal of Lee, Tae—Hoon &
1" 2021 . . )
Field of Education Visual Impairment Hong, Jae—Young
12 2001 Building Meth(?d of Supply System for Securing Textbook Information Accessibility Journal of intellectual Disabilities Kang, Seong—Goo &
for Students with Special Needs Kang, Jong—-Gu
Research Trends in Smart Learning for the Students with Developmental Disabilities: Han, Soon-Yeong &
13 2021 Focusing on Smart Learning T egs and Diaital Literacy Skills P " Journal of Intellectual Disabilities Kim, Woo—Ri &
9 9 yp 9 Y You, Yong—Seok
A Study on Improvement Plans for Library Policy to Strengthen the Reading Ability Korean Biblia Society for Library and _
" 2022 of Children and Young Adults with Disabilities Information Science Lee, Jung=Yeoun
15 2003 A Study on the Development of Design Instruction Models with a Digital Magazine ~ Journal of the Korea Society OF Lee, Ha-Na &
Platform —Focusing on Moazine Services— Design Culture Kim, Min—Jung
16 2003 Appllcat|ons. and Cc.xllaboratlve Moc.iels of 3D Printing Technology for Students with Journalllt?f Spegal Education & Park, Jin—Seok
Visual Impairments: A Case Analysis Rehabilition Science
17 2023 Development of Digital Math Tactile Graphics for Students with Visual Impairments Journal of Digital Contents Society Park, Jin—Seok
18 2003 Standards—!aased Preparatpn for Te'achmg St.uden‘rs W|th‘\ﬁsual !mpalrments. Korean Journal of Special Education Park, Jin—Seok
An Exploration of Pre—service Special Education Teachers™ Experiences
The Korean Journal of Visual Park, Jin—Seok &
19 2023  Digital Tactile Graphic Interface: What Do We Need to Consider? X Kim, Dong—Bok &
Impairment
Hong, Sung-Gye
2 2004 Development of Tactile—based Data Visualization Charts for Individuals with Visual Journal of the Korean Society of Park, Jin—Seok &
Impairments Design Culture Lee, Young Sun
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Table 4. The trend of subject research Table 6. Research trends by method
Digital - - No Empirical Method In—Depth Analysis
Tactile I?|g|tal Dlgltz,il Related N % & Method N %
. Literacy Material )
Graphics Topics On-Site Participation Literature Analysis
2014 1 1 5.0 2014 1 1 5.0
2015 1 1 2 10 2015 1 1 2 10
2016 2 2 10 2016 1 1 2 10
2017 2 2 10 2017 2 2 10
2018 1 1 5.0 2018 1 1 5.0
2019 1 1 50 2019 1 1 5.0
2020 1 1 5.0 2020 1 1 5.0
2021 1 2 3 15 2021 1 2 3 s
2022 1 1 5.0
2022 1 1 5.0
2023 3 2 5 25
2023 3 1 1 5 25
2024 1 1 5.0
2024 1 1 5.0
N=20
N=20
2) G el SHEA Aol B PANEAR A7 3T AL AN G2
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Table 5. Ratio of research by Method
N %
Empirical Method On-Site Participation 9 45 FGl, visit, survey, effectiveness verification, etc.
In-Depth Analysis Method Literature Analysis 1 55 Papers, reports, data, etc.
N=20
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Table 7. Ratio of research by contents

Contents N %
Leaming Participate in the Program 3 15
Experience Sensory Media 4 20
Lliteracy 1 5.0
Methods and Sensory Media 1 5.0
Processes
Model Development 1 5.0
Needs Analysis 2 10
Research and ) .
Trends policy Analysis 3 15
Research Trend Analysis 5 25
Sum 20 100
N=20
8. o4sadlg
Table 8. Ratio of research by purpose
Contents N %
Leamning Data Provided 3 15
Experience Sensory Efficiency 1 5.0
Methods and Draw Implications 3 15
Processes Model Development and Proposal 2 10
Identify Problems and Suggest 7 35
Researchand  |mprovements
Trends
Trend Analysis 4 20
Sum 20 100
N=20
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Table 9. Domestic and international Braille graphic display tools
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Manufacturer/Product Product Image Note
VFO(North America) / - The worlq s No. 1 share of a55|st|ve.eng|neenng devices with visual impairments
. - 2000 tactile pixels (field 50 by 40 pixels)
Braille PAD . . . "
- Allows you to view the image in both outlines and natural form
- Independently refreshable pins in a 60x40 array
Orbit (North America) / — Access to any form of Graphical information
Graphti — A touch interface to enable the user to “draw” on the display
— HDMI input to connect to any computer or mobile device
Metec(Europe)/ - Composes of a 120x69 pin matrix . '
Hyoerbraille = A touch panel measuring 15x30 cm has approximately 720 modules installed
ype - - - Display graphics or tables as well as braille characters
PCT(Korea) / — World's First Blind Tablet Wins Innovation Award at CES 2020
Tactile Pro — Works with Android and converts information from Internet pages into audio, braille, and braille images
— CES 2023 Accessibility Innovation Award
Dot(Korea) / - Tactile display consisting of patented dot cells
Dot PAD - Al Image Analysis Engine Implementing Tactile Graphics
- 273%x288x16 mm
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