PR CIXE2Ex55| =2
-+ Journal of Digital Contents Society
. Vol. 21, No. 6, pp. 1059-1068, Jun. 2020 M) Check for updates

ot s nefst CIX|Ew it SWE AR Y ol chist 35

A Study of Usability Testing of a Digital Textbook Platform
Considering Students with Disabilities

Ji-Young Son

Professor, Department of Secondary Special Education, Daejeon University, Daejeon 300-716, Korea

O

2 o
& Aol = U ] FREE] Vs oot sl @ AR A oA AAI A 0.8 AR 5 9l AR 7R
£, AAle) DA mAb g dow FElaE A WhE A ste] dojstde ne @ AN E BESE AL
Ao 2 5t) o] & 93 A I AR HrF T Aol S 118 3 T X e w b o] o3k A diel Gt B8 B A}
Al

el

R |

84 b S et 2] 3w 917 Aol 961 ] AF7HE0] 20109 25 oham 4k A}8) 9} et 1o
NG O Frol 28 A BIE AN AL W7 Aok VA D wab o] QTE ] o) 5k g 5 A g Tk A}
84 7h A vl S S EOI 0Lk AR A3} 85 D2 FE 0] 43S e o) d @ AT AN E ErE
so] oSS melste] LE ShYS 9% AL FRFS] A $FE AA S,

[Abstract]

The purpose of this study was to develop a usability testing tool that could systematically evaluate the functions of the digital
textbook platform in consideration of students with disabilities. In addition, the purpose was to implement a heuristic evaluation
of current digital textbooks and to identify improvement points in consideration of students with disabilities. As a research method,
a usability testing tool was developed through an analysis of previous research on digital textbook usability evaluation tools and
digital textbooks considering students with disabilities. Then, six experts with relevant research experience conducted a heuristic
usability evaluation on digital textbooks in social studies and science courses in the fourth grade of the elementary school in 2019.
As a result, the usability testing results for the interface and interaction of digital textbooks were relatively high, but the user
support and learning support showed low results. Based on the results, the improvement direction of the digital textbook platform

for all students was suggested considering the students with disabilities.
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Table 1. Main menu and functions of digital textbooks

%aotfy_ r'\]/' aamn: Functions
Table of Checking and moving content
contents
My library V.ievvi‘ng memos, Iinkeq materials,
highlights, and bookmark lists
ﬁw?gz]t Zooming in/out the pages
P.e.n Writing with a pen and drawing a picture
writing
Viewer Search Searching text, g—learning site,
knowledge encyclopedia
Community  Moving to the learning community
Print Printing main text
Help Help for Viewer
One.or Viewing the screen in one or two sides
two sides
Page Going straight through the page preview
move screen
Bookmark Bookmark function for important pages
Highlight ~ Marking with highlighter in the text
Memo Writing a note in the text
Record Inserting recordings into the text
‘ Data Link Linking filies sltored on devices or related
Main Internet sites in the text
text Copy Copying specified text content
Edunet and ) )
T—Clear Searching for terms or concepts in
Search Edunet and T-Clear
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Table 2. Results of previous research analysis on the
usability testing items of digital textbooks

Cate— : Kim &
Jory Lim et al[3] Lee[20] Cha et al[21]
) - Usability
User expectations - Efficiency = .
- Ease of - Consistency _Egﬁ((:)ttl\i/grr:ess
operation - In-page and
- Ease of mobility Aesthetic
interface - Page layout  _ Efficiency
Inter— User control
face — Ease of search
- Ease of adding ~ User
?egc:ncijrfleggs controllability - User control
-R g OOk — Visibility — Readability
eorganization — Readability
of learning
content and
process
Learning/teaching L(?ggggnrg
Support — Use of
— Customized multimedia
classes by ) ) — Cognitive
learner level —Functionality load
— Student records ~Organization
and ‘
— Teaching
management f
Learn— _ - and learning
ng Learning control tools
support  |nteraction

— Support for
group activities

User support and Learners with

universal _ special
accessibility r%fll;ers of needs

— Class support - Visual
for various impairment
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— Hearing
impairment

— Physical
disability

learner
characteristics

Compatibility

— Operation in
various
environments of
personal
computers

Durability

— Function
maintenance
and repair

— Program
reaction and
transmission
speed

— Access control
and security
functions

System

— Security
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Table 3. Characteristics of usability testing participants

Affiliation Career  Final

No. gender age /Position (year) education Major
Special school Special

1 female 29 Teacher 5  Bachelor education

2 male 44 Special school 13 Master Special
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Table 4. Results of previous research analysis on usability
testing items in the study

Limet Kim& Chaet NISE KERIS

Domains Testing items al[3] Lee[20] al[21] [11] [22]
Ease of o o o
understanding
Convenience of
(0] 0
placement
] Ease of use 0 0 o o o
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Interface -
Consistency of
placement ° 0 0 0
Convenience of
o (0)
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Control of
2. information 0 0 0 o o
User presentation
control Control of
. o o
interfaces
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Data sharing o o
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Learning o o
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Table 5. Digital textbook usability testing tool considering
students with disabilities
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Domains/Items Questions materials such as video, audio, and

1. Is it easy to understand the function by prggen animation? . .
looking at the icons used in the menu at the Ztation 3. Can you easily control the speed of video,
bottom? voice, and animation?

2. Is it easy to understand what the function 1. Is it easy to enlarge and reduce the learning

Ease of was by looking at the menu(highlight, screen?
under memo, recording, copy, etc.) used in the Control 2. Is it easy to change the settings of the
—standing  text ? of learmning screen to one-sided and

3. Is it easy to understand what the function interfaces  two—sided?
looked like by looking at the shortcut 3. Can you adjust the interface to show only the
icons(menu icon shortcut, page history) on desired interface?
the screen? 1. Are specific feedback provided on correct

1. Is the function on the lower menu placed in answers during student evaluation
a convenient location? Feedback activities?

) Is the menu used in the text(highlight, 2. Do you provide specific feedback on
_Cecr):;\éeg'f memo, recording, copy, etc.) placed in a incorrect answers during student evaluation
placement convenient location? 3 activities?

3. Is the shortcut icons(menu icon shortcut, ” 1. Is it possible to upload and share each
page history) on the screen placed in a Interaction Data other's data through the community in the
convenient location? sharing learning process?

1. Is it easy to write a pen in the menu? 1. Is teacher interaction effectively provided

2. Is it easy to highlight while learning? Teacher/ 0 ah the community?

3. Is it easy to take notes while leamning? students ., | eraction with peers effectively provided

4. |s it easy to record while learning? Interaction through the community?

5. Is it easy to use copying while learning? 1. Is it suggested to divide the main learning

6. Is it easy to connect internet sites and saved content into several levels(intensity level,
files through the data link function while easy level, etc.) so that the difficulty can be

Ease of learning? adjusted according to the level of the
use 7. Is it easy to check the notes, highlights, data learner?
links, bookmarks? 2. Is it presented in several levels(intensity
8. Is it easy to use the search function to make Level- level, easy level, etc.) so that all students
Inte1rface the desired search within the text? . S?J?)speoc:t can participate in learner activities?

9. Is it easy to print what you needed while 3. Is it provided by the different levels of hints
learning? that can lead to answers in evaluation

10. Is it easy to use the shortcut icons on the 4 activities?
screen(menu icon shortcut, page history)? Learning 4. s the glossary provided in detail using

1. Is it easy to remember how to use the menu support photos and pictures to help understanding
icons after using it for the first time? the learning content?

2. Is it easy to remember how to use after using Support 1. Are there learning activities that can be

Ease of the menu used in the text(highlight, memo, for self— practiced repeatedly for home or
memory recording, copy, etc.) for the first time? study supplementary learning?

3. Is it easy to remember how to use the 1. Is it providing to check learning records such
shortcut icons(menu icon shortcut, page Learning as progress and grades through the
history) on the screen?? record learning community?

Consist 1. Are menus and icons consistently placed on a.nd. 2. Is it providing support for students to

—ency of the screen? ‘ monitoring  self-check and self-reflect in the learning

placement 2. Is thg screen structure consistent for each process through the learning community?
learning screen? 1. Is it providing alt—text of specific information

1. Is it easy to move pages in the learning about the content that contains the visual

Conveni progess’? . information consisting of a non—text
- 2. Is it easy to navigate through the page . image?

ence of = vigation and shortcut menus? Atternative 5 o idi
movement . . Is it providing the screen commentary of the

3. Is it easy to navigate through the table of leaming visual information presented in the video
contents in the menu? methods material?

1. Is it providing alt—text when the icons consist 3. Can all functions of a digital textbook be
of image files? used equally with a keyboard without a

2. Are there shortcut keys that make it easy to 5. User mouse?

Access  move the screen using only the keyboard? custom 1. Does the help menu help you understand the
—ibility 3. Is the screen clear even if the learning screen —ized features of a digital textbook?
is enlarged significantly”? supports 2. If the understanding of the overall structure

4. Can menus or icons be clearly identified Guidance  and the icon of the screen for digital

without color? and help  textbooks, is it providing a description of

2. Control 1. Is voice support (narration) provided for all the layout and the relative position of the

User of learning content? entire screen of the display component as
control informati 2. Are subtitles provided for audiovisual voice or text?

1065 http://www.dcs.or.kr
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Table 6. Digital textbook usability testing results
considering students with disabilities

Usability level
Area ltems Questions Question  Item
average average
Ease of Menu icons 4.0
under  Menu used in the text 4.3 3.3
—standing - Shortcut icons 1.7
Conveni Location of menu 4.3
—€Nnce€ | ocation of Menu in the text 4.7 38
of place ) ) '
—ment Location of shortcut icons 2.3
Writing a pen 4.0
Highlighting 5.0
Taking notes 4.3
Recording 3.7
Ease of Copying 4.7
use  Data link function 4.0 3.9
Checking data 3.3
Searching 4.0
Printing 4.3
1. Shortcut function 2.0
Interface E ; Menu icons 3.7
ase o Menu used in the text 4.7 3.3
memory i
Shortcut icons 1.7
Consist Placement of menus and 40
—ency of icons )
3.8
place
—ment Screen structure 3.7
Moving pages 4.3
Conven ——
) Page navigation and
—ience 3.7
shortcut menus 3.8
of move -
—ment Table of contents in the 33
menu ’
Alt—text of image files 1.2
Access Shortcut keys 2.7 31
—ibility  Screen clarity 4.3 '
|dentifying without color 4.2
Area average 3.6
Control  Voice support (narration) 1.3
of infor
—mation Subtitles for multimedia 3.8 22
presen
_tation Control of the speed 1.8
2. Enlarge and reduce the 47
User Control learning screen ’
control of inter Screen to one—sided and 47 4.0
—faces two-—sided ’
Adjusting the interface 2.7
Area average 3.1

http://dx.doi.org/10.9728/dcs.2020.21.6.1059
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Specific feedback provided

Feed oOn correct answers 38 37
back  Specific feedback on 35 '
incorrect answers )
3. Data
Interac . Sharing each other's data 3.7 3.7
—tion sharing
Teacher Teacher interaction 3.7
students 3.5
i/nteraction Peers interaction 3.3
Area average 3.6
Different levels of learning 10
contents '
Level-
Different levels of learner
stL)Jaseodrt activities 1.7 2.0
PP Different levels of hints 1.8
4 Glossary using pictures 3.3
" Support
Learning ) .
support for self Practice activity 2.8 2.8
—study
Learning Checking learning records 30
record and test results ’ 55
and  Self-check and reflection 50 ’
monitaring support :
Area average 2.4
Alt—text explanation of 10
__anon-text image )
Altemative
. Screen commentary of 1.2
5. User leaming - iyo oo cterial 1.0
custo Mmethods -
. Equal use with keyboard 1.7
—mized
SUPPOMS Guidance Effectiveness of help menu 3.0
2.1
and help voice guidance for screen 1.2
Area average 1.7
Total average 3.2
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