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[Abstract]

The purpose of this study is to analyze the accessibility of current metaverse platforms from the perspective of screen reader
users, to provide empirical data and the inferences necessary for improved accessibility of the metaverse environment. To this end,
the two most representative metaverse platforms, ZEPETO and Roblox, were assessed. As a result of the assessment, it was found
that, overall, the current metaverse platforms displayed very low accessibility compliance rate (23.1%). Specifically, for the
metaverse platform interface, among the configuration elements employed in the preparation phase for using metaverse, 18.75%
were ‘perceivable,” 20.3% ‘operable,” 31.4% understandable,” and 21.9% ‘robust.” However, it was practically impossible for the
screen reader users to have access to the actual digital content delivered on the current metaverse platforms. To address this issue,
a systematic approach is required, considering multifaceted aspects, including disability awareness, technical standardization,

compatibility of underlying technologies, and user experience and interaction design.

AO10] : HEMA, F2, 3D7H4BZE A32I2|H, Azl

Keyword : Metaverse, Accessibility, 3D virtual space, Screen reader, Visual impairments

http://dx.doi.org/10.9728/dcs.2023.24.3.473 Received 05 January 2023; Revised 03 February 2023
This is an Open Access article distributed under Accepted 06 February 2023
@ the terms of the Creative Commons Attribution

AL Non-CommercialLicense(http://creativecommons *Corresponding Author: Hyun Wook Ka
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: +82-42-350-7061

original work is properly cited. . .
E-mail: hyun.ka@kaist.ac.kr

Copyright (¢©) 2023 The Digital Contents Society 473 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2023.24.3.473&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C|X ™ 2El X &5 =&X|(J. DCS) Vol. 24, No. 3, pp. 473-488, Mar. 2023

ook

bgoll g9]o] TXE ZHl= 7ol
I hud

Ut} 53] @A AAIE BARSH ®E0lzl A% 3D 7
o FEa Qe we (1] B5Ys) eAle, &
E34¢1, NFT(non-fungible token) 53} 22 Web 3.0 7]|&
I FEEEA QITE] TRk Al EE-g Bl dA7 Al
Hkedet txd Felx S AT = A =G 2], o]
gt sy tAE Zdl= FHS AFs] 2 78 7]
%= ZF FAFAA(XR: extended reality) 7]E=S 73

(VR: virtual reality), S74d4(AR: augmented reality),
E3td 2 (MR: mixed reality) 7S 25 ¥3H31sk=
doz byxg 7715 Sl 7Hd &8 AAlE §3ske] A
A} AR S-S AlEshe HEl 2~ ZEiEe] F8 7]
Hb7]solt). 18]a AMEREe] F7He A E

3
d l
L

U% mlo i
e
L% o
ol
do
1& —_—
o do
> 2%

A]”Q'E]—‘ E]'oki 5]']:011019} —‘*Q‘ Z=0 S=
71 Wl xS = Qlvk a9 o] A TEs
Sl TEEE AREA AR Wi A el ASst
of dstar vt AEF Y A= gL v 4
Aol AEH7E= A, obA d V]I 73] =
o] Yrop = AIZF Auel thet E]ithe =07 f1%k
A AFomrt GgH a1 gl Aot ukehA] e~
FAL TFR A, A o= el HAE HoF AT
off Hoh= AFE, 53] A12H4 A 583 8ol ofeizol
U= AlZRIEA A 2 o] E = Sl

Feligle] txE FHl= A el ARk =2 d=

< (World Wide Web)2] A|A} Tim Berners—Lee

s “Aofell Froff glo] BE Algtee] &4 BRE ¥
& o gl 7P ot Ao o)gf W3C (World Wide
Web Consortium)2] Web Accessibility Initiative (WAI)

=2 W E o] gri[4]. W3C+ 1999 5¢ 1 2dl= H
<4 AR (WCAG) 1.0[5]& wEsislon, 20084 12¢
WCAG 1.0 Rgsle] WCAG 2.0[6]= #3xslqid. 7174
g 3 dPs ey, WCAG 1.0 HTMLE CSS &
W3ColA A7 ) 5 71l F3hsto] A1 28-S A
SHAWE WCAG 2.0 HTML, CSS <ol Flash, PDF,
Shockwave =3 78 dg] AFR-H I Q= B EF 7]|sE%

> g
oI

rUE

Eshel TS e 714 B8-S wefeka glehT]. Foli
ok WCAG 209041 9 Zze) 4aye ugsh] A

HHol| sl 212]e] golA, o] golA, olsfe] golA,
T3 Ao AT 47k R} 1270 AN HEGE
S AABITE o] ‘BRE FHl == Az} . 7§71 So] z}oH &
ol Aglo] LA 21

/K
1
el 5 A 28 5

http://dx.doi.org/10.9728/dcs.2023.24.3.473

20184 6¢¥ Wslel= V& IS HFH o= Nidsl] ¢
3] WCAG 2.0 Eﬂo}o# Z 1709 AR HEIED o)&
of gk Frolitg sy Qe 24709] JEVIEe R T
¥l WCAG 2.1[8] A& BH3Lh o8 Fa 7|&
WCAG 2.0014 3314 Zd B4 739 ZP°H7} NE
AREAFe] 2 7Hﬁ6}ﬂ, W3l 7]EAME side] Bk
ol#f gt ®isl= “gofiel

—'F A ]MEH ] i‘ﬂt?r% HIERE A Fa5E5S

2
o5
E-l

AR om A7|How g 9 Alo|ES| o
st A AEE ZAREA S 1 ARE FaEste] el
o] txY Zel= A4 s Ereka gk

Aol Al 7]tk vle} o] ARFA V), 53] 1 A
g 717 UES T 4 7]%9] vleky o) ue} oA d 2
Bl 32 7129 15 do] AAXR) 7S €83 3D
7PdERreNM o] ARE-EYE vtje] B o wheA| JKa)
I Qlek ool whet W3CellA= XR EHdellA] olE 711 ARE-
A7F AHe = Qle A EAIE AR ES st
2020 29 HEA HIA AR S7ARE Z2QKXR
Accessibility User Requirements Working Draft)[10]S
whstal A|&A o8 AR W ATt 2EH g S
F #AE WAL ek W3Ce] EaA A ARSAL
SRR wEPH 20} -2 sk tiAY SRl 2
PIE Slsl A ene] on] Feht ARgAE A9
(immersive semantics and customization)’, ‘54 XAt
T o]&EEA] &= AR&(motion agnostic interactions)’,
‘7)13}% #1743 Al-g-(immersive personalization)’, ‘&2
2 7 AR} A 9(interaction and target customization)’,
‘SAwE ALg A (voice commands)’, ‘AP 2 Ff HlE
A4 (color changes and magnification context and
resetting)’, ‘B4 ¥ 4 (critical messaging and alerts)’,
‘A=A AEHo)]22 2 AT 2E{(Gestural interfaces and
interactions)’, ‘A1ZFAIgF A4 (immersive time limits)’,
‘Z A3} wkek A4 A (reset focus and orientation)’ %ol T3l
_,—L-qusy AL sk 9

A H o
¥4 =8 F 6]—Uri M1crosoft Research«] ATAES
‘SeeingVR'olg} 83k H4d S WRIES Atelar Al
SItH11]. SeeingVRE W2 3DAY /I =<l
Unity®E A5t &= Q=4 38 El(Magnification),
ub7)¢} tiH] 24(Brightness and Contrast), 23] 3fo]z}to]
E(Highlight), #3428 A(Recoloring), Bl~EL 24|
o] o3t 54 A™(Text to Speech) & & 147H4] 24 g
A WSS Alotslar Q) 3FAEF SeeingVRE FEA|EH 9]
AE AAEH ARl AE o= A% §-83 ¢ ot T
A9 Zel= &-8of o] 2~ H(screen reader)ol] A3

\__1__1:1




A3 22| H(Screen Reader) AFEXAT £HH Ol A 2| | EFH A

o= oEahs AW A7) AR T A9 i
#) afar gk

oIR8 B

3

=
a3y AREAL ﬂ%ﬂ HERH 2~
T AP ARSI ol 9= AT Rle i AF%XM
dEpH 2~ A AR 5 A=

olE Ediz wetH 2 ] HIAdS
ASH 712 Aok A AlRbstarat gt

. g 4y
2-1 24 That

QL AFgAE ZolA] gt BAFS @A) Aot A
AT R0k SHOR Yl G15). o % ol
of SHEAQ vEh 2 FRFEE ARt B3] S, o
W o wq% 9ol et A AL el

FE AEZ 9y de¥a 9= MAUMonthly Active
Users)[16]1& 7122 AY Fof vepH 2~ SHAEZAAM=

Roblox(2021 7% 202,000,000 MAU)[17]E, 28U E

97 Hof wEl A~ ZEo|A= ZEPETO(2021d 7|5

20,000,000 MAU)[18]15 ¥4 tiao g MAgaigin). 54

o ARgE ZUE vjHAE ZHZF Roblox 2.547.548%}

ZEPETO 3.16.1.00 ¢o]glom 7|2 dolZ slto]z Hels)
A8k

~

2-2 HIEHHA

=Yz

=]

B4 o A9e e F9E) a4y

1=}
Run

o

.

O:

A 7152 W3Ce] ¢ Sdl= A4 X (ver. 2.1)3 W3C
9] A WA AFEAF A ver. 2021.08.25)S 7]

Nhom R elre] BAo] Rtk Mo AR FEES A
Majo] A PASIGHE 1 3. T BA BFelN 33
FE5e, bz 3D ) 5L o % $9E slow

RN Q2 A8 27T FEE 24 JlE
o] g%}s}gﬁ = 27 zﬂ—E( A Fell = A X];d ZOSL%,
xg A]»%;(} QIR 7)o 2 AR BA
A AAHoR ME AAE Hgate] ¥4

= T170 ]"—4

475

=AE

2-3 24 114 9 2 il

1) ¥4 34

A 7120l whEl 24 o SRl oIk Had Hrt
Al, Bukd 7]7] FEoll A AAF R AMgEe] 7MY =2
[19] Applerld] 10S€ ~3H# Y VoiceOver(iOS ver.

15.6.D)% 71+ 47 W74 glo] oke](iPhone)12 7171114
ARg-Sith, 1ot el FrhE 918, ~a Ay ARSI} 84
Fonw AW FWUS mua M Asic. =
VoiceOver7} 2Hs31A] @+ “d8tol| A= VoiceOverE FHA|
Z53lu A2 2 8slic}. ZEPETO= ZEPETO #A
& 2urd °H gAo)AE 7o R A8 &It H-E
utd o ZejAlold flol § 7o) AR B % Algshs
Roblox®] 74-¢- VoiceOver& AHg-5t] Roblox #-§ Xutd
o ZeAle]d3} Apple Safari(ver. 15)el4] 2utd §1 Afo]
EZ, Windows @AAlA AEah= PC 2~z Hd
NVDA(NonVisual Desktop Access ver. 2022.3.1.)5 A}
£35}o] Google Chrome(ver. 108.0.5359.125) PC € A}o]
EoA F71 F4& 1g3glnt o]¢} A e A 39
S s3late] Bt A Ao 7hsst e skl
TAARD A e T4 g o R AAE 7 &
AREEE o] HdYPFom o]FolA=
(workflow)9} ZF @Aloll A o] Foix]= Y ¥4 B2 (task)
o 7|Rkete] EEH Q). HlAade & 20 A 7 E%
o] 8 ?L“ Q4E ¥l aEEse T8 7 &
el e 7}°]C” 20, 211& sl
?ﬂ?{]o] 213 ARgshH a3k A FUHH o Beat
tHd 1 3.

i

B

[e)
T_'_‘ =

==

2 AAERS

PR

=

4

m&
ol
38

>

Step 1: Access initial
screen

I

[ Step 2: Navigate home screen

I

[ Step 3: Making avatar 1

\\\\\

[ ZEPETO | | Roblox |

Step 4: World selectlon Step 4:Game selection

S

and Ioadlng and loading
]
Step 5: Nawgatlng the Step 5: Experiencing the
world game
. I
Step 6: Exmng the Step 6: Exiting the
world game

38 1. ZEPETO, Roblox HIEZEZF
Fig. 1. ZEPETO, Roblox Workflow

http://www.dcs.or.kr



C|X ™ 2El X &5 =&X|(J. DCS) Vol. 24, No. 3, pp. 473-488, Mar. 2023

E . A7 M JFE
Table 1. Analysis Criteria of the study

Principles

Accessibility Guideline

Success Criteria

Explanation

Perceivable

1.1 Text Alternatives

1.1.1 Non-text Content

All non—text content has a text alternative
that serves the equivalent purpose.

1.2 Captioning,
Subtitling and Text:
Support and
customization (*)

1.2.1 Multimedia content

Captioning and subtitling of multimedia
content is provided within the limit of not
interrupting the content.

1.3 Adaptable

1.3.1 Info and Relationships

Information, structure, and relationships
conveyed through presentation can be
programmatically determined or are available
in text.

1.3.2 Meaningful Sequence

When the sequence in which context is
presented affects its meaning, a correct
reading sequence can be programmatically
determined.

1.83.3 Sensory Characteristics

Instructions provided for understanding and
operating content do not rely solely on
sensory characteristics of components such
as shape, color, size, visual location,
orientation, or sound.

1.3.4 Identify Input Purpose

The purpose of each input field collecting
information about the user can be
programmatically determined.

Operable

2.1 Navigable

2.1.1 Page Titled

Web pages have titles that describe the topic
Or_purpose.

2.1.2 Link Purpose (In
Context)

The purpose of each link can be determined
from the link text alone or from the link text
together with its programmatically determined
link context.

2.1.3 Multiple Ways

More than one way is available to locate a
web page.

2.1.4 Location

Information about the user’s location within a
set of Web pages is available.

2.2 Gestural
interfaces and
interactions(*)

2.2.1 Touch screen gestures

Support touch screen accessibility gestures.

2.2.2 Selective object
information

Users can make selections about item
descriptions.

2.3 Orientation and
navigation(x)

2.3.1 Orientation /view change

Users can reset and calibrate their
orientation/view in_an independent way.

2.3.2 Landmarks

Clear visual or audio landmarks provided.

Understandable

3.1 Readable

3.1.1 Language of Page

The default human language of each web
page can be programmatically determined.

3.1.2 Unusual Words

A mechanism is available for identifying
specific definitions of words or phrases used
in an unusual way, including idioms and
jargon.

3.1.83 Pronunciation

A mechanism is available for identifying
specific pronunciation of words where
meaning of the word, in context, is
ambiguous without knowing the pronunciation.

3.2 Predictable

When any user interface component receives

3.2.1 On Focus focus. it does not initiate a change of
context.
Changing the setting of any user interface
3.2.2 On Input component does not automatically cause a

change of context.

3.2.3 Consistent Navigation

Navigational mechanisms occur in the same
relative order.

3.2.4 Consistent Identification

Components that have the same functionality
are identified consistently.

3.2.5 Change on Request

Changes of context are initiated only by user
request or a mechanism is available to turn
off such changes.

3.3 Input Assistance

3.3.1 Error Identification

If an input error is detected, the error is
described to the user in text.

3.3.2 Labels or Instructions

Labels or instructions are provided when
content requires user input.

3.4 Critical messaging
and alerts(x)

3.4.1. No moving focus

Critical messages or alerts can be
understood without moving focus.

Robust

4.1 Compatible

4.1.1 Parsing

Content implemented using markup languages
should be accessible with assistive
technology.

4.2 Immersive
semantics and
customization(*)

4.2.1 Assistive Technology

A user of assistive technology can navigate
and interact within an immersive environment.

(x) ltem from the XR Accessibility User Requirements

http://dx.doi.org/10.9728/dcs.2023.24.3.473

476



A3 22| H(Screen Reader) AFEXT ZHH 0| A 2| H| EFH A

E 2. ZEPETO, Roblox £ T4 24
Table 2. Major components of ZEPETO, Roblox

Fundamental
Components Map, Avatar
Space Expression Static object,
ZEPETO Components Dynamic object
. Outfit, Make—up, Hair
Avatar Creation ; .
style, Accessories,
Components Pose
Fundamental
Components Map, Avatar
Roblox . .
. Static object
Game Expression - ’ ’
Dynamic object, NPC,
Components Soores
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Table 3. ZEPETO workflow Step1 [Access initial screen]
analysis result table

Workflow
Step
[Task]

o _
=M Z3jx

Success
Criteria
(#)

Analysis Result

No text—alternative  for
avatar options at the
initial  avatar  selection.
Voice feedback “Button”
given when accessing an
object with a button
property.

No assigned headings in
each content.

Uses different screen Ul
for each sign—-up step.
Avatar options only
expressed visually.

Voice feedback given for
input purposes of
‘Character name’,
‘Birthday’ , etc.

No title in text given on
the top.

Recognize Korean
(Default_Language).

1.3.1

1.3.2

1.3.3

1.3.4

211

3.1.1

Context not changed
after textfield, ‘Complete’
button, etc. gets focus
after tapped once.

Step1:
Access
initial
screen

3.2.1

[Sign-up] Next step of sign-up
proceeded with the ‘Next’
or ‘OK  button after
completing member

information input.

3.2.2

Same functions in button
objects with the same
name.

No voice feedback for
the activation of the
‘Next” button (Change in
state).

‘ID not able to use’ error
message text not
recognized.

Input content informed in
the inside or text on top
of the textfield when
phone number, D,
password, etc. input.
Avatar options
accessible.

3.2.4

3.2.5

3.3.1

3.3.2

411 not

http://www.dcs.or.kr
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Fig. 2. Screenshot of birthday input in ZEPETO sign-up
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Table 4. ZEPETO workflow Step2 [Navigating the home
screen] analysis result table

Workflow
Step
[Task]

Success
Criteria
(#)

Analysis

Result

1.1.1

No text—alternative for
image objects.

Voice feedback “Button”

given when accessing
an object with a button
property.

No assigned name for
menu icons of the
bottom tab bar.

1.3.1

No assigned headings
in each content.

1.3.3

No objects expressed in
sensory characteristics.

Step2:

2.1.1

No title in text given on
the top.

Navigating
the home
screen

2.1.2

Menu for making an
avatar expressed in
“Character”.

[Navigate
various

3.1.1

Recognize Korean
(Default Language).

menus in
the home
screen]

3.2.1

Background and pop-up
not distinguishable
because pop-up
message offered as a
modeless dialog form.

3.2.3

Each option of the
menu has the same
navigation.

3.2.4

Each option of the
menu is arranged in the
same form.

3.2.5

No voice feedback for
the pop—up message.

411

Menus offered in
horizontal list form not
accessible individually.

http://dx.doi.org/10.9728/dcs.2023.24.3.473
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Fig. 4. Screenshot of avatar making in ZEPETO
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Table 5. ZEPETO workflow Step3 [Making avatar] analysis

result table
Workflow | Success
Step Criteria Analysis Result
[Task] (#)
No text—alternative for the
image objects of the
111 current state, components, U
T etc. of the avatar. No
assigned name at avatar
components.
131 No assigned headings in U
each content.
133 Avatar hair color option U
e only expressed visually.
Step3: 51 1 Menu for making an avatar U
Making o expressed in “Character”.
avatar 31 1 Recognize Korean (Default s
[Change Language).
the Avatar components not
compone changed after component
nts of 3.2.1 price(number object) etc. S
the gets focus after tapped
avatar once.
that Avatar menu and
match to 3.2.4 components arranged in S
‘I ottewor! the same form.
a’ world] No voice feedback after
3.2.5 avatar component U
changed.
Avatar component image
object, avatar component
menu, hair color selection
411 palette not accessible. U
T Avatar component not able
to be changed because
avatar component image
object not accessible.
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¥ 6. ZEPETO Y3E2F thi4 [2E M 3 2] 24 Znx
Table 6. ZEPETO workflow Step4 [World selection and
loading] analysis result table

Workflow | Success
Step Criteria
[Task] #)

Analysis Result

No text—alternative  for
world preview image,
video object.

Voice feedback “Button”
given when accessing U
world  type(local/global)
select drop—down object.
No assigned name at
world recommendation
icon, favorite world icon.
No assigned headings in
context.

No objects expressed in 5
sensory characteristics.

Title text ‘€=’ on top of
the world selection S
interface.

Know that it is able to
enter the world through s
the button with text
“Zeo|”.

Able to explore various
worlds in lists or search S
for a world

World loading screen not
recognizable by S
VoiceOver

Recognize Korean
(Default Language).
User—created world
names/world names with
coined word not read
properly.

World not loaded after
world name gets focus S
after tapped once.
All pop—up messages
and Ul components used 5
when selecting/loading
the world are the same.
All types of worlds are
arranged in the same S
form.

No voice feedback for
the change to the world
loading screen. Change
can be indirectly U
understood by a voice
feedback “7t2 st gt
s given in the world
loading screen.

World options offered in
horizontal list form not
accessible individually.

No method to turn off U
the pop-up message
with  VoiceOver when
selecting a world.

1.3.1

1.3.3

211

2.1.2

2.1.3

Step4:
World
selection
and
loading

2.1.4

3.1.1

[Select
‘Lottelworl
a’ world
and load]

3.1.2-3

3.2.1

3.2.3

3.2.4

3.2.5

411
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B 7. ZEPETO I EEF TH5 [2E BAM] M Zntx
Table 7. ZEPETO workflow Step5 [Navigating the world]

analysis result table

¥ 8. ZEPETO ¥IIE=2< thie [2E EZF] &4 Az
Table 8. ZEPETO workflow Step6 [Exiting the world]
analysis result table

Workflow | Success
Step Criteria
[Task] (#)

Analysis Result

No text—alternative given for
3D space and 3D objects.
1.1.1 No name assigned to menu U
icons used for moving in the
world.

No text—alternative given for
1.2.1 interaction with 3D objects, U
movement of avatars, etc.

No assigned headings in

1.3.1 each space within the world.

Not analyzable due to the
activation of Direct Touch.

All 3D objects only
expressed visually.

1.3.2

1.3.3

Step5:
Navigating
the world

2.21-2

2.3.1-2 |Not analyzable due to the
3.1.1-3 |activation of Direct Touch.
[Navigate

Lotteworld" 8.2.1-4
world] Voice feedback “CIO|EHE
E x|, 2EE ALZ50] Of
Mol chal Clo|HME HXE
M st given when
accessing the world screen,
which lets user know that the
user has accessed the
world. No other voice
feedback for other changes
happening.

3.2.5

Pop—up message that
explains about the world
covers the content and gets
focus.

3.4.1

4.1.1  |Not analyzable due to the
4.2 1 activation of Direct Touch.

g 5. ZEPETO ‘ROEZ 2= A7 Al HY A
Fig. 5. Screenshot of screen when entering ‘Lotteworld’
of ZEPETO

ZEPETO YaZ29% &A6 [D= o= F 8ollA
o} 7o) 16.7%(2/12)8) #5485 Bl g Sl E
oJ73] tho]HE 2|9 g3t lste] ~a - Y7} Q14

& 2 gl e A gl B, g Wbl mEe] 9
= TN R Aol el EAste] 211 A%
o] gli= Ho]x)’ Ge S HhHL,
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Workflow | Success
Step Criteria Analysis Result
[Task] (#)
Not analyzable due to
1.1.1 the activation of Direct U
Touch.
131 No assigned headings in U
context.
No objects expressed in
1.3.3 o S
sensory characteristics.
Step6: 2.1.1 Title text “Ml¥" given.
Exiting Not analyzable due to
the world 2.1.2 the activation of Direct U
Touch
[Exiting 51 Only one method of
the 1.3 exiting gi U
. g given.
Lottewor! 1.4
a’ world] i Not analyzable due to
3.1.1 the activation of Direct u
3.2.1 Touch.
305 Nq voice feedback after U
exiting.
411 Not analyzable due to
the activation of Direct
4.2.1 Touch.
sAste R, BE e gEHeR vehhe A
EAEo] AT 54 Al H2ETL Al EA ke AAE
o] WA VAol EAlte] ‘111 BAE ohd ZHE'E W

34| Baledct 1E|a 7 Rzl wEd JRIt A Ao
9l 4] o} VoiceOver® dA] AF&sl= Zel=o] o3t Ax
£ 95 glo], '1.3.1. AR} BA'E RSEA] T 1
9] VoiceOver® A k= AA|Eo] EAISH]
411, 3PS e H ok

T8k ZEPETO vk ofZejAlold f1aZ29-9 A
4L A2l gold 22.7%(5/22), 89 BolA
25.09%(4/16), ©ol3lle] 8ol 45.7%(16/35), 7134
0.00%(0/8)9] F=8-2 ®el, Wt 30.9%(25/81)¢] vi--
A Z3 A F5488 1o

3-2 Roblox2| 24 &4

Robloxi= ZEPETO®F= €2 Al 714 gel9] AL 37
(A8 Tt o ZelAlolA, Trkd §1 Alo]E, PCE ¢ AM
E)S Al#stl. 4 Roblox A-g ErL ofZg]Ao]A
VoiceOverg &3 A& 4= e 2ol A9 gl ‘%’
o & At AEo] AE UA2 [E3H o] 2.1.1 A
o] gl Ho] A -5 Ale)sfaL, A fz}E REUE S

7N

1= Q). AR o2 3ol gl 7

>,
ol
>
o
4
<!
£
[o
ox,
©
Iy
=
tlo
N
ol
=
.
lo
&
g¢ 1
2
}d
<
9
I
@
O
=
I}
=
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2ulY o Zg]FAo)A 9 Z R 0] ATAL £80] Lo Roblox YIZ=29 vl [27]13H A& = E 9ol
6.25%% A|QstaL Q1219] §olAd, olsle] o], HAadel A} o] Bk 9 AR EE 0%9] 482, PCE 4 Aol
A BE 0% 482 Btk EE 69.2%(9/13)2] =485 Btk A4 22, Roblox
44 Robloxd HIA ## w(Accessibility Zupd S Alo|EolM= 9] 715 AREslE A skt

Statement)°l] W= Roblox2] /\]-0] = Aol 717 A}
SAE] HAS B 8l § 2= A #1721
S w2t PA ] vt wlgbA VoiceOverE ARE-&l]
2l 9 Bak-9-A(Apple Safari) ¢, NVDAS AR&-31e] PC
£ ¢ B2}$-A4(Chrome)°l| 4] Robloxoll that 434S #4]
313t} Roblox®] Xl §] Alo]Ee} PCE- 4] Alo]Ee|
sk 913 E29 WA A B4 A ool 2t

E 9. Roblox IE2F 1 [Z7[3tH FE] 24 Z1iE
Table 9. Roblox workflow Step1 [Access initial screen]
analysis result table

Workflow Success
Step Criteria
[Task] (#)

Result

Analysis (1)/(2)x

Alternative Text given
for objects used in
sign—up process.

No assigned
headings in context.

No objects expressed
in sensory
characteristics.

Input purpose for
birthday, name, etc.
given when accessing
textfield.

Title text “7Hlst
EHEAML.” given on
top.

Recognize Korean
(Default Language).

Context not changed
after input textfield
gets focus after
tapped once.

No reviewing process
for input data
entered.

All textfields
recognized same.
Sign—-up complete
after activating “s|
7td” button, without
reviewing process for
input data entered.

Voice feedback for
error message given
if input not
appropriate ID.

Input content
informed in the inside
or text on top of the
textfield when phone
number, ID,
password, etc.

1.1.1 S/S

u/u

S/S

1.3.4 u/s

211 S/8

3.1.1 S/S

Stept:
Access
initial
screen

3.2.1 S/S

3.2.2 u/u

[Sign-up]

3.2.4 S/S

3.2.5 S/S

3.3.1 u/s

3.3.2 u/s
input.

’ All input textfield and
text accessible.

4.1. S/S

Result(1)*
Result(2)*

: Roblox Mobile Website
: Roblox PC Website

481

A5 9.7 Roblox & Enpel ol Fe] Aol o] Agxlo], 9]
o} o] W7t A= A 7IERe] BE &N U=s
Uelstl PCE ] AF]EE F3F Roblox AR SHollA &
y_u}% %} /\].o]Eoﬂ H]gﬂ 1:}51\_ O]:ir‘ﬂ- 7<4:L/H Z;ZI:%_% 14.@
WAL & 501, PC § Alo] Eof A= ofelt] €]
Q5 HAA] e S4 =S vz ATl |
3lA7kdol uE7] Aol AREAPE 1E e W8S geled

T AE Ax) glo] & slHeR niE AT, WHAS A
& JE WAUES AFElor sl 3.2.5. 2740 2%k
M7 wHESHA] ekoit.

Roblox YIZ2$ GA2 [E3pA gAl]d= F 109
Aep o]l muld ] Alo]E9L PC ] A]E BE
90.9%(10/11)9] 58S wglth 2ol 2 PCE U Aol

E mxolA BiE, ojulx) A4 Fo] AEH s )

T A o] A AES VoiceOvere} NVDAE 53 &

=
BRI e =

1 7]
Ql
£ 10. Roblox ¥IAEZF

Table 10. Roblox workflow Step2 [Navigating the home
screen] analysis result table

Ehil2 [E3lH EM] 24 ZatE

Workflow
Step
[Task]

Success
Criteria

*#)

Result

(1/(2)

Analysis

Text—alternative given
for accessible
objects.

No assigned headings
in_context.

1.11 S/S

1.3.1 u/u

No objects expressed
in sensory
characteristics.

1.83.3 S/S

«sn

Title text
on top.

Information about
links given by voice
feedback.

Recognize Korean
(Default Language).

Context not changed
after option gets
focus after tapped
once.

Each option of
menus has the same
navigation.

Each option of
menus is arranged in
the same form.

given

211 S/S

Step2:
Navigating
the home

screen

2.1.2 S/8

3.1.1 S/8

[Navigate
various
menus in
the home
screen]

3.2.1 S/8

3.2.83 S/S

3.2.4 S/S

No unpredictable
pop—up messages or
context change.

All objects
accessible.

3.2.5 S/S

411 S/S
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E 11. Roblox ¥ IE2F A3 [oldiEt Fo|7|] M Zotz
Table 11. Roblox workflow Step3 [Making avatar] analysis
result table
Workflow
Step
[Task]

Success
Criteria

#)

Result

1)/

Analysis

No text—alternative
given for the whole
appearance of the
avatar.

1.1.1 u/u

No assigned headings

1.3 in context.

u/J

Sensory characteristics
such as color, shape,
etc. included in the
name of the avatar
component.

S/S

Step3:
Making
avatar

No title assigned at
the context of
changing avatar
components.

2.1.1 u/u
[Freely
changing
avatar
compone
nts]

Recognize Korean

311 (Default Language).

S/S

Avatar component not
changed after getting
focus after tapped
once.

3.2.1 S/S

Avatar components
arranged in the same
form.

3.2.4 S/S

No voice feedback for
change in avatar
component.

3.2.5 u/u

All avatar components

411 accessible.

S/S
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Fig. 6. Screenshot of focus on image object of facial
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Fig. 7. Screenshot of execution of Roblox Player
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E 12. Roblox {IE2F T4 (Y M 2 29 B Znts
Table 12. Roblox workflow Step4 [Game selection and

loading] analysis result table

Workflow
Step
[Task]

Success
Criteria

#)

Analysis

Result

(1)/(2)

Step4:
Game
selection
and
loading

[Select
‘Lemon
Tycoon’
and load
game]

1.1.1

No text—alternative given
for game explaining
image/video objects.

u/u

1.3.1

No assigned headings in
context.

u/u

1.3.3

No objects expressed in
sensory characteristics.

S/S

211

Title text “S2{E7|” given
on top.

S/S

2.1.2

Voice feedback “Button”
given when accessing the
play button(link).

u/u

2.1.3

Able to explore various
games in lists or search
for a world

S/S

2.1.4

Screen reader not able to
recognize the activation of
roblox program(mobile
application or roblox
player) for loading the
game.

u/u

3.1.1

Recognize Korean (Default
Language).

S/S

3.1.2-8

User—created game
names/game names with
coined word not read
properly.

u/u

3.2.1

Game not loaded after
getting focus atfer tapped
once.

S/8

3.2.3

All game types navigated
to a separate roblox
program(mobile application
or roblox player).

S/S

3.2.4

All game types explained
in the same form.

S/8

3.2.5

No voice feedback given
for the activation of roblox
program(mobile application
or roblox player).

u/u

411

Explanation for all game
types accessible.

S/S

%35, Roblox EHtY € Alo]Ex 912)9] fo]A
19.0%(4/21), 82 8ol 25.0%(4/16), ol3le] &-°]4
34.3%(12/35), A1 37.5%(3/8)8] 58S Hol Hit
28.8%(23/80)¢] 58S HERNU M, Roblox PCE Y
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50.0%(4/8)8] =785 Kol Wit 40.0%(32/80)°] 58
< YeRAch

T

A
A

Ar
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Table 13. Roblox workflow Step5 [Game experience],

step6 [Exiting the game] analysis result table

Workflow Step Séjr(i’t(;?;s Analysls Result
. 1.1.1,1.2.1,
SteipE;riceGnac:rge 1.3.1-3,
P 2.2.1-2,
[Lemon 2.3.1:2,
Tyooon’ 3.1.1-3,
4 3.2.1-5, Not
game 3.4.1, 4.1.1 iol
experience] 401 accﬁﬁi' € U/u
Step6: Exiting | 1.1.1, 1.3.1, | VoiceOver.
the game 1.3.3,
2.1.1-4,
[Exiting 3.1.1, 3.2.1,
‘Lemon Tycoon’ | 3.2.5, 4.1.1,
game] 4.2.1
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ol A= 3 130419} o] Bt §) Afo]Ee} PCE- §Y AL
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B 2adey ARgApE iAo munl H2d 5
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Fig. 8. Screenshot of the environment of the
Rollercoaster of ‘Lotteworld’ in ZEPETO
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The 3D objects currently around the user's point of view are classified by area. The types of objects in each

area are first defined. A way to interact with the object is mentioned if it exists. The number of interactive
obiects for each class is also mentioned inside parentheses.
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