-p-l-l- -

-- CIX| & 2E =58 =2 X|
:.: Journal of Digital Contents Society
" Vol. 24, No. 3, pp. 421-436, Mar. 2023

£ 32I2|C| (Screen Reader) A-EAt 02| HEHHA SSHF M B 24

o
% (KAIST) A s &Sl T4 (SATLab)

Sra
LO_
2
2'_
.
po
El
Am
5
El
Ho
|0k
I

Analysis of the Accessibility of Metaverse Platforms from the

Perspective of Screen Reader Users
Jeanne Choi' - Ju-Sung Kim® - Hyun Wook Ka"*

"Smart Assistive Technology Lab, Korea Advanced Institute of Science and Technology, Daejeon 34141, Korea
’Department of Special Education, Ewha Womans University, Seoul 03760, Korea

(2 ©f]

o] Aol AL ~ 3T AFEALe] A A HEMH A Z

Fo Hea e B, Web 2 87 o] e 1A
sh vl o A5 Aush AAS xﬂ 3= oltt. o) 2 918

off dA 7HE el AREE AL ol HlEt 2 S35 T 200,
A5l

gl
9]

ZEPETO®} Roblox & W02 34 A el A sk3leh. 24 Ao}, @A) vlehi &~ S35 Ao A0 =782 23.1%2 v
ARG S Btk A o, e 2 AR Rl sfdehs s Y RAREA 8 A sl tieliA=
1219 -g-0]4 18.75%, +-8-2] €01/ 20.3%, ©1319] &-0]/d 31.4%, 31 21.9%°] F=F&S Bl on, WEl 2~ ZHE-S 53
Ag 5= A YA ZFEl el thefiM = 222U E F1k Aol A o] 2vbe e RS & itk ol & A Eh] flelA
=l A A ol w3 S, 7N V1= S, AR AL A 28 A A 9 5 v A el A o] S9H4 a7 d gshtt

[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.
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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(*)

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.

3.1.3 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.2023.24.3.421

424



A 3 22| (Screen Reader) AFEXF ZHHol| A 2| HERHA Z2HE HZA AlE 24
E 2. ZEPETO, Roblox & 74 22 E oy o ofo]FEo] UYL= U= 45, sl 2|
Table 2. Major components of ZEPETO, Roblox ol & olo]Zol| MEA 0B HLS Axshd Aoy A}
Fundamentsl Map, Avatar Ak AEH I A ool g AEE & glgich AT e
S . : F— ARt ojyel ZEPETO Xk ol E]Alo] oA A
pace Expression atic object, - -
ZEPETO Components Dynamic object Ao Uepd EAol¢a, AHUE t& §ste] Htshd
Avatar Creation Outfit, Make—up, Hair 712 A9 glo g AAH s 7Fssk A5elA T A
Components style, Apcgfssorles, spAAA T AEl 7V5slT) o]l HEREs v|eR A
A hsalo Bt 411 el diE B e
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Components Scores | ’ ¥ 3. ZEPETO ¥3IE=22 tHM [2V]31H HE] 24 Zalx
Table 3. ZEPETO workflow Step1 [Access initial screen]
analysis result table
2) 54 8 Workflow Success
E Ao A 28 A FHr1EHE 7|2 uet 2k o) Step Criteria Analysis Result
[Task] #)
ﬁﬁ]—ﬂ zO <o) AEBESIE o o} w7} 3o lﬂ-&
° F=e] Aol sid A ]— em= v No text-alternative for
3 ‘S(Satisfied)’, W54 o™ ‘U(Unsatisfied) = ¥ avatar options at the
=13 & BT o < olAlo] Lol oa initial  avatar  selection.
ZYSHATE. ol 4ake] 47hA) diEFH(91 9] o), O 11.1 | Voice feedback “Button” | U
9] golA, olFle] fo|A, AuAHHE Y WEM A given when accessing an
2 9aZ2e Axe A WUk Ave Al A% ey, & bt
sioit). Ashd SARS 7 UlERolA ‘S'E {7k e 151 No assigned headings in U
=2 gkl Aeg Az B 2= = Ao A BA - each content.
== el %8 A TE RS Alew o AL 130 Uses different screen Ul s
7150l et =5(%) S 2Jusit). o for each sign—-up step.
Avatar options only
1.3.8 : U
expressed visually.
Voice feedback given for
input purposes of
. &zt 1.3.4 ‘Character name’, S
‘Birthday’ , etc.
511 No title in text given on U
3-1ZEPETOZ2| HZd 24 - the top.
311 Recognize Korean S
L Qo Eee e el BAl 7 L (Default Language).
k<l = A LA =
ZEPETO®] ti<l AEE%T A e _T':_' Ak Step1: Context not  changed
t}e-3} 72t} ZEPETO YaZ29 dA1 [27])3hd H<]0 Access a5 after textfield, ‘Complete’ s
2= I pe Pars o] =220 O ol Tk initial o button, etc. gets focus
1"11‘ BellAiet 2ol 50.0%(7/14)9] 585 BT, 3 screen after tapped once.
AIAZZS DA = A BAEV) AlSE A e ARV
B 51917101 5 ~3= A7 E3 [Sign-up] Next step of sign-up
f3tel sled7ks} sk di=as AQshr] ofel ) _E]— - _] proceeded with the ‘Next’
HE Fe2 el BAIEE AA 49 g A 23] 3.2.2 or ‘OK button after S
PN Al “HE” o Tal 9l5]= o1 = = completing member
_'M—‘aEH A . ofgkars ]Z] °T7]—]E;’\Mj Gﬂe:da] information input.
A S Zro] ALl x (s} 39 =% $}o
(?1’ N 2?” 1ot ol A ,.% , = A=siles] 2l Same functions in button
3= B ool ‘HA, ‘FRl "HAEYE A e HE 3.2.4 objects with the same S
N OL‘_—; EQdl “x] “3lol” o name.
AAZE =], VoiceOvers S8iA= “Ha"rt "89] No voice feedback for
ol “HE”olgl= &4 yuuinl vkS = 9lo] FEF HES 305 the activation of the U
2 2 Qo ol UiE} of Zelze] dsl oA | Mt button (Change in
AEE AF-eof st ‘1.1.1 "HIAE ohd FeElX'of 3t ‘ID not able to use’ error
= . 3.3.1 message text not U
XA:LH Z 2= A 8L nlEEEL O}_‘ 740
B =R Eﬂ‘}_' 5k & iz recognized.
ZEPETO YIZ29% WA2 [E3hd el oAM= ¥ 49} Input content informed in
7lo o] =20 o) S R the inside or text on top
2ol 45. 57'0(5/11) o s wlth o] dACIME Fst 3.3.2 of the textfield when S
Aol 9= Z 67FA vl o}2he] Hl¥r ofe], G AvlY & phone  number, D,
7_1_ 7H /\401] VOlceOVeri ;(.]:LEL PN Oi E]r :La 3/] ® password, etc: input.
411 Avatar options not U
3} 7ro] A Ao g Foto] EFA Fo]glE VIR gl - accessible.
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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.
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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
o 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.
ZEPETO 1FZ29 W4 (9= A9 2 24 ]|+
=z~ 0 O

3 BollA9F o] 53.3%(8/15)9] F&S Bl €=5 A
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oA B 5 Qlzo] Yol sk dEo] R 75S &
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¥ 6. ZEPETO Y3E2F thi4 [2E MY 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
& 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]

3.1.2-8

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 ¥IE=2< thie [2E EF] &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

2.2.1-2

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
EX|H, 2EE ALZ50] Of
Mol chal Clo|HME HXE
M sttt 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 91AZ25- 976 [€= E81e1AE= & 8elA
o o] 16.7%(2/12)9] 58S B3t ad SAlelA =
3] thol el E Ejx|e] St Qlete] -yt /14

& 2 gl e A gtk B, g Wbl mEe] 9
= T A R Aol el EAste] 211 A%
o] gli= Ho]A)’ Ge S HhHIL,
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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+F" 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.
Lotteworl 1.4
J’ 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.
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A3 2I2|(Screen Reader) AFSAL 20| A 2| HIEHA S E H A Ael 24

Tupd o Zg|AI0)H AAZE S0 HIALS 89 Lol Roblox YAZ2% @Al [27]13hA L] e & 90
6.25%% A|9staL Q1219] §o]Ad, olsle] &olig, Aadel Ae}p o] Bk 9 AR EE 0%9] 482, PCE ¢ Aol
A BE 0% 482 Btk EE 69.2%(9/13)2] =485 Btk A4 02, Roblox
344 Robloxd HIA ¢4 w(Accessibility Zukd S Alo|EolM= 9] 715S AREslEa skt

Statement)°l] W= Roblox2] /\]-0] = Aol 717 A}
SAE] HEAS B 98l § 2Rl A 27 2.1
S w2t PA ] vt wlE2bA VoiceOverE ARE-3l]
2l 9 Bak-9-#(Apple Safari) ¢, NVDAE AR&-31e] PC
£ ¢ B2}$-A4(Chrome)°l| 4] Robloxll that 43S #4]
313t} Roblox®] Xl §] Alo]Ee} PCE- 4] Alo]Ee|
sk S13 29 WA A B4 A= ool 2k

E 9. Roblox 3E2F 1 [Z7]3tH L] 24 Z2niE
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|
7Hd” 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

Step1:
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

429

AF& o= Roblox A8 Wntd ofjEgjAlelde] Aaue], 9
o ol W} Avk= A VSRS BE M U=

UEldTE PCE §] AFo]EE 53k Roblox ARE- SHE A=
2rtd 4 xfolEd Hlg]| thA gEst A E5ES U
YAt) ol & S0, PC ¢ Alo]Ed|A= oot 1& 257 A]
LF AAIA e tigt 54 F=ws viE AlFskgi AR
3A7igle] uEY] Aol AREAPE dEe W8-S g1
T JE Aaf glo] & shioR vk HEE o], MAHS A
g g = MAYSES AlFslor gl 3.2.5. 87 9%t
W7 & 54 gt

Roblox A== &2 [&F3hd g4 -= 3% 1091
Aol o]l Hujd g Afe]ESE PC § ARJE HF
90.9%(10/11)9] =585 Bt} Eupd 2 PCE 1 Afo)
E BEFoA "xE ou|x] AR Fo] /HAo R HEE)
3 7 AR o] PAYAEE VoiceOveret NVDAE E3f &
Q1 4= At
I 10. Roblox YIZZF A2 [E5}H EME] A ZoiE

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

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/S
[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 ¥ ZE2F T3 [oldiEt Fol7|] 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

#®1
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53] 7 AME 3 mE sl o] AR A Al A9 o]
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Fig. 6. Screenshot of focus on image object of facial

expression of the avatar of Roblox
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1% 7. Roblox Player
Fig. 7. Screenshot of execution of Roblox Player
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E 12. Roblox $/3E22% tHH4 (Al A&

A3 22| H(Screen Reader) AFEXT &0 A2 HEFHA 3 E H2M AEe)

25 24 znE

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 EHlY € Alo]Ex 912)9] fo]A
19.0%(4/21), 82 8ol 25.0%(4/16), °l3le] &-o]A
34.3%(12/35), 714 37.5%(3/8)8] 58S Hol Hit
28.8%(23/80)9] 58S HERNN M, Roblox PCE Y
AlolE= Q14 golA 33.3%(7/21), 89 SolA
31.3%(5/16), ©olae] &old  45.7%(16/35), A1
50.0%(4/8)8] =785 Kol Wit 40.0%(32/80)°] +5&
< YRk
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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,
. 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

Roblox ¥AZ=25 @5 (Al A&] dA6 [AY F
el AE 3 13001418} o] 2rkd 4] Alo]E9F PCE ) A
O|E BF 0%9] &7&S 2otk A BAE 83 2o,
Roblox 7§ 2rlY o Alo| el ATy = H
o] E7Fs3k9lal, ol PC § ARe]E7} 2884171 Roblox
PlayerXx m}z7F<9ith = Roblox EHF € Alo]E9} PC
& 1 AFO]ER Roblox JAZE29 T4 [AY A8 2 =2
B 2adey ARgApE iAo zunl 148 5
UARAARE, 3D 7Hdg3 el A o] Fo A= “GAS [AlY] F st
711} ‘A6 (A Bt oAM= Fo2d F e 2
8471 HFste] AR UR FrksiiT

vl o 2 HE dAlo A FEH o= A Zrlzel ggt
v GrIt 7 Eo] QA eFot 1.3.1. AR} IA'E v
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Fig. 8. Screenshot of the environment of the
Rollercoaster of ‘Lotteworld’ in ZEPETO
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Fig. 10.

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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Fig. 11. A part of ZEPETO ‘Lotteworld’ expressed in
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