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EAZ BEAA NAHL T olojd u]
o] Fel7} T F /A ZAE we} o =
AR QA ADA s B do.

2.2 ESP (Embodied Social Presence) 28

ESP 0] &2 9= U5 AR8AL 7 Mg S (Multi-User
Virtual Environment, MUVE)ol| A A& 283} 541
5S ol3lstr] sl AkE Ae]thMennecke
et al., 2009). ESP ©] &2 <Figure 2>9} o] 4|
ZH(Presence) ¥ TFE ALS|ZA ALEALE 7He] &
(Copresence)oﬂ 2HE gFoEHN 7|EY E4
7t o] &5 skl fr-8-38ltHMennecke et al.,
2011). JH ESP o] &2 3| 0|22 E MUVE

oA oputetE FFHE 7] AlA ol ofa) wiAp
HE A4S A8 B3 T EE oA AT A8

Causes of Presence Content variables |
\ Perceptions of

User Variables Content variables

(Figure 2) Framework of Embodied Social Presence (Mennecke et al.,
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HIEHHA ZAZZto 7HQIM Sutof Fe ¥ HEMHA S3ME0| ZEFM0|| et A7 »HE ESP 0|2 #EC=2
(Table 1) ESP Literature
Summary Citation

Study on the social competence of adolescents with autism.

A comparative analysis of learning activities between upper and lower clusters in ESP achievement
rate, revealing the association between design functionality and achieving a higher social presence

ratio in adolescents

Wang et al.(2016)

Explaining the increasing awareness of metaverse through ESP theory

Zhang et al.(2022)

Explaining the relationship between foodstagramming and travel satisfaction through esp.
Elaborating on the generation of solidarity and community participation with SNS users through

foodstagramming

Wong et al.(2019)

Explaining the utilization of mixed reality through esp.

Rationalizing the ESP theory as WMR is designed to be attached to the body and provide a

sense of presence to the user

Dehghani et al.(2020)

Explaining student achievement through Robot-Mediated Communication (RMC) using ESP

Gleason & Greenhow
(2017)

Explaining social psychological phenomena in the metaverse from the perspective of the ESP model

Benosman (2023)
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Task Effectiveness

(Figure 3) Proposed Model
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tdo] H= ol AYEHY & 7o A
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AHEAE A 19 F23F FRo] & £ Qi
HERH 2~ A FIEel A o2 o] ZApe] ot
E} 502 54 7P 1t sl = He
A= whA] T opubere} A & AfEasc
LS 7HA =, 9 B4 5 I8k
31Al P THWang et al., 2018). 7} &

213t FE] 7o) EAEHA &thd
W2 SRES AXA g 2
st AAE d = S Aotk F, wEb 2 Y

AN ZRAEE FYT ohlebt A8 35

AR TS BoldHl THEAA Q1A &¥
S % FaFS vE 4 UATKChen & Kent, 2020).
ESP o] &l ¢Jtd Astd d&70 AstE &
AEDL BF A 8o AR ¢S FE=
2 dHA Jok o= AYE HEH A=
H} 91t} (Zhang et al., 2022). wekA] A8}
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ESP o] &olA 7HR1e] 7V AlAl 78 P (Experience
with virtual world)-2 |38 &7 F&-e vzl
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S e AL 7P AAlCl tigk 383 B
B oTIH, o= 7Hd AlAl WellA k3]
dstar SRS SAAZ 7 e A4S v
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3 HEE )= E83to dE AdAtete] ¥
Ae FPsE A= ks S 2 thBennett,
2021). 12 B= WEPHZ S9F E 7]

(Mystakidis, 2022). 3, wlERH 2

T 3RS AY madete] #A
< Fo oulErE AMESE BEYYE Ho
A& FHAg o Fo$th(Manuel, 2022; Carter,
2022). webA FEDH FAELY A Fo =
o} 3} Fojzole] #AY] A= vlEt 2 &
AFel wel 2-dE 4 ATHOchs et al,, 2022).
wEbA T 2o AT M-S AT

H7-1: WEpH 2= R E9] FR/(AIHERE, °o|=
A)ol wet Askd @] By F
Ao mAE AZNAM o3k 2o)7}t
AT

H7-2: WlEt 2 FPF SFHAGERE, o=
Aoyl whet Aste dEe] A &
ool uxE AZoA F23 Afolr}
AT

H7-3: WEp 2= FRE] FR/(AIGERE, o|=
AE)ol| wet Astd FAE7 o] gk
o14lo] 7}y Fo o] x| A Zo|A
frelgk zto]7t Ut

H7-4: WlElH 2> SR F SFHAIGERE, o]

oyoll met Astd FHEED o

1 2jo] 3¢ F Tl wX| &= &2 A
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& dhol A= AHES A dEe
AAFon, SHEHIES Fol7] fs SHAR
A1k g dEde A

o|g A sto] ¥ A5E 7FA AL IBM SPSS
Statistics 29 (Win)= °o]-&3}] BA *g]& X
3L, Smart-PLS 4.0 o]-&3to] 7Hd& HAFSAT
IBM SPSS Statistics 29 ZZ 132 o] &34 2l
TEAA T o] 8 54, o8 54 dete A3l
HE £4& AAAS 283 Smart-PLS 4.0
1834 B2E ;o) 23 ko] PAE Ao}
u7] g8 T2 A wade] §3 £ sl
13 E’L‘ﬂv‘i‘—“% /\lffﬂé‘%ﬂ Az =ef W B
HeE Abolo] A
o FEE ZAEH
4e 1%&0111 spAgto 2 7
Mol 49 2AEAE Uohns] AT RE
2E 3 (bootstrapping)”|'H-E A A THBrown &
Newey, 2002; Lleras-Muney, 2005).
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a2 A8 B0 2 98 FAE2 5
T ol ARl Bl vhe] Avke) B
Wl AR B
~%

REREWEE

B AFolA A S E7E 28 A
£ 98 749 54 URLoIIeH W E 4
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(Table 2) Operational Definitions

Variables

Operational Definitions

References

Perceived Task Time (PTS)

Degree of perceived improvement in user’s cognitive task performance

Mejias (2007)

Perceived Task Synergy (PT) work (meetings)

Degree to which the user perceives the rapid passage of time during

Dutton et al.(1982)

Metaverse Experience (EMV) .
experiences

User’s ability to understand and manipulate the system based on previous

Lawless &
Kulikowich (1994)

Avatar Personalization (PA) R
user’s preferences

Degree to which the system allows personalization of avatars to meet

Liu et al. (2020)

Perceived Space (EPS)

Perceived size of the virtual space by the user

Hong et al. (2019)

E ied P PEP
mbodied Presence (PEP) expand their identities

Opportunities provided in the virtual space for users to develop and

Mennecke et al.

Embodied Co-presence (PEC) the virtual space

Degree to which users experience a perceived coexistence when sharing (2011)

Task Engagement (TE)

Extent of interaction contributing to user’s job satisfaction

Garg et al. (2018)

Task Participation (IV)

Extent to which user’s work impacts their personal life

Rich et al. (2010)
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(Table 3) Measurement ltems

Variables ltems References
1. When using Gather Town (IFland) for work (meetings), I feel that it doesn’t take me a
long time to find and process the necessary information.
Perceived | 2. When using Gather Town (IFland) for work (meetings), I feel that I have enough time
' Dutton et al.
Task Time to concurrently handle other tasks. (1982)
(PTS) 3. When using Gather Town (IFland) for work (meetings), I can finish my tasks without rushing.
4. When using Gather Town (IFland) for work (meetings), I don’t feel time pressure until
the work (meeting) is finished."
Perceived | 1. Gather Town (IFland) work (meeting) experience has been helpful for me.
Task 2. After work (meetings) in Gather Town (IFland), I was able to discover additional information. Mejias
Synergy | 3. Through Gather Town (IFland) work (meetings), I could obtain ideas that I wouldn’t (2007)
(PT) have gained when working alone.
1. T am proficient in using virtual world platforms (e.g., Metaverse, VR, etc.).
Metaverse . .
Experience 2. I regularly use computers for using virtual world platforms (e.g., Metaverse, VR, etc.). Potosky &
(EMV) 3. I am adept at installing software related to virtual world platforms (e.g., Metaverse, VR, etc.) |Bokpo (1998)
on my PC.
1. Viewing my created avatar enhances my sense of presence.
Avatar : . . :
. .| 2.1 find it enjoyable to customize my avatar. Liu et al.
Personalizati . . . . .
on (PA) 3. I feel more satisfaction with avatars that I can customize according to my preferences (2020)
than with avatars that I cannot customize.
Perceived 1. T feel that the Gather Town space is spacious. Hong et al.
Space (EPS) 2. I perceive the Gather Town space as open. (2019)
P 3. 1 am satisfied with the openness of the Gather Town space.
Embodied | 1. I socialize with a sense of reality within Gather Town (IFland).
. Zhang et al.
Presence | 2. I am aware of my presence in Gather Town (IFland). (2022)
(PEP) 3. I believe that my presence in Gather Town (IFland) is alive.
1. While using Gather Town (IFland), I feel like I am with other colleagues.
Embodied | 2. While using Gather Town (IFland), I feel like I am in the same place with other colleagues. Park &
Co-presence | 3. During the use of Gather Town (IFland), the avatars of other colleagues were aware of Sundar
(PEC) my presence. (2015)
4. While using Gather Town (IFland), I sensed the existence of avatars of other colleagues.
1. When working (meeting) in Gather Town (IFland), I feel energized.
Task 2. When working (meeting) in Gather Town (IFland), I sense the meaning and purpose of
- Garg et al.
Engagement what I am doing. (2018)
(TE) 3. When working (meeting) in Gather Town (IFland), I feel that time passes quickly.
4. When working (meeting) in Gather Town (IFland), I feel vibrant.
1. When working (meeting) in Gather Town (IFland), I feel that the most important task is
Task the one I am currently working on. Rich et al
Participation| 2. When working (meeting) in Gather Town (IFland), my interests are focused on my tasks. (2010) ”
av) 3. When working (meeting) in Gather Town (IFland), I feel that my tasks occupy a significant
portion of what I have.
4.3 ZAL CHA 3tod B]8HE 3 E-5-ZH (non-probability sampling)

24} e 2ekel J 2
el ARAG HET B 4147E tgo

Z9] 3l He]FHEFZ=(convenience sampling

% o] L= E3 ~
R method)S ]85t £ ZAI7E 2022 10 €
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(Table 4) Demographics

Category Freq Ratio
Male 163 40.7%
Gender

Female 237 59.3%

10’s 10 2.5%
20’s 149 37.3%

Ages 30’s 144 36%
40’s 77 19.2%

50’s or higher 20 5%

High school 60 15%
Academic Undergrad 307 76.8%
Graduate 33 8.2%

4009 9] SHAE T AT ERE AMSARE 228%
(57%), ©|ZWE ARBAR= 1729(43%) = AT ER-
AHEAY 14% B wokth SEAEe] dlE &
Zof A& u) AME TV EE R ES 39.5%,
2UPEE 225%, BlEEl 15.8%, W% 13%,
38 93%2 L EROZ J1A wo] HLT) ou:]
EAEES AT o FEES AFT SEAPL

3079, £4 ol §3 $BAV} B3 OE FRED

W3 Sle] 47 4S5 vl w3 wE
W2 S T2 AR 571 om g AUA

Yotz BE$HEES BYSRGOH, ol

=
SHEAL ZHFE o] 542 <Table 5>9F 2T

(Table 5) Platform Usage Pattern

Category Freq Ratio
Gather Town 228 57%

Platform
IFland 172 43%
Single 93 23.3%

Accompany

Accompanied 307 76.7%
Smartphone 90 22.5%
Tablet 63 15.8%
Device Laptop 158 39.5%
Desktop 52 13%
Hybrid 37 9.3%
Data Collection 142 24.4%
Usage Ideation 304 52.3%
Decision Making 135 23.2%

<Table 64 Z E‘ifﬁ H AlE
= é*‘*"olr/]’

)= E%i} ATE ol W2 AL
27 0.5 0.7 2.2 33
mesu BE WT7F AVESH CRY @8 5
Sty Bl 7 th(Bagozzi & Yi, 1988; Fornell &
Larcker, 1981).



(Table 6) Measurement Model Test Results w21t & 4 JTKYi & Davis, 2003).
Variables | Cronbach’s alpha AVE CR
PTS 0.780 0.694 0.872
PT 0.845 0.683 0.896 5. 814}
EMV 0.808 0.722 0.886 )
PA 0.832 0.749 0.899 51 TERE 24
EPS 0.817 0.731 0.891 PLS ——TL_?_E’_ _q] E%@@'E_—E R2 ﬁ'ﬁ_i b=t
PEP 0.813 0.727 0.889 3 B 4 gled, YRk oE o] Zho] 0.26 ©)4
PEC 0.818 0.733 0.892 o] Flojof A3slttal ETh(Fornell & Bookstein,
TE 0.885 0.744 0.885 1982). Z1¥H B AF wyo] R2S ZHz} 0472,
v 0.806 0.721 0.921 0.404, 0.535, 0.491°] 22 7]FX]2l 0.265 73]

& AT nelRn). w3, A2AF] fo

EQ, 2YRYe] BPkFHL <Table 73 FE O] Slste] FESES bootstrap)
go] Awngitt B4 Ask RE AVE Al 1 5000312 ASe] WS, <Table 8>
gkel Agglol 7 wse] AuuA Hugt S 7 AT Aveln, sk A 9=
W} g ATmae] BHelgoe] = HAe el g AAE FY AR (B=0.111, t
otk w3k QoA V|Eo R nE Bapo] Mgt = 2.318), AAH A]] AIZHB= 0.125, t = 1.963),

4] Bg)ol HERH 2 AE (5=0.136, t=2.568), o}HFE} 7113}
2] orome (B =0.310, t = 5.383), 1A &7t Hol(B=0.216,
t=4.047)7}F EF 5% gl A=A

(Table 7) Discriminant Validity of the Measurement Model

PTS PT EMV PA EPS PEP PEC TE v

PTS 0.833

PT 0.549 0.826
EMV 0.452 0.496 0.850

PA 0.469 0.421 0.434 0.865

EPS 0.524 0.435 0.361 0.469 0.855

PEP 0.499 0.467 0.457 0.571 0.518 0.853

PEC 0.581 0.450 0.498 0.593 0.576 0.629 0.856

TE 0.596 0.589 0.506 0.608 0.591 0.655 0.653 0.863

v 0.542 0.549 0.409 0.553 0.580 0.636 0.608 0.716 0.849

* Diagonals are square root of AVE
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(Table 8) Hypotheses Test Results

Hypotheses Path Direction Coefficients T-Value P-Value Results

H1-1 PEC — TE + 0.396 6.346 0.000 Supported

H1-2 PEC — IV + 0.519 6.343 0.000 Supported

H2-1 PEP — TE + 0.430 6.599 0.000 Supported

H2-2 PEP — 1V + 0.259 2.976 0.003 Supported

H3 PEP — PEC + 0.636 16.309 0.000 Supported

H4 EMV — PEP + 0.136 2.568 0.011 Supported

HS5-1 PT — PEP + 0.111 2.318 0.021 Supported

HS5-2 PTS — PEP + 0.125 1.963 0.050 Supported

He6-1 PA — PEP + 0.310 5.383 0.000 Supported

H6-2 EPS — PEP + 0.216 4.047 0.000 Supported
(H4, H5-1, H5-2, H6-1, H6-2 =4 &), =3} A 319 N 715E AT, 7 AHHF, AR
of Agtd dE7o] Fojugt FFS vl 2 F7F EI3DE B F e o] EAo|th
Z31(B=0.216, =4.047, H3 A&, 73] Fojxo olgA EAo] dA%] e F AU WEMH
FEFS mXE Q9lo 7 AstE AE7HBE=0.430, ZREF upbA 7P Al BRI E=AE, &
=6.599)7 A3}H ZTHEZ7HB=0.396, =2.976)°], Zo] MAZ ! Flo] P& m|x= HA oA
a8 A FHARe] FFE vlAE 8e=w oumdt 2HaNE Ho|=A olR iz

A3 FEZHB=0.396, t=6.346)3} A3}H FH
E7HB=0.519, t=6.343)°] Fo] = 5%AA F<]
Hg YFE PRl AoE YR 7HE HI-L
H1-2, H2-1, H2-2 25 A=t =g A<
A e (.468°]t}.

52 2daEs}
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(Table 9) Moderating Effects

Hypotheses Path Coefficients T-Value P-Value Results
H7-1 PEP* EMV — TE -0.050 0.518 0.605 Rejected
H7-2 PEC* EMV — TE 0.019 0.231 0.817 Rejected
H7-3 PEP* EMV — IV 0.218 2.034 0.042 Supported
H7-4 PEC* EMV — TE -0.242 2.184 0.029 Supported
27 2
- B
m —— L v —— L2 Emv
1 1
—a—EZ EMV —a—EE MV
V] o T
L2 pep =2 pep 22 PEC F2 PEC
2 17
1
- -
" —— =2 My m 0 —— 2 EMv
/ S E2 EMV Lo pec =2 pec —a—E2 EMV
L] T
%;’&"ﬁp/‘ EZ2reP
1 al
(Figure 4) Moderating Effects
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Abstract

Factors Affecting Individual Effectiveness in Metaverse
Workplaces and Moderating Effect of Metaverse
Platforms: A Modified ESP Theory Perspective

Jooyeon Jeong”™ - Ohbyung Kwon™*

After COVID-19, organizations have widely adopted platforms such as zoom or developed their
proprietary online real-time systems for remote work, with recent forays into incorporating the metaverse
for meetings and publicity. While ongoing studies investigate the impact of avatar customization, expansive
virtual environments, and past virtual experiences on participant satisfaction within virtual reality or
metaverse settings, the utilization of the metaverse as a dedicated workspace is still an evolving area. There
exists a notable gap in research concerning the factors influencing the performance of the metaverse as a
workspace, particularly in non-immersive work-type metaverses. Unlike studies focusing on immersive
virtual reality or metaverses emphasizing immersion and presence, the majority of contemporary
work-oriented metaverses tend to be non-immersive. As such, understanding the factors that contribute to
the success of these existing non-immersive metaverses becomes crucial. Hence, this paper aims to
empirically analyze the factors impacting personal outcomes in the non-immersive metaverse workspace and
derive implications from the results. To achieve this, the study adopts the Embodied Social Presence (ESP)
model as a theoretical foundation, modifying and proposing a research model tailored to the non-immersive
metaverse workspace. The findings validate that the impact of presence on task engagement and task
involvement exhibits a moderating effect based on the metaverse platform used. Following interviews with
participants engaged in non-immersive metaverse workplaces (specifically Gather Town and Ifland), a
survey was conducted to gather comprehensive insights.

Key Words : ESP Model, Non-Immersive Metaverse, Virtual Workspace, Empirical Study
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