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Virtual reality tutors are developed with the latest technology to ensure anthropomorphic awareness. A design method that
incorporates social and emotional cues should be incorporated because learners complexly perform conscious information and
emotional processing. Our study attempts to identify the different types of virtual tutors that appear in virtual reality and to
explore how cognitive and emotional factors connect to social and emotional cues. Based on COVID-19, studies from 2019
through May 11, 2022, were analyzed to examine virtual tutor and design factors. The findings of this study indicate that virtual
tutors are an appropriate interactive tool that facilitates the cognitive process and stimulates emotion to support effective learning.

Virtual reality tutors can also be used in a variety of structured and unstructured situations based on the use of virtual reality.
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Table 1. Types and Meaning of Virtual Tutors

Types Characteristic

e An authentic interactive computer
character[ 23]

Virtual Tutor e A virtual presence that serves as an

instructor in the context of e-Learning in

cooperative or individual settings[24]

¢ A remotely accessible web—-based
e—Learning system[26]

Intelligent Tutor e An adaptive system with artificial

intelligence that allows users to learn

efficiently[27]

e A digital system that can be controlled
by human agents in real time and can

Avatar perform actions[28]

e A character for self-expression and
social interaction in a virtual space[14]

e Virtual presence embodied in digital
images through both technical and
fictional settings[29]

Virtual Character

e A learning environment system develope
d to conduct online learning research in h
igher education[30]

¢ Student—centric, knowledge—centric, eva
luation—focused, and community—focuse
d learning environment[31]

Meta Tutor
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Fig. 1. Cognitive Processes [33]

R FES Qs 8 Son ANRES 45
A7) Q7 e AARFoR AdE el FH
?5&]:_9 = /* hjr 341. zng_Q 1:1101017(4 /\]—37_?_]— i‘__f_xé Xg
BE AAske BFo] A FAPFL FET 5 Ut
(8], Aol 2ol e, S (19 119 2ol Au.
& 408, 53, sialel gble), e, B)1elen
AR, o) 5] Fol} YFHES s AL 4
oA w7t AR ol prlelo s ol5A
omH oo REBA] AT A% 71908 AT
% gIeh Wb Q7k Akl e Fh REje] 99

QAEE AAl WA} o] RIshn, ANE AEolut
FRoERH 54 % ARE DR AXES ¥
% gith. w99, Moon3} Ryusl 1ol 71 Srelel 4
F 4k H2E gush Bl A3d u 942 24
yabe maeka el [35], A% Ars sk Aol f)

21 o] Fasit,
S0 b FEle] ), 4, olulA) f9E o]
Z

ﬁ

http://www.dcs.or.kr



SREELEEEE

o

ZX|(J. DCS) Vol. 23, No. 7, pp. 1227-1238, Jul. 2022

W drk RUSSGHg ARE A, U= 3, A F3e S wH sh5Ate] 1|} 118 Aol s FaL, g I
2 JESa[36], Lawsond FTRES QIAAHAMRY I ARg gPH o 2Asit) 53], 7P A Bl
(Cognitive affective modeD) 3} A1# F7] o]&(theory of 2} 7Md FES 1AA g EUghs AskE o QA
achievement motivation)*"* st [19 219} o] 3 A 5 Age AANEES AstE = 7] Wi, g5
B(EA-T4), BeCss-535)2 el wet Az AH BRI 7P FE 84 st 7R S ks 9
£ BoATH17]. u] QUA| AA g

Active Frustration Happiness

. A5 YHE

3197 WY ERTIZ

Boredom Satisfaction
1) 97 2z
:rloﬂ/ﬂv‘: Papamitsiou®} Economides”} A|A|gF &

2 9] A4S Agelel A0 T FEI7) okl
Al wA= "JX]-‘?—EB} A tigk 24E SRISHITH3T ]
a8 2. %‘gg—a;:v.f’éi Aol cHst é.'?fr;io*.ﬁo’:%EH o w %ﬁ AR [ 413 2] <R, 3, W 719
Fig. 2. Psychological State of Behavior-Emotion =8 g8t i W%E} FA, Aol S5y weto]
Relationship ohd A5 ALk AlA, 7}"“8"3]4 o] = =i
= ALk A, ATt obd 252 ARk vl
TAH e A FEe AAE BESI BAES A, A48 wREe AdEse 94 F9sse) wsw 7}
sk, FAH PS4 B4 ES Ah EREEA 404 vl dudTs AgsHed A% S5,
A5 G 1 Aol ARE AFHES 3, 5
A P 2 FR 7% el ARE Alsst=s Aok A
Moz 88H A YR o s 1HE 714L ANHS 15t : Applying and searching the keywords
< g1, TAHA oA TEH R e 7MY REIRE 8 v
F9 o] HAFela Ao m e T FEIR g
Fe FdRY 355 5717 okl A1 gRlginh 2nd: Sorting the articles by educational context
Horovitzt Mayer®] 1ol X5 7 78 o] 247387}
Aol | JFL F S A ATAH0. (28 M
317t ol ek el R AT A kAl 3r: Excluding the articles not relevant to virtual reality
=93l 714 Mol7l UeRda, 291 %3} PEsIAL) =

5 Cebgtar,

& o4 WAEel S F71ele] 3 9L Ak v
|
4

oli= olojal, mlglolz] 8 2AH WEel S5t A . — —
. _ 4t : Excluding quantitative and qualitative research
24 e 205 olnlg

v

5th: Excluding reviews, books, and dissertations

1 wantto rol a number larger than 4 Iwant to roll a number larger than 4

a8 4. 28 24 "
Fig. 4. Literature Analysis Procedure

”

2) 7]—1—
38 3. Horovitzt Mayero| =58t 7he JE(RIF B Aq= [ 4]3) o] HE HAE RS B 2
7t ®REI(2EZ) ololx|[10] 5 . = o3 o o 3
! , of & Axte] 715 <3 2> W} [AFEA 1] 9l
Fig. 3. Image of Happy Virtual Tutor (left) and Bored B ) - o 1w o
Virtual Tutor (right) [10] ab7] feiA s TR as ERskal [A7EAl 219k [
FEA 312 FA3] A o2, B Uk, 85 39, 2
Ao 7 sk 3ol A 7 FEE weAbet fARHI A AR a8l 7 AR a8ls AT
A 21 glolH, wielo]d F98 8AES 483

http://dx.doi.org/10.9728/dcs.2022.23.7.1227 1230



v & H==
X2 =8 ERE fl¢

B REY £F JIF

Table 2. Classification Criteria of Types for Literature
Classification

Types Classification criteria
Program T.he program used to develop or study
virtual reality and tutors
Theory Theory defined for the research

Learning Objects

An age and subject of the research sample

Learning Domain

Learning domain for experimentations of
the research

Cognitive Treatment
Factor

A treatment factor of the tutor or virtual

Emotional Treatment
Factor

reality for experimentations
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Table 4. Final Collection Research Based on Analysis
Procedure and Subject
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Table 3. Inclusion or Exclusion Criteria
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Include

Exclude

¢ Articles published in Korea

Citation Index

Articles that are not
published in Korea Citation
Index

¢ Articles related to

and present experimental

data

¢ Articles that are not related
to education
Articles that present
quantitative or qualitative
data other than experimental
data

education

e Articles related to

virtual Articles that are not related

reality to virtual reality
¢ Articles published in
¢ Full-length articles pulished conference, workshop, book
in a journal chapters, reviews,

dissertations

¢ Articles written in Korean or |* Articles written in

English

non—Korean or non—English

Period 1st 2nd 3rd 4th 5th
year of 2019 125 21 9 3 3
year of 2020 147 30 14 6 6
year of 2021 231 54 19 6 4
January
2022~May 71 24 16 2 2
11, 2022
Total 574 129 58 17 15
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Table 5. Type of Virtual Tutor Development and Utilized
Program

Type Subtype Method Programs

Virbela

Zepeto

Gather

ifland

Unity3D + Vuforia
SDK

¢ Microsoft HoloLens
(Mixed reality)

e Samsung Odyssey
(Virtual reality)

* EPSON Moberio
(Argumented reality)

Virtual reality
- and Tutor
appearance

- Virtual reality

¢ LMS
¢ Unrealengine
Tutor e iClone 7
u ¢ Autodesk 3Ds Max
appearance

+ Autodesk Maya +
Converged Zbrush

e Watson STT
(Voice recognition)

¢ Watson TTS
(Motion setting)

¢ ARKit Motion Capture
ARkit Motion

e Capture System
+ Modeling
+ Auto Rigging

Voice

Dispersed Behavior

Facial

) * Faceware Live
expression

e Edit

Program (Editor)
Others Watson
e Assistant

(Tutor response)
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Table 6. Virtual Tutor’s Learning Domain

Theory Types Subjects Learning Domain

Cognitive
Load
Theory

English, General
knowledge

Undergraduates,
Graduates

Social
Cognitive
Theory

Undergraduates Tangible game

Structured

Elementary
school students,
Middle school

- students,
Undergraduates,
Adults, People
with disability

Arts and physical
education(Physical
education, Listening
music class)

Drama,
Conversation
practice

un )
_structured Children, Adults
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Table 7. Cognitive Elements in Virtual Reality and Results

Factor Cgtsg Types Design Results
Task
Facial Joy facial E)Jre)rformance
expression | expression Time—on—task
(+)
Two-way Visual
interaction immersion
Eye between (+)
measures sensitivity Concentration
Tutor and visual )
processing
Cognitive
Photo-realisti social
¢ human presence
Representa (+)
—tional —
method Cognltlve
Avatar social
human presence
=)
Learning
) achievement
) Virtual tutor
"y Presentation . (+)
Cognition method anié\a/llittrual Behavior
Y description
(+)
Learning
achievement
Virtual tutor I(;re)rsona
effect
Enviro— o
nment E;S;na
Distributed +)
Feedback pfese”‘?‘"on Cognitive
with a virtual load
tutor and 3D +)
graphics Attention
(+)
Simultaneous
presentation Attention
with a virtual =)
tutor and 3D
graphics
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