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[Abstract]

At a time when non-face-to-face classes are being held for a long time due to Corona (COVD-19),
research on non-face-to-face teaching and learning methods is needed. Existing teaching and learning
methods are limited in their application to non-face-to-face classes as they present face-to-face practical
and experiential teaching methods. In this study, we present a method of utilizing the extended reality
(XR: eXtended Reality) technology for the SAL (5 Activity Learning) teaching method, which is a
teaching and learning method selected by the Institute for University Education Innovation. The 5AL
teaching method consists of PBL Leaming, Havruta Learning, Flipped Learning, Smart Activity
Learning, and Gamification Learning. In this study, a method of combining the released extended reality
contents with 5SAL was presented. In addition, we developed content that integrates the 5 learning

methods of SAL and confirmed the learning effect through testing.

» Key words: SAL Learning, Extended Reality Education, Non-face-to-face experiential learning,
teaching and learning method, COVID-19 Learning Method
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AAE wgshs Wl SAL(SActivity Learning) WS ko2 8- 2l(XR:eXtended Reality)
NESs Feee S AARE SALYFEHS BS54 8HE(PBL  Learning), 8FH - FEFSHG
(Havruta Learning), &= 38}5(Flipped Learning), Z~7FE 9 EJH|E]

o]n] ] 7 o] A &}<5(Gamification Learmng)oi TAEH. E ATddAs EAE FHEY FHxE
SALZ ABaR WS AT, T9, ALY 7P Seu s BEE 2aAE AT ADS
B4 4 wRE dg.
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Fig. 1. Google Trends Chart of “online learning”
Fig. 3. Cone of Learning edgar Dale

220l vl Bage nAKtel SR 2k AR
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dacn @t $UE Ugs /0T o, 9e A
(Reading)10%, <2 Zi(Hearlng)ZO% H3= A
(Seeing)30%, =11 H= Zl(Hearing and Seeing) 50%,
st Z1(Saying) 70%, @sti s§=3sh Zi(Saying and
Doing)o] 90%olt}. AAlsh sksujetu] == 90%7t st
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o] ofej o] S 4 ek,
E3], o] 3/ 2AL AL 9]x0] ~Qlo] Ty &KL 2.2 5AL(5 Active Learning) ¥4 St
HERS A B 4 gl BRo] irk. & gy AL Active Learning) ala¥E HERLEEAINC
274 AZF 2U2 EAA 2o w4 pastn A ARIGHE YR BAIEASIS(PEL Learning),
gt W AT 2204E BA drg s StEFEEG(Havruta Learning). S =Si5(Flipped
W2Ro] 93lo| tislo] Yoy 1, &A= SAL7|EE @ Learning), AOFEQIE]H|E]HS(Smart Activity
2o AYS YYRY FAAS HYYS Aalstn, 4 Learning) S0 AAlojnlEAodE 5 {Gamification
oNE WA AHSE 4 ol ERRY gRx 77 Learning)0® YN 1S SAL wasguel el
2 BAsta, SHoME A2 % AAES =4d o Bdss Aol Aot
Table 1. Define of the 5AL Teaching
II pre“minaries Teaching Definitions and Activities
* Learner-centered problem-solving teaching
PBL method through problem-solving
2. Related Works (Problem- * Problem (task) presentation, self-directed
2.1 k& o0 E(Learning Pyramind) Based learning (information collection, analysis)
St 0 . SN o ASEAW . and group activity (discussion, discussion)
sts et E(Learning Pyramid)= wa-ef5iol o Learning) collaboration, solution (performance)
st futE =o|= Y-S mjZiojt Fejz nj2to]t e presentation and sharing
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* A method of teaching in which two people
i t k ti t a topi |
Havruta pair up to as ciues .IOHS abou. a topic, a Eo
known as the “Jewish Learning Method
(Havruta - — -
. * 4 types of 1:1 pair discussion havruta
Learning) .
(question-centered, argument-centered,
pair-teaching, problem-making)
. * Learners learn the content online before
Flipped . . .
. class. Discuss and practice with peer
Learning .
. groups in class
(Flipped[— -
Learning) Pre-class, in-class learner-centered
activities, post-class professor feedback
* Teaching methods using smart apps and
various open resources for student
Smart . . .
.. motivation, communication and effective
Activity . L.
teaching activities
(Smart - - -
Learning) * Using Kahoot, Ping Pong, Socratic,
Simpleflow, e-campus Smart 020
educational apps
* Teaching method to enjoy learning like a
game by combining game elements such as
Gamification story, mission, level, and point in education
(Gamification | * Challenge (mission, quest), competition
Learning) (ranking), achievement, reward (level, item,
point), relationship (cooperation,
self-expression)
23 &

234l (eXtended Reality)
SRSAXR)S 7SS A (Virtual Reality), S738A
(Augmented Reality), €3r$A(Mixed Reality) 7]&S &
Fole 7l go|oh gLl XRoJA X = 4:8F bt
(variable)2 ) ESks A =t sH}5].
xR={VR-AR'MR}, XRZR 9} Zo] 2 4 Qlc}. e A
7128 08, A, o Hopmt of]
e dE5sEe Zlez ZoEr Qlo6]. E:L
Facebook, Google, Oculus, MS ¥ Samsung 7]40] &%t
4 S 1S o gk 2 4 2
229} BIE QAl) AYATEYolE EAalt Zolct.

XR = xR
XR = (AR . MR, VR, -} XR
X =Variable
VR MR AR
Virtual Reality Mixed Reality Augmented Reality
° Q = Microsoft q;) A
HoloLens
| < .
oculus Windows Mixed Reality 3 v
Oculus Go Headsets Hololens ARKiti0S 11 ARCore
Facebook Microsoft Microsoft Apple Google

October 11,2017 October 17,2017 March 30,2016 September 19,2017  August 29,2017

Fig. 4. Category of Extended Reality
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Table 2. Comparison of accessibility of virtual
reality devices

Device | Perfor. | Mobility | UI/UX Safety | Opinion
HMD | Grade | Grade | Grade | Grade SUM
HTC Best Worst usually | usually | usually
Vive 1.0 0.4 0.4 0.6 0.60

oculus | Worst Best usually | Worst usually
Go 0.4 0.8 0.4 03 0.48

oculus | usually Best Best Best Best

Quest 0.6 0.8 0.8 0.8 0.75

% Aol A" 3719 AlEe
20209 %90 &A=l Oculus
oAl 2

7(]'0:] Al

4 28

3.1 2X|SAlsH5(PBL:Problem-Based Learning)
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Lo ols OIS TAY 4 Sl oISt Fa 91HY
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g 2 gk 4L gt e %2 =g
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AU H8T Folakaoz JEIIOIN AsEA 3
52 RPSHL, WA YT s Sz NP AL
golsts AU 0.2 PAoltt

XR Procedure(English Game) XR English Game

= sranT . 0
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Table 3. XR Released Contents of 5AL based

5AL Name XR-APP

Explanation
Wraith VR Medical
Simulation
Surgeon Surgery-VR Knee
Surgery Simulator
Meet The Medic

PBL - -

Surgical experience

simulator VR

DIVE IN:Secret

Puzzle-type room escape

content using virtual reality

Training operation

simulation

Simulation to increase the

ability to operate equipment
Havruta |Fire Extinguisher Simulator
Learning Learn what to do in case

of a house fire

Virus Popper

Cleaning the house with

cleaning tools and sprayers

Flipped
Learning

Virtual Medicine s.r.o.

Explore your body down
to the smallest detail

chemical experiment

Learn and practice
chemistry experimentation

Independence Movement
History

Study and practice the
history of the movement

Smart
Activity

VR CHAT

Conversation through
multi-connection in virtual
reality

AltspaceVR

Collaborative experience in
virtual reality

ROBLOX

Experiential education on
metaverse

Gamificat
ion
Learning

Job Simulator

supermarket cashier, and
clerk experience

DOJAGI: The Korean
Pottery

Create your own pottery
using your two hands in
virtual reality

Bracket English

Experience learning
English step by step
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Table 4. Four-Word Phrase Game for the 5AL OF57] k502 ARE 71HsSt AlsdolHZ8l =o|t} =1
Div. |Analysis summary Lol (Flipped Learning)> A4otas &et6l ohadt
o | ender, U, WHADIOGE Q02| 115 Aol el Sl 43 917l Al
Ready : Four-Words Phrase character Pre-learning S 25 A™Y S50 o]of] Agdsitt. ADFENE|H]E]|
PBL 90% Isft;’ft”ag:naf"r ;’r‘n“t’;f;te:;s::; S5(Smart Activity Learning)®] =731l BEIF &S
Havruta 50% Learning progress through %?_]' qi}gé 64’%% S/\PJ E}%ﬁ—}%\‘% %5}021 —}'\—1%‘[1_‘].'
Learning sirr.uultaneous connection : 94 /\}O]H{ qﬂﬂo}% 7H}?=-jaa]' _/'\_ 9\)1\% —,'_:L'%_]§7} 75,%"5}12} l:l}
5AL Flipped 50% Chinese Character Meaning B N - ) )
Learning Voice Support Alato 2 = Ao]o|m]A o]M&tS(Gamification Learning)
o, |sow | Delain e history of Chinese| o) sy FUAL Afule4g XSt 9lo0f o
Coming "% o o soe srobim | 4 A1k A A1l Al e Bl o1 S
| earning AR b AV i AP ol Al /IR B354 sl HiHe
' 2 o9 oty a0e 9 4 98 BT
V. Conclusions
A, 22197 Qlsl O o] FAar1 H|ofH
2ojo] Sl ook @A) LSFACIAE vlghE 4
YHOB AARY 2240l YT £ GHL B3 AE
08 125 o5 7198Ad S HollA Aol 1071S a]Y(streaming) AlB]AsH= ¥lHoz sh&9 XIshslil
Sl dRtels(Common Learning)d™8uk AQFsh= Al - qlct, mah, wasksd oje8o M7 uhilo] tfH &E)
&9 o5(XR Learning)S A1°83h Zifo|tt. 44 A& Al o] A& @ Al& o2 Ao} 9Jr}, 51|19k v|ThH AE)
oF SA] AlFer Ak XR SpgHol 80%9) 719K E B ) »pyjststuig sl @uks AR o Wopx|w gict o]
o1 GRPRCL FYAN G2 A0%] ZI9HS UG o 2 adpolaie @4 AlFol 22T 2R BRIxE
AR =2 oAt e et o 4 Atk Aoz EXEASHSPBL Learning), StERER}S
(Havruta Learning), 23 t35r5(Flipped Learning), A&
OLEAEJH|E]&H5(Smart Activity Learning) & #|o]0]
mjA o] dst5(Gamification Learning)of] A3fet oj&2]
Aol nt RERHS AAJsteZH 7]E FYA] Sk
Bt 40%9] 71920l £33 =QIST). E2h SAL wast
SHe AEe FHIEE st v Alde Sl 7Hs
X olg Sk 29l At vk Aefol i E g
1H 10H 12H 24H[{1DAY)  4BH[2DAY)  OGH{4DAY) }é]‘ 7]%% B‘%E}ﬁ qﬁz}o&ﬂ} 7‘_:}% 6;!-%0] ﬁsg }%ﬂ
--@- Common Learning —#—XR Learning 2e HAH. 2 A5 SR 5] BT e
ZRI=0) Jidat steojAQl ARl ofx]2]go et
Fig. 12. Number of Chinese character memory. S AARo] Cfst B-Ado] ™ Qs ks A L2 HAL w st
At HAL 7]9re] B|OH SYRIA FRIXE AR = ‘—ﬂo}ué%ﬂ ﬂﬁ%}% %i?i 7HHE:][ 0%0501 %ﬂﬁ}:}
RHojslx] Bale shaxlo] Baldol B7HS JHAMIAIR il L_%%q’ OJ %M B ﬁx}g}_ﬂ 958 oL,
HOlelT] kel BerlR gt s TS AT WPAAS R8s Al WS HRAIEYD B
iaﬂuii%ﬁjpiﬁf es ?%;}jij VLR o Aslel A obielg. A)g 2ol ot aeg
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