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A Comparison of Special and General Educators’ Usage, Perceptions, and

TPACK Levels Regarding the Use of Augmented and Virtual Reality
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ABSTRACT

[Purpose] This study aimed to investigate special and general educators’ augmented and
virtual reality(AR-VR) usage, perceptions, and Technology Pedagogical Content Knowledge(TPACK)
levels. It also aimed to compare TPACK levels between the two types of teachers and
between experienced and non-experienced teachers. [Method] A total of 317 participants
including 127 special educators and 190 general educators were surveyed on their
experience and perceptions of using AR and VR and on their TPACK levels. Questionnaire
responses were analyzed using frequency analysis, multiple response analysis, independent
sample t-tests, and two-way analysis of variance. [Results] Neither special nor general
educators were found to make substantial use of AR-VR. Where they did use AR-VR,
special educators used it mostly for career and occupational purposes, and general
educators used it mostly for teaching subject content. Both special and general educators
reported that they lacked knowledge and ability regarding the use of AR-VR, and the lack
of AR-VR devices was one of the biggest barriers to using the technology. No significant
difference was found between teacher types in any TPACK area, but there were
significant differences between teachers with and without experience in AR-VR in all
TPACK areas. [Conclusion] To support the effective use of AR-VR by teachers, opportunities
to gain experience in using AR-VR must be provided, as well as training aimed at helping
them integrate AR-VR into their teaching. Considering the special needs of students with
disabilities, differentiated training should be provided to special educators.
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<Table 1> Participant Information
. SPED teacher GED teacher Total
o aes N%) N%) NC%)
Big city 100652.6) 90(70.9) 190659.9)
Location Small city 75(39.5) 26(20.5) 101(31.9)
Town or village 15(7.9) 118.7) 26(8.2)
Gender Female 143(75.3) 100(78.7) 243(76.7)
Male 47(24.7) 27(21.3) 74(23.3)
20 to 30 47(24.7) 16(12.6) 63(19.9)
Age Range 31 to 40 89(46.8) 61(48.0) 150(47.3)
g Mg 41 t0 50 38(20.0) 1233.]) 80(25.2)
51 or more 16(8.4) 8(6.3) 24(7.6)
Teaching 5 or less 54(28.4) 15(11.8) 69(21.8)
Experience 5 to less than 10 49(25.8) 34(26.8) 83(26.2)
(Xp ) 10 to less than 15 4021.1D 32(25.2) 7222.7)
years 15 or more 4724.7) 46(36.2) 93(29.3)
Kindergarten 2ALD 10(7.9) 123.8)
Elementary 89(46.8) 106(83.5) 195(61.5)
School level
oo Ve Secondary 83(437) 167 9429.7)
Vocational program 16(8.4) - 16(5.0)
Very lacking 114(60.0) 91(71.7) 205(64.7)
Technology " Lacking 49(25.9) 23(18.1) 72022.7)
training Average 22(11.6) 10(7.9) 32(10.1)
experience Enough 42.1 2(1.6) 6(1.9)
More than enough 1(0.5) 100.8) 200.6)
Very poor 4021.1) 25(19.7) 65(20.5)
Poor 69(36.3) 39(30.7) 108(34.1)
Technol
o ?Ogyl Average 63(33.2) 737.0) 110634.7)
Usage Vel "Good 15(7.9) 1310.2) 288.9)
Very good 3(1.6) 32.4) 6(1.9)

Total 190(100) 127(100) 317(100)
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<Table 2> Survey Questionnaires on AR - VR Usage, Perceptions and TPACK Levels

Categories

Content of questionnaire

Question types

Frequency of using AR-VR for instruction

Single select
multiple choice

Experiences of

When to use AR-VR for class

Single select
multiple choice

using AR-VR -
Multi select
Major subjects used AR-VR . .
multiple choice
AR-VR programs used in class Short answer

Benefits of using AR-VR in instruction

Perceptions about

Disadvantages of using AR-VR in instruction

Multi select

using AR-VR Barriers to use of AR-VR in instruction multiple choice
Support needs for using AR-VR in instruction
Sufficient knowledge about AR-VR
Learning how to use AR-VR easily
TK Using AR - VR in daily life
Using AR - VR in an effective way
Solving technical problems when using AR-VR
Teaching how to use AR-VR
Selecting appropriate AR-VR suitable for subject contents
Using AR - VR effectively suitable for subject contents
TPACK TCK Giving advice about how to select and use AR-VR suitable for
related to subject contents 5 Point
AR-VR Modifying or developing current contents to use AR-VR Likert scale
usage suitable for subject contents
Selecting and using appropriate AR-VR to enhance teaching
TPK approaches and students’ learning
Thinking cirtically about how to use AR-VR
Adapting the use of AR-VR to diverse teaching activities
Teaching lessons by combining subject contents, AR-VR, and
TPC  teaching approaches appropriately
K Helping colleagues select and combine subject contents, AR-
VR, and teaching approaches appropriately to teach lessons

3. o7 H}

2 d7e ATFETEEAD A, A7 dY 23, AEAA, AR 249 £o 2
ojFojHTh A TEIE B dAFodAE APATNA BB EY AHET R
H AES MYt AT FH40 A 4 2 Bdsts A ARG 48 A
EEFEL YEEHEE AFHAL AH HEA AFES T AT uge
2u9E BPL B F @ T 5L £ dEAE WS 2B 2d



24  The Journal of Special Education: Theory and Practice, Vol 22, No. 2

—94 =
of g% Grrol=ln ‘jf‘%ﬂ St Yoz
20 £AE SREA el ol rer @3 3
A Amste] 318 4EAne AAEE FoliA ST F 321
A3 ArHRen, & AT BA A2 AWHA we &

FoNE dnbaAl 12793 E5aA 1909, % 317
& AASEY AT 2o ule thed 2 B4
1% AmmAtsh SEmAte] MAAR) B AEEA B

? & AAske] v —L‘jéﬁ‘rﬁla(%

ol
fo
olo
i
_‘>~_l,
b
i
o
oo

>

>

QE

pats

o

)

)
e ok

r:i =
ﬂllﬂl oﬁ

o

4

M

o

32
o

(e e yg

obo =
o St

OIO ){E‘

o
>

3 'ﬂzﬂﬁg AR o, E}
45 HAASAT. =9, wAFEC] ARESHE ARVR
}e AZo dsiAe dAgdS o83t H2ER A st
FEE AR 3 71
HAHSDE AW Byt =3 dWtuA o 5
TPACK 43 Afo]E& BAste] 9t TK, TCK TPK, TPCKol ﬂ]sﬂ/ﬂ
t ARES AAEGT Al HAE ARVR S8&3# TPACK FFo| wAH-
At A)7 ARVR &8 o F(AE-3E, AME3EA] &a)7F @S HA+= l
$8l TK, TCK, TPK, TPCKoll thajA o] & 4kr 2]
of thsixl= ‘ARVR n& && 3’ & 7|FoE 1de 1¥ ol ARES
‘ARRRE o' Ao, UH A& AFESHA] ‘3%%’ o7 AFostAnt. = o
WH*U:H At 7} DAY EE ARVR &8 o Fo me} ARVR &&
TPACK &30l o]zt dEA Adngtg. Az % o= EAZE 1% SPSS
o] ARE-H A D}.

oiN

ot
flo o

2o ™o

=
[e5
[0}
ol )y o oo o b oo Mo

-

{u
m{> r
ofit (L Ll

gg
£
o
ST
S
w2
K
H,N

N 2 o
El
>
i)
4
r]I.
=1
>
lo
o
o
<
=
gk
ofo
r:i
mt)
.{
J
>
O
o~
).
N
O
>

re N
og_ all FJ
) J[m At

& A4 ARVR 28

o o d

riria-{oﬂsﬂgmrxlmznmn{n
-

@ S
r>~

Do

6.

)



A Comparison of Special and General Educators’ Usage, Perceptions, and TPACK Levels 25
Regarding the Use of Augmented and Virtual Reality

1. E4mAlel YHtmALe] ARVR EE8i8t U 0l4]

oo [ |

1) E%‘—EAI-Q} °“='|‘J.|_A|-°| ARVR &l2& 3}

EOI—O

S Aot dtalAbe] ARVR 2838%S ARy g &83s, 847, &

& WHE, AAZ AET TIPS ZARGOM, BH AE GE DI E D
AN AR, 88 A3 BE DARYA BAYe] ARLY AL ARVR
Wol FEEA @ A0 Uehith SFast Cldel 14 AR (Leweks

"ol b wgkon, ‘WY’ A AR 05%% TP e Aow dedn U
WAE Idel 19 AR 1189 ‘1871l 1W A=’ Al8wEe $9°l 78 B
on, “wjd’ ARgERe wARE 16%0 AT B4, FUAAE iREe] wAREe]
ARVRE ARSHA &= 2o Uesth ARgste wAbEe] 79, AgANA 74
2 AE AN W TP Bo) AHESIAIEFRAL 13.7%, YA 12.6%), ‘HE’
SANA AR NI} 7P ST ESRAL 11%, Sl 31%). 9, Z]EF SElA
AR g S WAEE Qi AoE Utk A, ARVR 28 wahEe] A4S

ErmAls AR FAQR0S5%ANA 7 Bo] AMEElE Ao Jehton, ae o)
S(17.9%), #H8r2H12.6%) <ol W 8t 4.2%) A 7P AAl Agdte AR
et dutwAbe] A9 #EH26.8%) A 7HE wol Algsta, theoREE A3
(18.1%), AAIE(15.7% o= Wol AHgste Aoz Vehth w3 l.6n A 71 A
A AHgskE Zleg et

<Table 3> Frequency of Special and General Educators® AR-VR Usage

Cateoories Reqaics Garon SPED teacher = GED teacher Total
g Do Frequency(%)  Frequency(%)  Frequency(%)
Everyday 10.5) 2(1.6) 300.9
Several times a week 6(3.2) - 6(1.9)
About once a week 94.7) 53.9) 14(4.9)

Frequency of
using AR - VR About once a month 11(5.8) 32.4) 14(4.9)
for instruction

About once a semester 17(8.9) 15(11.8) 32(10.D
About once a year 22(11.6) 15(11.8) 371.7)
Not used 124(65.3) 87(68.5) 211(66.6)

Total 190(100.0) 127(100.0) 317(100.0)
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Introduction 178.9) 10(7.9) 27(8.5)
Janati
Concept explanation and 106.3) 765 17(5.4)
modeling
Provide specific examples 26(13.7) 16(12.6) 42(13.2)
When o use Review and practice concepts
AR - VR for 8(4.2) 43.1) 12(3.8)
| learned
class Wrap-up 2L1) 4G1) 6(19)
Etc. (Timing of use varies
depending on the content and 1(0.5) 32.4) 4(1.3)
type of activities)
Not used 126(66.3) 83(65.4) 209(65.9)
Total 190(100.0) 127(100.0) 317(100.0)
Korean 12(6.3) 2(1.6) 14(4.9)
Mathematics 8(4.2) 6(4.7) 14(4.9)
Social studies 20(10.5) 23(18.1) 43(13.6)
Science 24(12.6) 34(26.8) 58(18.3)
Arts and sports 34(17.9) 20(15.7) 54(17.0)
Major subjects i
used AR - VR career and vocation 39(20.5) 10(7.9) 49(15.5)
Etc. (English) - 2(1.6) 2(0.6)
Etc. (Creative experience
ities. Inf )
ecvtes, fnformation and IER) - 102
communication technology
education)
Not used 118(62.1) 73(57.5) 191(60.3)
Total 259(136.3) 170(133.9) 429(135.3)

*Multi-select multiple choice questions

YAl WA FEIE ARVR ZEIWS A A SRmA dutas
AT Qe Z2PS A3 UM AU A%
e AR 49 Re2 Gedth 1 fels 7 ng take] 54
298 Asn Ytk wASe] Agdttn $F
CE 4ol AN
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<Table 4> ARVR Programs Used in Schools
Examples of AR-VR Programs Examples of AR-VR Programs
SPED Teachers Used GED Teachers Used
* Coloring pop-up app(e.g., Quiver, ColAR Mix)
+ Vocational training AR app(e.g., Oculus Job » Digital Textbooks
Simulator, Barista experience) + CIRCUS AR app
* Gaming AR(e.g., Pokemon Go, room decorating, »  Coloring pop-up AR app
roller coaster experience) » Naver Road View
*  YouTube » Our neighborhood treasure hunt AR
» e-Sports(e.g., PlayStaion) e Museum preview
 Digital textbook  Scientific inquiry
e AR children’ s book » Mathematics 3D shape app
» Landscape AR app » Safety education guide(e.g., Ecoplay)
* Augmented 3D app
2) S4mAlet AutmAL] ARVR B8R QA
ARVR 23 #ad wase 048 2A87] A8 S5aatsh QutmaSo
Al AR-VR &89 7%, 97]%F, ZlE, Ada7 s d&sta, osddes
SRaA SATh B4 AnE AWEUGE 5 F1>, AnEow Efmae dutm
A BlS2RE )IA S 7HAIAL e ASE YEET AA, AR-VR 283 #dste] w
g0l AR w715 e AWRE, SEwAet dlwA F AY wE sy Feld
B BAAE R ATH SPFe B P 2 NER(SFEA 45.8%, YAt
44.1%) g8t on, Ooks ol Aed AL ‘ohAd AR APoE Ad ol
= g SJAAE P (SFRAL 32.1%, AukEAl 28.3%)0] AT
4, ARVR 287} #dste] A0l AVT orlee Avnd, E4uAel 3
S, 71 gol AT FAEL S ARVR &MY o ogeow A%
FAAA’ (24.3%)°19 3, G50 ZE ‘AR-VRe td IAZ FToz A3k A3
FAHFTY AHE (23.3%), ‘HA=F EYSE g AFTA YA’ (19.0%) ol2
o gutmAbel A%, b ol AR R4S ARVRY d@ YAH I
g AEHHA FAHFTY AAHR 26.0%°1R1L, T2 ‘A5 EJoRE Qg
PEEA WY (244%), SHYS] ARVR FEH 5ol oeoR AF FYA
A’ (23.6%) =22 YENT AFAE QokstH, F wA HAEe &=9fd= Aozt 9
QAT A2 e A715ES FASHIT
AR, ARVR 24 A Zolgol ti@d mAEe] A4S AHud, SFuAE 54
S4B wate] AErted Tz (6030 /M B NER AHE
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oM, thgogt WA A4 ¥ B A% BF (34%), ‘HAEEA 7] %
%603 Eoldth Vi HLEA A7) RF (2208 A e A=
2 dgstgon, beos ‘Wi A4 %
A%, F 24 AR 25 24 A4 2
= AR-VR &g&oAe Hj=E <At
R o g EAYE F42 AH 9L,

YAl ARVR 282 A% aAEe] QT8 4vn, Lt SUEY 2 @
Ao BE AETSE ZAE AL Y AN G20 A% ol BLE 4%
3, o HaBEA A4 AY L B4 T G6INF w4 4F oS
AT AFHY’ (@6.8%)E SUTH YWAAE ARVR 2L A3 HABEA /14
A AL 8 B P (54 R AUS b gol BAR gy, tgow
WA o AHE A AW’ G8THES SAT. 2oked, F 24 A9 BF
ARVRS| 9188 28< 93 ‘HAE2A A4 AL 2 G T4 I @Ak o
FAHE AT A5AW ¢ WaD 4w AU 1Y SxnAel A4, e
o] g Eux A9 o UE BAAE ¥ A4S YUk
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<Table 5> Frequency of Special and General Educators® Perceptions of Using AR-VR

SPED teacher GED teacher Total

Categories Response Options
e D Op Frequency(%) Frequency(%) Frequency(%)
Intri 1 ing interest, Maintai
THieue feathing Therest, Ada 87(45.9) 56(44.1) 14345.)
interest, Active participation in class
Improve understanding and academic
_ achievement through multisensory 61(32.1) 36(28.3) 97(30.6)
Benefits of . . .
. information experience
using .AR'VR Improve self-efficacy and confidence 94.7) 5(3.9) 14(4.4)
experienced* - -
Improve functional skills 42.D 32.4 72.2)
[ tudents” technol
HIprovie stucents - fecimology 20(105) 86.3) 2889)
utilization skills
Not used 98(51.6) 67(52.8) 165(52.1)
Total 279(146.8) 175(137.8) 454(143.2)
Behavioral probl d b
aviord, probietns cased by 36(19.0) 31(24.4) 6701.2)
excessive immersion
Disadvantages Health problems caused by the use of 1895) 10079 28(8.9)
of using technology
Safety accidents caused by the use of
AR-VR y y 20010.6) 765 2785)
experienced® technology
Class delay due to students’ difficulti
55 celdy e o students  CHICLTes 46(24.3) 3023.6) 76(24.1)

with learning how to use AR-VR
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Difficulty in continuous attention due

44(23.3 33(26.0 77(24.4
to temporary interest in AR-VR @33 (26.0) 244
Not used 102(54.0) 63(49.6) 165(52.2)
Total 266(140.7) 174(137.0) 440(139.2)
Lack of teacher knowled d abilit
tf‘ilseo cacher Knowiedge and &bty 15153.4) 76(60.3) 17756,
Lack of technology equipments 95(50.3) 91(72.2) 186(59.0)
Lack of content suitable for student
characteristics and applicable to 114(60.3) 17(13.5) 131(41.6)
subjects
Barri Lack of her ti lan f
arrers o Lack of teacher time fo plan for 35(185) 41325) 7604.1)
use AR-VR*  learning and using new technologies
Negatlve perceptions and lack of 8(49) 86.3) 166.D
interest of teachers
Negative perceptions and lack of
21.1 2.4 1.
interest of administrators (1D 324 50.6)
Lack of i
ac. .O §tudent interest and 105.3) 1(0.8) 11(3.5)
participation
Total 365(193.1) 237(188.1) 602(191.1)
Provide training to st teach
ovide training to strengthen teacher 89(46.8) 74587) 163616)
competency
Support technol i ts and
HPPOTE TECinoloBy equipments &n 107(56.3) 95(75.4) 202(63.9)
build environment
Development and support of usable
content suitable for student 120(63.2) 19(15.D 139(44.0)
Support characteristics and curriculum
ds fi Se time t for cl i
froeds for cure fame o prepare for cass using 22(116) 33(26.2) 55(17.4)
using technology
. Imy hers’ hnology-rel
AR-VR® prove feac e1'rs technology-related 17(8.9) 16(12.7) 33(10.49)
awareness and interest
[mprove administrators’
technology-related awareness and 6(3.2) 43.2) 10B3.2)
interest
Increase students’ interest in
52.6 324 8(2.5
technology and participation 20 e 25)
Total 366(192.6) 244(193.7) 610(193.0)
*Multi-select multiple choice questions
2. E4mAle} 2HtmALS] AR-VR &S TPACK $E
EFnAel dutwAle] AR-VR 837 TPACK & 43 ZAys= 23 2
o TK, TCK, TPK, TCPK Z} ol thal wAPEE Ho, EFUAE AASta, F
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WA HE 2zl tig £ g 2 FoFEES (FE 6 AR 4
3, TK, TCK, TPK, TCPK E& FHolA EFuAHHA Bt 2.32, WLl 2.31-2 34)
oF AW AHAA Ha: 2.22, B 2.20~2.26) =5 2™ (12 A Fhi} 3H (RSt}
Atolo] HEZ o]E9 TPACK &2 &4 &2 Zo2 Yeyth SuAr gt
WALE T A TPACK 5 H57F 23 ERAT F9vd 2ol e o= 4y
ittt o]l SFnAet dRkaAbe] AR-VR &80l g A £

34l AR - VRS A3t &8ss A2(TCK), w44
st &8 & de ANH} 5F wFUE&S 7HEX = A aedE A ARVR

< g9FHoE 8 & = AA(TPCKO Fmg 2Hol7 s o vwgith

f

2

<Table 6> TPACK Levels of Special and General Educators
SPED Teachers(N=190)  GED Teachers(N=127)

itz MGD) MSD) ! pvalue
e 23479 2.22(85) 129 2
TCK 23180 2.200%) 102 3l
K 23490 2.26(99) 7 VG
TPCK 23297 2.22(1.08) 8 a1
e 23279 2.22(86) ERY %

3. MAFRE 2 AR-VR &8 0{E0f m= TPACK £ 0|

=), o] wz} TPACK —r+°ﬂ
WAFE F ARVRE 83 nAbet 88314 4e

RVRE &3 A9} 8314 &e WAME FE3H, TK,
TCK TPK, TPCK <FFoll th3t Hv 3 EFAHAE GE Dol AAsEAT

<Table 7> Descriptive Statistics for TPACK Levels by Teacher Types and Experience

Using AR-VR
SPED Teachers GED Teachers Total

. AR - VR AR - VR AR - VR AR - VR AR - VR AR - VR

Lotz aiiz Used Not Used Used Not Used Used Not Used

(N=66) (N=124) (N=40) (N=87) (N=106) (N=211)
TK 2.60(73) 2.20(79) 2.45(88) 212081 2.55(79) 2.17(80)
TCK 2.65(77) 212(82) 2.39(97) 2.12(95) 2.55(.86) 212(87)
TPK 2.71(88) 2.14(85) 255(.98) 2.13(97) 2,65(92) 2.13(90)
TPCK 2.64(94) 215(94)  244(105) 2.13(1.09) 2.56(.98) 2.14(1.00)

Total 2.79077) 2.28(.79) 2.72(.83) 2.26(.82)
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WAFE, ARVR 83571 TPACK & mX= 9, F H5 1+ 4 9]
FFol gk E4HEA Ade F O Zrh éﬂr% Amrd wAFEe TK,
TCK, TPK, TPCKel Fov|d F&FS HAA Fe Zo= Ueton, wAFI %
ARVR &g 7+ 4528 w3 TPACK F3o F9u|3 J&FS mxx &= A
o2 yetgt I3y ARVR &8 5o et TK, TCK, TPK, TPCK == g )4
frojul gt atel 7t e ALZ YERRTH

<Table 8> Analysis of TPACK Levels by Teacher Types and Experience Using AR-VR

Dvea%?ﬁgt g}ﬁgg df  Mean Square F p-value
TK ey 1 9 1.49 22
TCK 121 1 121 1.62 .20
Teacher types TPK 50 1 .0 .61 44
TPCK 35 1 .85 .86 .36
Total 1.04 1 1.04 152 22
TK 9.09 1 9.09 14.40 .00
TCK 10.67 1 10.67 14.24 .00
TPCK 10.56 1 10.56 10.60 .00
Total 12.64 1 12.64 18.43 .00
TK .06 1 .06 .10 75
Interaction TCK 112 1 112 1.50 22
(Teacher types X TPK .38 1 .38 A7 49
Whether to use AR-VR) TPCK 20 1 20 20 48
Total 42 1 42 61 44
TK 197.54 313 .63
TCK 234.52 313 75
Error TPK 257.04 313 32
TPCK 312.06 313 1.00
Total 214.66 313 .69
TK 208.62 316
TCK 249.37 316
Total TPK 276.65 316
TPCK 325.48 316
Total 230.43 316
1 o, ’”P FEE ARVR &goffo] wel TPACK F2ol Apol7h leA 4
HEQoH, ENAFAE <& P AASIY. 2HE él'ﬂ%l-ﬂ_‘:ﬂ EF A= ARVR
g-g-of 5o fﬂr?/} TK, TCK, TPK, TPCKolA w3t =}o]7 A= A ZE e
[e)

Ik w AL T3 ARVR &g&offo upgl TK, TCK, TPK, TPCKOﬂlﬂ ©olm 3k =o) 7}
ATt FAHOE EL A= TK, TCK, TPK, TPCK W] 99 m%F §o 42 019
A fFeulgk zolzk Atk Wb, AW Al TKeF TPKAAE f2l4E 019A4
ou gk o7t lom, TCKeF TPCKAA = folgF 05004 Fndk 2ol 7t 2l

>
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ATt 7leFA @M= ARVR &8 ofFo wg TPACK & zols SuAL
AukwAbel] HE) FiHoR o & ZASE et

<Table 9> Analysis of for TPACK Levels by Experience Using ARVR in Special and
General Educators

Variables gqulllnargi df S%E:ile F p-value
Teacher types .94 1 .94 1.49 .223
Whether to use AR-VR in teacher types

- Whether to use AR-VR in SPED teachers 6.16 1 6.16 9.74 .002
Whether to use AR-VR in GED teachers 4.57 1 457 7.23 .008
Within Groups 198.48 314 .63
Total 208.62 316 .66
Teacher types 121 1 1.21 1.62 204
Whether to use AR-VR in teacher types
Whether to use AR-VR in SPED teachers 11.02 1 11.02 14.68 .000
T Whether to use AR-VR in GED teachers 3.27 1 3.27 4.35 .038
Within Groups 235.73 314 75
Total 249.37 316 .79
Teacher types .50 1 .50 .61 436
Whether to use AR-VR in teacher types
Whether to use AR-VR in SPED teachers 13.74 1 13.74 16.76 .000
T Whether to use AR-VR in GED teachers 6.40 1 6.40 7.80 .006
Within Groups 257.54 314 .82
Total 276.65 316 .88
Teacher types .85 1 .85 .86 .356
Whether to use AR-VR in teacher types
Whether to use AR-VR in SPED teachers 9.31 1 9.31 9.34 .002

TheK Whether to use AR-VR in GED teachers 3.92 1 3.92 3.93 .048
Within Groups 312.92 314 1.00
Total 325.48 316 1.03
Teacher types 1.04 1 1.04 1.52 219
Whether to use AR-VR in teacher types

Total Whether to use AR-VR in SPED teachers 10.46 1 10.46 15.23 .000

Whether to use AR-VR in GED teachers 5.07 1 5.07 7.38 .007
Within Groups 215.70 314 .69

Total 230.43 316 73
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g, dubaate] A9, A - Bstn 2o maelA AR Bol AfdE Aow
etk A8 - 7 nde Yeane Ade sase yee Bol w1 it
3, AFHol e @BAsEoY APsHo] E ol RN, HeHelE YL
o) &7 sgrol ol FolA T ATHAWY 9, 2019 ﬁ%% o), 2014). AA AR
e AF: AR-AA FHA 2, Fe-azwe AT FEUL ol
8 52 4 20] ARVR BEE oA Wews w4 Aol Sol@ Sutol
g @ 5 ok @A A7d oz 2F 050w AE 2 B8t o) ol
gon, B Az olelgt e AL 2 Wsy Joku Bo) oY Srus
o ABLFA A ARVRE F2 BESHE obsel R e W Gl 54
9 @ 4L HAF AR @ 5 Ak Aot A9, AXA, AAHA B
Mo neh gANZE & e wewol ey, Uushyel A oele Aue
Re} 47 o AAZE 4 Qe medel BRAW Aow AR 5+ AT

2. ARVR E2H3 o4

A, ARVR 2-ge Aol U@ 2423}E B, SFuAs dutuil w5 3
Hel Frlg fusn Ao Fe] FAT F U= moz
Z AR APo=Z 23 oldlx E TddAMHFHE A4S ARVR &&
AAstAT. I2HY FHo 2= ARVR digh s
9 oEw, A=Y =YoE YT A TS WA ol ARVRo] A9 &y
T B el R =dE Pl did mapHelzta Bk we AYATS

(BAAS, olel4, 2018; =743 ¢, 2010; £x4, 2017; Tokan & Imakulata, 2019
Yuliono et al., 2018)e] Ay} o dFert. F474(2016)2> ARVRE &80 F5,
#2998 4y 59 FAE ¥ F Idvka 3ok Quintero £(2019) =g
TAATE Tl olzld ARVREY FHAAG tisiA AFstATh o]F %, st &m
frie ARVR &89 Al FAlol ¢kxo]l & 4 Qv webx ARVRES &8 5
4de T o wAELS A Bud wg - s Ags Al eVt o dE =

, 7Y F ARVRE A, oJ9A, dnprtEe] AIRE F<F AFSE Zi1A], =3 ZA
AE(el: J=, Fo48 2 FAS Aol A9A FA S = HASAS o o

A AE AAA ol E FAAJD AYe Ae

=4, ARVR &8& A Zol=ol e A& §5e= %—’FJ’L’*}Q} L LSRN SRR
ARVR &&ol tha Aolyp Aol EFH3 M3} HlaszA 7|79 #5& 7V
Z A At AT ol weEk wAFE S ARVR 283" wA A9t AR

VR 7124 A ¥o] "3ttty $HE3Th AARZ B Ao =&5H AFHE By
TAFES] ARVR &E8uls:= ugron TPACK ZAMAE EE9] ARVR &3}
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T Aol B A st YAk A3 A (Cooper et al., 2019; Russell &
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3. WAIFE ARVR &8 0{F0| WE TPACK =& X0|

AR, EFuAret dRkaAbE ARVR 283 #éste] TK, TCK, TPK, TPCK 2 &
BN FomZE Zol7t e A2 UENT. STuAket ditawAb= ARVR &
|38, Z84Y 9 A4 BFoA fFARE FFE BT F Y 25 ARVR &
& W=7t By, F8stHA AP Aol FolA T Hl=3 ARYS Bl
ATh EZH ARVR &&o] o & o]folAxE vl SHE AT ol Adxw
A ARVR &&3¥ TK, TCK, TPK, TPCK FFAA= %A} 2,
AsE = ok F o5 e TPACK & A= EFwAL Iutu At
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