B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

B A A T SR RS E S AR T HIE
R+ UEERESEBAFRYE B

Application of Virtual Reality Technology in
Calligraphy Teaching from the Perspective of Digital
Humanities: A Practical Study on Cultural
Inheritance and Learning Innovation

sE

Huang, Shu-Hsien

Author’s Correspondence Information

TE#1EER

=i E Huang, Shu-Hsien

Assistant Professor

Department of Information Management

National Chin-Yi University of Technology

EUVA ESY RE NGNS LN EE e

No.57, Sec. 2, Zhongshan Rd., Taiping Dist., Taichung 411030, Taiwan (R.O.C.)
Email: shuhsien@gm.ncut.edu.tw

DOI:10.6360/TJGE.202412 (34).0012

Wi HEH  2024/10/15 : {EIEHH © 2024/11/26  $252 H © 2024/12/11

No0.34 December 2024 | 439



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

EES

FEHEE ST (VR) Ble A URME S B 8 » B BB S ARV T A -
FEEGE AL T FERFHEE T REERE > HEEHE A ERANE
B> FAREER T/ NERGE P ihR - BRETS A TIRE R - 1t
B E AR Z RN ERA e L T AR EAVIRE] - SRR = B T OE AT
> EREBLEANLEANE T - AT EIERGT VR Sefram ri s iR - 22
AR TR RIHY SB[ B A (e AR B A B2 BB T S 7[RI SRR
VR A S R S HE KR T R E R T RN RV T - W Fedi R -
VR e 2 AR AERNRREN: - VSRR EREN: B BT
MR EEERR - RARKEAEHVE LR 7T 2SS -

BRSEY : FEHEE - 2EpS - EHESE

MEERHAVAED B8 FURBHG IR AT BRI AR B R > R it
H 5 (Virtual Reality, VR) 2080 A2 BIHTHVEE 32 TR © MR E SEROITAE
St BEI B SRS R R - SRR R )Rt s B EE
48R - VR Rt N B U= B 8t > ERERZIERN A EZE S - Bl - £
HREEHATIGR T - VR BEEHRRTEST - 852 B RE N A S IAe R RE PR
(FEFEDT > 2021) - [FEBEHt - FEMEYIEERE R > VR Beffo s [SFEEUR - I
AliE B AR O SRR (S 8555 > 2019) - IS LEEF F BIHUR VR
FEHRTTHEEE IS E E B T VB E TR ) - DA bR B IR ARG By Sk
BRI B RGN - FAME R PEESSHENERRITE A - SHER
TR - SESNEBESNRIT - 240 > BERARERANEE - FAET)
EHERME TR &L 3 SRR E IR THERFYIRA S 48 5 M5 ) -
= B E AR - MEEABE ZRIE&LAPkE > VR £igfeft 7 &

440 | E=+1U O U+ A



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

BT - WZedat - B0V EREE - B EER AR R
TESE » S TR BEIGHEE (BRFFES - 2022) - [E4h - VR £iflrf
EREEIAEF AR » BB I REI R A& R F AR R AR
BLLEEUR (BRF5ES » 2022 ) - iE3RH] VR BiMEg e ilr B s iR LR A EE
AIHEEN{ER ( Gao & Suvimolstien, 2024 ) -

FEBEE SR AT AT AR (A F AR R P IR 2R - B BERT - B2
REF LA T R AR SRS A o A (EERHF A HEITERIRE -
B Z A RE Sy o SR A Y SR R ]I%”Bﬂﬁhﬁ?iﬁ%ﬁi&f%ﬁﬁ A
AVECRBLTERY - [FIlF > VR SRS A F B I F Aol > R A i
TTEHREVERES » MR ERHFMEEE - b - HRBETTS
VR £ & ] PUBC s E A RE S e - A DRSS IR - JEEATA
I HET T 5 LA -

PRI P EEAE R —FTE RSP - FMERERCFHI LA - FE%
ZE A~ BREENETRE - FANEEBENERNEIIHEE
B R RIS ~ FE SERIRE SRS YR AR - 28T - BB ER AR
i EAAE T NETRE P E SRS ST SRR EHUN T EASME
[EAERRI N BN L IR RS E i - B S A WA BB E R
B D\ HIEH AN A B s P2l -

AR AR T2 R SAHE E R SRS RE - 22 R R R TS
HEFTERE - AT > ERETAFAERTZIRG] > FINSEEEIRAVA e ~ A 2 [EHY
HEFAIR > LUREAERRZE THRIEAIIESE - SHOREN B AAKER - BT
= BRI - RO EREEF A e - N BEEEATRNEZE
=K - B - WA AAGA ST - DI T HANEE B -

RN > EHRE SRR T —(ERraIsA % - B VR £ifr - £
Az w] DAERE SRS P RSB E R E ARSI - SRR EHEIR LA - e T

)

No0.34 December 2024 | 441



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

BEERENRENRES - SEERESERE A Eett T ERr LM - EEER
OREAENERSR - B FIERFE R H CHEEINTE - FEEAZE - Eht
HEA LGRS AARINE RS it ((E AR AEERAZ
RS BURUK - REEBEEEE NS EMZ Tt -

FERRAEHIREZ T > BRI ER RSP - FATE R ECL
{EAYBRE > AR AERE AR 208 LIE& XA AR » EAEE
SRR Mt T —(E R LAVE IRV TT R - RESR IR E A B EE R —
{678 B H O B EAVEGERIRTE - 2RI > B RIS E ST S e E A T HIIEM
R R AR > CEEHN LTSRS A BRI ARG M ARG 2]
FEOTHIEER

RIL > Ak Fes S ke M i B SR e A PRI RTSCR  ELAeskas
TESE THE VR Fl 2 SRESIE M ARV E AR TR - s R &
I - [FllF > BFEE A SR TS - R VR ROl E &l s s
71 Aavb SRR BRI R4 Ry A B A B AR R -

ATFEHT L H H HE SR R S SR T B E AR TV E AR - B
Az HAVZOT

(—) FTTEERIE AR EROR « AW il VR B2 & aE
Sy A UL L BhA RV B - SR B AE ARl EAVFRIR
A E BT S AT s AR E AR AT AEREELEAS -

(=) WopB b Hy R MUEREIEN - HASEBRET - BATEGR LS
HE e = FHEREENEN ) o BB BEE RO > WA ERE
SRR R R A BRI UE GRSt T MR AR AR B - 0
SEAMIHIE B -

2
2
(=) TR AR E RS RER AR R  AWFTRIEA T

442 | =410 O U+ A



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

R A A R R B B IR A IR T AR R - T EERE
W& Z R DURR VR Sl & AR E R -

HREEARES > WS B AR BB BT AR SR A B RE » ZEA
PRa R B SR S AR R VBB M R AR R AR e L S
BFEsE R A B B VR FOE R AZEE T HIEREE - AR E R
SRRt 2%

R~ MEBEOR

— ~ BB A SR

B R ER e R s BB IR ELBCE 2K T S > CHALIRY)
BB ERIRF R T 3 TR - lEHEE S (VR) BilofF AEUirRt
R —HRoy > eI EAVEARIF AR - AR U UHIRREREEA
HhERE ARG E (Liv, 2022) - FEREEZHIEEE > BRIy R A E
PRI VR > EEEE B H MR R AR R S - BB G B
irAIg E AL > SUBEER DAREIAESERS D TR (58 - EMERS T
BB REE - SRR IR AR (Zhao, 2022) -

FEFHEEMTTHE > BRI e R W RS S LRVER R - Bl > BT
R REBALSATR A TP BN EREL - AMEAERTHBUR AV 2 BLRL - B AE RN
SERZIM S — (R RIEETH S B (Zhao etal., 2019) 5 LB R
T BRI ESU B E PR AV E A - WE B e
RS TR EEEN T -

No0.34 December 2024 | 443



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

= B AR RS

B ANV HE T S ARSI - BB E AT
REREMEAI A PGSR o Hh—(EEE 03 R 2 PREEN A LB & AE G
WRZY - BERKER G T EFEEGAEHEMEARER (Jiang etal., 2024) - (4
HTFEE - FRAIE AR G EBTREIRET G » DI FaR 8O R iTsE
B2 oA BlEl s MR E iTREM: (Huerta, 2016, Vermeeren, L., 2017 )
Xu % (2005) G TR BB ROl - OSSR R EEL . HEUT
OABEER L TH EENE R - RO NERTT TR E AR FEE
B B RE AR BRI EAVE LB E T A B F AR S48
RS RN FE FI I RET - DT SRV IR G B - My s P
#&45% (Xiaoetal,2024) - 1fij Yingjie (2017) A% 7 —HEEN A TAZERVEML
EEEGMELRN LA ERS T EERREE - BinE 7EE
BN CHVERR - FRR B S A LiE E PR SR 3R L o e FH V8
77 o AN ES A TEEM T H » 41 LanT » EHEEREE K » FIR TS E5E
FREEINEZ » BER T A LEEEIRFEIEEEg S =07 maE

(Han et al., 2024 ) ° 75 S 2 S7 M HHRE Al 20 A S A80RE ~ BT AR
BHEHEES > W E A B LAVEERESR -

=~ B AXEREE

B \SCHE E PSR BT 5 AV E A5 1 8T S B R T T AU R
BRHAT > LHEELHEEEREEEITH = RAYEIZR (Laschinger,
2011 )= BEA1 > BN PE RS RS2 FH B R il BRI e e T iE Le
PREEBEEN IR - FrAEER S LA ERIERE (Cotanetal., 2024) - FEETH
B SEARARAY SRR - B A\ SCRE Rk SR A (B EAVER - MR sE
R e AEES SRS (E (Van Ruyskensvelde, 2014) o SE5@ I B iT AITHEEE &
ERUAEHE T —EARRVER - CRERRAEI U EEN LB - 1F

444 | =410 O IuE+-— A



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

(2R ES ( Simon-Sanchez & Ferndndez-Sanchez, 2023 ) - 38 o &5 4[] FRHH »
Hifr N\SCREREE B E Rl - BRI RO B E (VR) TRy sasE
(AR) > BUEBZEE - AN - AR ERGE - SE452ER - R AL
REAB BB EAERTES) - e B2 11T f3E G IR
SIA - BAEMEEAER -

& WA

AWTTE SERRETEHEE S (VR) Biffoil A FAS R B2 A4 SRR R L
W8 > WM ER AR BT L R T AL - RAahFe g Rl ke b
T ERERL > FIERBEDGRITHIE RS SRAE R EZEVIFUEETRAST
FEEATRMN - FEHEAE - SiE T &R VR SEABEAIREL -

— IRHRERR

AT FEH EEE GO IR 7 SRRV A > S EDGRPHIF AR
HETTERET © AWFTE R BT ERE T 7 FREE - 321 A Hp A 10 A
AN - R RHE 2HBEPERRREEAERER 4 O BUNEB
FAEEGEEE R 15 N BFFHEGFEEENRAR 2 N - AWEERGL R
TR RS ARG A BRI > EEI T Fer R AR SR
£y ERVEME - B S (EEBEIREAE RN - AR AERER VR i
T EREE - IaRGT B 7 AR AAE B SRR T AR B K SR B

H Al T/ NERRE A F AR - BBV R E RS AR -
ZHEBEREENEF L AR - HESAGERRASTM - k= BIRHEE
AER - 5IA VR SMTRete (DR AV E IR - A B R EANEOA
EARETT o dEIEE S MRS R AIEN A - NI - AR e S VR BAE

No0.34 December 2024 | 445



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

TEARRE YRR TR ARET

=~ BRSETA

i

AWTFERFE M EZEYTTUE - FER VR FAZEPHE R4 e
AT WEFETTATT Ry LU 26 (B0 8% -

(—) A e A

TEBTRBRAGRT + TS BITTSR A B A (T EAATH » DA T WL A A
B - BTHAET A AR B AR TS R R S - 1) 2
AR A B © AL S R B SR AT - I
B LS AT IR -

(=) #EER

AWTFE A 6 35 > ERAREFIA VR Sl T A E - B4R WAL VR
PHEGUR RS © EARREE ARIFREE > WA ARSI REEER - £
EfEFRgE > 24T DBEREETY SRS LHNEEEHCHERRCR -
ERHEGETRE SR B R AR TR RN AR T AR EHIEEE TS
# o

(=) BNBHEEHE

HLEEGE R  BARETERRN et S AR RS A -

TR R LA TR RIRYSTASERE - SRR B A SR R ~ Al R B

BRI BRI RRE o AT R MEEEREEE > HTFTE T DUHEr VR HAEER
BEARBERRT VB ESSCR -

BeAh - BABRHER —rRRMEERG - MENTUANEAEEEE
HUMEREE ~ ¥ VR iz e - SEHRECEESE - BLE(L8EHA
BN iE—20 00 # VR FififE S ABE P EMEE -

446 | =110 O IuE+—H



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

=~ AR TR RASREIRE

AWTFET » EARR N BENFE LT > WA AR I E e - E68
BEFERTR N E RS R AT E R EHEER - BB R BBt
HEFTOMT - DIHIET VR FABEE RS AR RN S E BT S B A e A 5
S E - Ry T 2 TR VR FEAREEELNRE > A e R R E
{EaFfl - MR RN ERGETRA RS - SAaaVUEE R - %5 138 HEN
BHERE L - MGt B EZ ARG R AR E TR RN T -

* 1 BMEIEEERE

il REE
VR g VR BRI 2 5 1
2. fEETGRE T > FAEHURATER VR TR SRR )72t
3. BB VR ST IR
g PP VRO » B (L B SR H
5. [EF VR BHINEE A - SR SR AR
6. TAERMEAETHILTT » 1E VR B FETE R E B
7. WA VR ETEE - AL T
HOI(EL 8. FABLMA VR TR R TR
0. EAIEAREA A RIS BRET R e Ak
10. B VR ME(TERE » HLhts ks o LR R
o ILVREEEAR  RERREEES TRESEENE
R

12, g HA A VR B #EITEEH
13. TS SR EEA VR #7583

BRACR - gt e TR -

FEWTFEIRHIHTER T - BFFE BRI hER R T 7 FR4R B2 - DT et R m]
REER LR 2 HAER A SR O - HESh - VR Rl A A AR - (B

No0.34 December 2024 | 447



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

A RRRANES S BB T e _E RTRE GRS — e B E A -

B EERGREASN

Fo T T LRI AT GERIE A - BB T ERTEr T53E - DL T ##
LRI VR BUA T ERERIRE -

— ~ BAMERATRHE
(—) THAE{ o A R

HReF AT IR LFIUE - B8N FROMEE - 4 > B8R
RFEr AT TS KRS - EECRE TR E I R R R Z TR /KR
AYRETRE - IO T2 LAF & > RaRE BB ST -

(=) BEREHRE
FR RGN E) - HATEASRMECHREER - A EEREGREN—H -
(=) SEREAEEA (VREE)

FEEHREEREFHEM - BINFIA VR ETEARE - ZHEIRFE T
O PP EIEEEE R VR BB E AR EERHER T A - S AT E R TR
H o BRI o 0 AR LS/ KRS NERERE
= BAERETHRHE

PrEERIERRET  BAHE 7 =BT T H AT SR E AR 2T
M7 TR ERREEANREE ? ) T HEEREA (HEERENE 2 ) HiE
BRI EAIR 2 Fon - (EEERVERE R ARE - SRR ARHEMN VR I TERE

448 | E=+1U O IuE+—H



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

BIORARE - S RyiE e TENE LA BASES - (EE0 ) B4 B AR
Rolad > BERIBERE—ENIEE - 15N - hESERRERS > HEREER
IS EAEDT - WAelih NERHIIURREL -

RS S - BERBIERR I T R S ASRERVE ST RIE RS 2 By
[FIEF - FEST SRR RGETEE S [E > DI EERUR -

R 2 BAEREBRARBIEEREE R

BEEANEZ EAHTE H AT ERERT DA
IE AR EEHIPRER KREsETt
= ADIRHEIWIERY o BREEARE HE v EEEAIEE
E2 FHA A BRI AR REA
- HEH e Bo = A IREL
- RerEr o EREHE o« REE REIR P B R
B/ MR — T 2K = FISAHY and (ES5HY " HH
= EERA - REEZESE > WRFEAL  HESUEER)URER

= REEELHEZ

= PR N REEST
HYERAZ EEITRH I
(5]

TR o

" SRl

 FEEEHYESE

- R gRREIR
e B

R ERPER

PE4 BEEA RS

" HEAFERAMm
O

T RERR

g FIEI TH
IRELER - S
KE

BTSRRI ER

ZHTR S EIRRNE A
HIERIE » EARRYEERE
=10

SN EALE
AIRZ TR > FIRFK
FEBRETE &

BREEARE  HE

- AL
B AMTEE LM%
Lk PN

" BRAESEA
aHIEEZ &
ik BEE
7%

i T R SR B AR

"~ RAEFERY
B 0 HegHHh5E
i
—fEFESE (FiL
F)Fk

No0.34 December 2024 | 449



| B 3 2 5 2 7 )

Taiwan Journal of General Education

BEEENEZ EAHTE H AT R ERTIEA
FHA N B AR AR
BB
BRZ ENREAREA BY

j
" IANY

BRI - st E E TR
=~ 5o

HhaEmE | Fon o [F82E TRASR ERFHAREE > fiblgs—&
FABNEE DAG LR R FARRAGIRE A - 5540 VR E R E RSP EREE
5 BAMFOREHMEA R EGENERE TEAEER - RGBS
ARG » U2 R EERERE - TR Er T N EFEERBE G E 5T

%éo

1 EEREMH

BRI © WieE a TR -

VR &% | R AR EERS YRR AED R 2 HA R Rl i ERAT R A AL
5 A RS A RS L FEIERHIF L - PR al DLEER > AR EALERAYE
EERTRAVEEBGE SR A RS AR [FEAESRE SIS R 1Y 22 SRR

450 | =+l — O mFE+—H



B \ U A T R BRSO EE AR R IR -

AR R BB AR B BT
R o BHR EEASVEE RGEE > FEMMEREAGRHIAO EREEHY

TS B ERE AR — T8 -

RERLER P=EEd
ARAI-VR AR 1%-VR R AI-VR iR {2-VR
o Jo2802 =
L - E7§ 1703 2F 78 13
AxS 7S A
38 &
RRER | HEE vk

M 2 & EEEREEASRATER R IR

BRAR - bistEE TR

HEREREFAESINR A LN > SAZFEh A RS AR - K

HS A A E S B E ARG BTN - #A TIPS ERAIRTRE - /248 " &
ZH ) B > BAER T LITEEE TRnER - B R EENVERIAR - 7t
& 3 BRAl I RBERE Z RIS g e EEEbieES - &h VR #81% - B4 g
eh EE NGER - WREEF T EEAEMES RIS - 5550 - ATLIER
AIERGEER S > 2ANRBIREHEY - g AEENERVHEE  WAREEA
;xﬁﬁ?ﬁ‘ﬁt%@i—%ﬁ@fﬁ% - NIEEAEGBERESBE 1R - M EHAYEERTE

FEEBNENHES R E AT RIS O ERE T -
raB&su IEMT D

RAEA i b r sy B

,g /ll“ﬁﬁ% "_"“)\‘ﬂ?'

t28e | REwWL

'i-/§j% ‘ﬁgEJﬂméi

No0.34 December 2024 | 451



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

B 3 EREEARARGHR
BRAR - bt E TR
BEAE > BB SR AAT S S TG E 4G TR K Bl af - BETfE g

NEEFEAE RS HRE ARSI ESTRERBE MR T

HEEREETANERE  fla  HREMmEE 7 ARRRmEET S
g o] DUEE AR 3 A R v e A EE A IEh Wit P4 TieE-

BZA® N £ M E G
m \w J

B éq%% ‘% it r;ﬂL%KEB “\é\/%% @j E

RAT = & 1 AR

WTBRE 55 B2

k) EF%

B8 ¥ # =
'g;@’“.gﬁ B’ﬂﬂﬂlﬁtﬁﬁ{ﬁﬂ @ @ :ﬁﬂﬂ—

ET o

2

B 4 BEmRGEFEER
ERE - Wi EITRE -

EEH RO R TS RAT IR 3 Fon - PU{E A R {ERE B R 0.7
FONPA B G RE —EHE I PRt i) AR B 4G TR BB (R 4.5
FeA o AHIEAE VR #R{E R DLSEERKRY 4.5 RIDUESRAIHBNE R - Hia
—rFEEAEEERE AL T 157 FERER TR AL FSEHE A
EAH R EARAES: - RENIRRIEREE Rt a5 L5 Bt A
{EFFRHHI R > REERNHARSZMARE - A H#A VR 2EERE - f

452 | =4y —OZMuE+=H



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

DIEPOEmE I RS T ERERTER I (EST - HoAh = {1 A B2 = o AR -

R 3 B OREE RS SRR AStsT E ST

[ RSk AR Cronbach's Alpha
VR #(E 4.29 0.96 0.92
SREFEE 4.58 0.57 0.75
EEILE L 4.44 0.79 0.72
ESRE 4.62 0.63 0.73

BRAR - st e TR -

YRGB VIR MR - DU T fRER R ¥ VR ETEASEENEE -
JrAlRy 1~ A VROETTEREIR Z IS B2 RS e 2 ~ (/] VR #E1TEA
EEIRAETERZ ? R(T1EE? 3 ~ WEATRIEEER VR ETEENHIOEE ?
4~ (] VR ETEEIRZ AU BN Z R TR B RIS (LR
MMARZEEE %) BEATT -

(—) (EA] VR ETEE R 2 SR E 0 2R (e
LVR E R R 2= L
(1)—$H—# 5 VR SRR IR o] U7 — 35—y EA(S3 )-

(2) #IZAehR © £/ VR ZRD > 22 F1E VR ERE A TS -
Btk RISmEE AT AERAR A8 VR AYRIZSEEERUE.
RS HZRHIAR AR (S7) -

(3 BEREETH SRE M VR 558 AR — 20 FEEESF A (ST -

(4) FUlTEE © gedl TS AHVEE] - 2FAVT5EE (S19)-

No0.34 December 2024 | 453



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

2. R BB

(1) BRI« 2R LEREN S SRS il giEE  HAH VR
e e fHlE (S2) -

(2) KA - FERE TR EFEREE ARG R ¢ B VR ARGEH
EIREERAIRA R (S6) -

(3) BRERME © (EH) VR 2K EaRAEsE2 5 R % - PRl —fiery a7
SR A GREED (S14)

3. VR # 220 ER (RELEE R4

(DEIEER: (EH VR ATLIE MEF2afnssKo ) DESE s h e
ToraE (S1) -

(2O (EFMERET T AR ESAY A S Tk A FAE R 2R -
H VR BEEEMRA (820)

4. PESREREHY O BT EEL SR TR
(1) SEEESE : o] DB R HESE P A S A0 - BIEE (S5) -

(2) B LB ] VR ETEEEG S —BEEH > A g6 L3R4
B (S18)

5. PSRBTt

(1) REMEDUE © FRP AHBEEERAUE - A7 T AER
(84)-

(2) FrEsr B Mk - bl 2 AiAvERE - (B VR SBHCE RS M X
AR VR ARAT#R (S12) -

454 | =4y —OZIMUEF=H



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

6. EFEBAATE(L

(1) 4R EEAGR ML © —(ERAESLE - —(EZAESR T - (EH VR GBI
FEHIAFEHE4F (S8) -

(2) \ERHGETE - FHERA > R VR AILGEREE G EAM > 2
HiBE A ERE (S9) -

(3) HGELERYRRE © ZHIRVEEEEREANE BER - el » EEN—IRAY
SE - BAEZ T VR BEEREEGEE AR 7 (S16) -

() (] VRIETTEESZEBIRATERGZ ? RyfTEE?
L. ey B R A 5

(1) 1R%FA1 - DARD FAEERAYERDY - —(E1RFiervaeEs - RSEC
H VR BEF A RELGFEL TR - BirigaEE (85) -

(2) REAL - NAAH—EEEEamEE - REH - RAE®R - F—R(EM
(S12)-

2. SERREE R

(1) ARBAL » REFIALA » ] VR LiGESRIEEGAR - ARRESE
I VR > BRI e (S8)

(2) EHDUIIRESSR - AN EAREHEF - BIEAMNOAYEE VR > 8
RIRA® - A GHTEmER (S15)

3. EERCNEHRE

(1) ARG VR FAMRG I WHEALEERMISERSFETE - #
AP REA BT AR EE AN KGR » VR BESIEINERER (S4) -

No0.34 December 2024 | 455



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

(2) PRERE RV A E RS ~ R8> BRI H CRESRSE (S19)-
4. FR{REI(EGE

(1) AT SEs VR SEARIRGR > FHAEENERS - FgREHKER
i > et R 5 (E (S3) -

(2) H VR BEEFAELGFEL TR - SHEFEEEN (89) -
5. FIEIETRELAGRIE
(D)—FAEARER WA A AIE ETEEE &R 5 H O EREE(S6 ).

(2) FB—XANEHEEG REIRR - fa4d - B8 TR ESRERE - R
7 (S16) -

6. BRI ZHRELEEE

(1) ZEEZERMEIMEE—E - NAZERMIRE T8 (S10) -
(=) BEATREEA VR ETEENLE
1. ey BLA Ry AR

(1) 1REEe ~ RFbe > PELSAERE A VR HUIRHE: - JEHEERR - ELERHER
EIFRE (S2) -

(2) 75— VR FEANR - FEREE = - B XA R SR
O BERGFAYEIR > HE T IEAREEREM (S14) -

2. BRIERE SR

(1) A DU R E e fa A EE > st T ReiE - BA —(EErr 3
HOHEEHCHREE (S8)-

456 | =4 —OZMuE+=H



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

(2)VR A0 TSR HUTERAU L T A0 SRR R R4 B
e LIE HERE (S16) -

3. (EHEBERCR

(D) RT5E > MaRIRESEI2K - Fefrth o] DUgES > TH—E
Rk (S1)-

(2) "IPLE s - R LRE EEEFEeHy VR FAER - A B0
HORERAR (S19) -

4. JRRABESRAHIIRZ

(1) —Bas AR AR + (TR A SRR » RS
R (ST) -

(2) EGRAER - RiFbe - BEAEEE T REHGZ Hiath (S18)-
5. FrERE AT

(D) AR FRIIBUOEE - EEENHR(F VR 1B R TREEEL
EPSESRAE (S10) -

(2) AILASREIRZ P > Fipl2 S EIvESE - mEVA LB EINERE R K
—1% > (HEREREERIRLE (S12) -

6. izt

(1) BERRALRERRE - RRUHEILA - 50 A - 5
VR F3R SRR o MEHEERIL (520)-

(9) A VR HETEERZ FIE B 2= 2 (12

1. VR s ERRG BRrise

No0.34 December 2024 | 457



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

(1) 2RI DAE]N > IRFFET A AN - 7 2 H CHYBHEVEITRE > A8
FEFHEFAVETEE (S7) -

2. HEEERKE
(1) LM VR ARMEE 2R I HAESRa s Zafie (89) -

(DOFWMEREAELHEREN VR BEE WA ERKAEEZH VRER
[EFREES (S15) -

3. PREEMERAVIERE

(1) ATLUAIAR LB bR RS AR - ASAEH VR B %
FEIEEN (83) -

4. ZEMEFRK

(1) FEHERARRV B EZER] > SRR A/ VOS] > Z2R A LI
Rk B(EAH VR EFE T (S19) -

(1) VR AgE—EHMEH > ERgES ARESE  NEEAE—EER
ARG HESHEEEEE T (86) -

6. HFfEI BRI

(1) FEREMINEERA VR BIIGRE - LA REA E S E#eER VR 32 -
FERELEF G FAF (S12)

Sro BN - BB RE R TS ARG - MERTT TR AENVEE

Bt - WHE BEATE i i EIR SRR R BRI - FUATRIER A 2 Y B B E i

HOAH I E IR B S ENNEER - BRI E R ERREM T HREERK

458 | =4y —OZIMuEF=H



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

L

fh~ &R

MEEFHSHYHED - EEBEESR (Virtual Reality, VR) BEiTZitE A\ 205 #ig >
TP AR AR T E R ERIEE - A5t 5 EEET VR SiTEEE#E
THHREFIRR o WA R R A FARDT - B RS B RS S IE
AT REME: - M ERAE Y [l B B B A R A 22 - FfPTm] DA 25 1 A FE AR A R
BEE SRS AR E P HIERICR -

Bt VR FUiiESE ARSI ERVRBEUR MR E R - SAER—
Fofas TR ESATE - AR EREARENERNE UEEA A EH S
HRSERE o 2RI - ERAVE AR T A BRI TG - I HEORE A R it
HEZFE - 2RKELRETHRE  ENMERRET]  BESHEELRERREEL -
i VR £ty - B4 m] DARNRFErTEAGE » 88 S8 R BN S B8 815y
TR CAEF AR EHVHERE - S2ALERIEET T T AT DU iR E e a4
&L LR T RIS B R —[E o E CAE H CHIREE » BURH VR
RESTR BT A et FIR ETARTT  WHRTHRE AR -

HEK > VR SHiTRESA Y SR ER AL B2 BB B I - (HARHE A E
REFEHRZIR > CHEMETIHEERZ D8 - BLIRITEERER AN
HEE - BBEREE  BAENERS LIS TR EL - BT R
GO EIREE RS - 2P S A R - BRI iR E] T B
BB PRI RBA.O - R EIRFAVEIE ) BURH VR SREETAVBRIRE - BES
REEEEBEATEME  MEBGERAR - [ - BAWFoR THEARK
HHEZH) VRER | > KT RSB R E R 22 E T BT -

No0.34 December 2024 | 459



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

F = VR Klae s 88Uk VEETHIBER S e » TR S BERNER - HHH
EHER TR R C B K B TR A R E RS T VR
RS LI S 8% - SR AR AR GRS A T BT TEREERIER Y - B AR T
RFERRE DRI E B E - EAETEEATA S S R T(Eh e SR Tl - it
Hh > REBEE SR ERI R TR EE TR B P n IR > 1524 [mlas
$F) : T AT DA VR REEVEIRIRR - A HZEMARGRIISEIK - RSt I AERERR(E
B #EDREE TR R R -

VR e A2 E PRI R 5 — ek - ERERHHAEER VR &
B - BOIESIVEREES - EXERRFARE B ERRENEL
R - F58h > VR a0 RS Sl 2ARe St 52 Bl - (HER ARt AR F T 4R
EATLAER N BT AT DU 5 A T 7 SERE AR B E 22 ] - ek | o st
HOER L AE G AR BB LA Ut - JEAN - B0 B FEH T VR #AVE R EEEA
MEAK—H > BN ESSTEEREE SRS T EOTE AT Y ZER - N
It o @E VR SlEE AR TSRS AR (B ERET ROl e
EPEMETE > R DV ROB S B SE

AWTFEHI EEERAENEEE I IRER VR SOHE S AAE P HIERRL
R BTEREE SRR AEERREN: - SSMELEMEN: K 228 BT T
BT ITEEIESS - 28T ZIRPERABERINTIERE - AR HIRTER AR
D - REEAERE R T JEEHS  HEL i S A R R
AAEFE] - RBEEEE T EAIEEET - BEEl R R FeRy— IR - R
AEEGEALIITE > StRBRAERAEE T r4AMEE - WTIA VR A
TERdE (ES RS - ERLLPEERENE ) - DUE— D it a2 H H E e e
HHIRES »

SRe » FEREE SR E R AR T EA B AmRARNE T - T EEE
WA SRR AR - R R MR SR B - R B S

460 | =41 —OZMuE+=H



B \ U A T R BRSO EE AR R IR -
AR R BB AR B BT

PR > MHETTHERRER » ZR0 > VR BRI IE IR Y S g B - HASRATZEA
WIPERRFFEIRR - IBERINAVES 5 S - ERE SRR RS ARETH—
(EEZETH > REGE BN S AV ER SR LA SR e -

EEHEE - AW E EZ BB ENEER R Dk GEBSRBEET]) 4
187 B & EARIR A A TR SR - R BB -

No0.34 December 2024 | 461



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

SEZ R References
—~  SOOR
BRF5ES (2022) - D218 AEBRINERD) (RERZBE LR ) » BT

BRI -

TEETT (2021 ) [EREE AT B REE AR R R BET |4k 2 e A - FBERRRERE - 68(5)
13-17 - https://doi.org/10.6224/IN.202110_68(5).03

R §% ~ BB ~ #EERSE (2019) - MR BEEIRRUTIE R S YRR R B R b9t -
" % & 2 = # - 330 - 4973 -
https://doi.org/10.6686/MuseQ.201904 33(2).0003

=~ SOk

Cotan, A., Carballo, R., & Spinola-Elias, Y. (2024). Giving a voice to the best faculty
members: benefits of digital resources for the inclusion of all students in Arts and
Humanities. International Journal of Inclusive Education, 28(7), 1240-1257.
https://doi.org/10.1080/13603116.2021.1991492

Gao, S., & Suvimolstien, C. (2024). Reshaping Artistic Traditions: An Al-Powered
Exploration of Cultural Integration. Cultura: International Journal of

Philosophy of Culture and Axiology, 21(2).

Han, K., You, W., Deng, H., Sun, L., Song, J., Hu, Z., & Yi, H. (2024). LanT: finding
experts for digital calligraphy character restoration. Multimedia Tools and
Applications, 84963-64986. https://doi.org/10.1007/s11042-023-17844-y

Huerta, R. (2016). Art education for social change: human rights and sexual diversity.
In Saldanha, A., Trigo, C., Agra, M. & Torres de Eca, T. (Eds.), Risks and
Opportunities for Visual Arts Education in Europe, (pp. 46-50). InSEA.

Jiang, X., Zhang, Y., Lei, J., & Zhang, Y. (2024). A Survey on Chinese Sign Language

462 | =+ —OZMuE+=H



Application of Virtual Reality Technology in Calligraphy Teaching from the Perspective of
Digital Humanities: A Practical Study on Cultural Inheritance and Learning Innovation

Recognition: From Traditional Methods to Artificial Intelligence. CMES-
Computer  Modeling in  Engineering &  Sciences, 140(1), 1-40.
https://doi.org/10.32604/cmes.2024.047649

Laschinger, V. (2011). Digital humanities in developed and emerging markets.
CLCWeb: Comparative  Literature  and  Culture, 13(3), 21.
https://doi.org/10.7771/1481-4374.1807

Liu, Y. (2022). Application of digital technology in intangible cultural heritage
protection. Mobile Information Systems, 2022(1), 7471121.
https://doi.org/10.1155/2022/7471121

Simén-Sanchez, M. T., & Fernandez-Sanchez, M. R. (2023). Emerging Technologies
for a Digital Education Project: A Systematic Review on Augmented Reality and

Cultural-Historical Heritage. Education in the Knowledge Society, 24, ¢30613.

Van Ruyskensvelde, S. (2014). Towards a history of e-ducation? Exploring the
possibilities of digital humanities for the history of education. Paedagogica
Historica, 50(6), 861-870. https://doi.org/10.1080/00309230.2014.955511

Vermeeren, L. (2017). Chinese Calligraphy in the digital realm: Aesthetic perfection
and remediation of the authentic. Concentric: Literary and Cultural Studies,
43(2), 163-191. https://doi.org/10.6240/concentric.1it.2017.43.2.08

Xiao, Q., Zhu, Y., Wang, J., & Bian, K. (2024). Application of interactive multimedia
based on optical imaging equipment in digital calligraphy information
processing system. Optical and Quantum Electronics, 56(322), 1704.
https://doi.org/10.1007/s11082-024-07664-1

Xu, S., Lau, C. F.,, Xu, C., & Pan, Y. (2005). Virtual hairy brush for digital painting
and calligraphy. Science in China Series F: Information Sciences, 48(3), 285-
303. https://doi.org/10.1360/03yf0389

Yingjie, Q. (2017). Retrieval system for digital calligraphy image based on artificial
intelligence in China. Agro Food Industry Hi Tech, 28(1), 2422-2426.

No0.34 December 2024 | 463



| B 3 2 5 2 7 )

| Taiwan Journal of General Education

Zhao, S., Kirk, D., Bowen, S., & Wright, P. (2019). Cross-cultural understanding of
Chinese traditional puppetry: Integrating digital technology to enhance audience

engagement. International Journal of Intangible Heritage, 14(1), 139-154.

Zhao, Y. (2022). Digital protection of cultural heritage based on web technology.
Mathematical Problems in Engineering, 2022(1), 3196063.
https://doi.org/10.1155/2022/3196063

464 | E=44 —OZMUEF=H


https://doi.org/10.1155/2022/3196063

Application of Virtual Reality Technology in Calligraphy Teaching from the Perspective of
Digital Humanities: A Practical Study on Cultural Inheritance and Learning Innovation

Abstract

This study investigates the application of Virtual Reality (VR) technology in
calligraphy education through the lens of digital humanities, aiming to integrate
cultural heritage with learning innovation. With the removal of calligraphy courses
from primary and secondary school curricula, many students now lack practical
writing experience. This research utilizes VR to simulate the authentic process of
calligraphy creation, providing an immersive and interactive learning environment.
The study compares students' performance before and after VR-based instruction,
conducts surveys on motivation and satisfaction, and collects insights through open-
ended questions regarding virtual versus traditional learning. Findings reveal that VR
significantly enhances student engagement and alleviates challenges related to tool
preparation and material handling. However, precision in brush handling still requires
physical instruction. The study proposes a flexible approach that combines virtual and
physical teaching methods at different learning stages, creating a supportive
environment for cultural preservation and educational innovation.

Keywords: calligraphy education, learning performance, virtual reality

Extended Abstract

Calligraphy, a traditional Chinese art form, represents an essential aspect of
cultural heritage, emphasizing precision, tactile feedback, and artistic expression.
However, in modern educational reforms, calligraphy has been progressively
marginalized because of its removal from many primary and secondary school
curricula. This shift has resulted in fewer opportunities for students to engage in
practical writing exercises, creating a knowledge gap in understanding and
appreciating this ancient art form. Traditional calligraphy education often requires
significant resources, including paper, ink, and brushes, alongside repetitive practice
that may lack engagement for young learners. Virtual Reality (VR) technology, with
its immersive and interactive features, presents a promising avenue to modernize
calligraphy education while preserving its cultural significance. This study
investigates the integration of VR technology into calligraphy teaching to address
current educational challenges, enhance learning outcomes, increase student
motivation, and ease the workload of educators.
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The decline of calligraphy education in contemporary school systems has
motivated educators and researchers to explore innovative solutions for cultural
preservation and learning enhancement. While traditional teaching methods
emphasize artistic mastery, they often fail to engage students effectively due to
resource constraints and limited interactivity. VR technology has emerged as a
transformative tool in education, particularly in fields requiring skill development,
such as medical training, industrial design, and creative arts. Studies have shown that
VR can provide authentic learning experiences, real-time feedback, and opportunities
for repetitive practice in a simulated environment. Additionally, VR fosters a sense of
curiosity and experimentation, which is essential for artistic disciplines. By bridging
the gap between traditional and modern learning, VR aligns well with the dual goals
of cultural preservation and technological innovation. However, despite its potential,
the application of VR in calligraphy education remains underexplored. This study
seeks to address this gap by integrating VR into calligraphy lessons, creating a
dynamic and interactive platform to teach fundamental skills while re-engaging
students with traditional art forms.

This study focuses on three primary objectives: (1) evaluating the impact of VR
on students’ calligraphy skills, particularly in basic strokes, character structure, and
style replication; (2) assessing how VR influences students’ motivation and
engagement in learning calligraphy; and (3) exploring the comparative experiences of
students in virtual and traditional learning environments to identify the strengths and
limitations of VR-based instruction.

A mixed-method approach was employed to investigate the effectiveness of VR
in calligraphy education. The study involved 21 seventh-grade students from a junior
high school who participated in a six-week instructional program. The program
included both VR-based calligraphy sessions and traditional practice to allow for
direct comparison. Quantitative methods included pre- and post-tests to measure
students’ skill improvement and a Likert-scale questionnaire to assess their motivation
and satisfaction levels. Qualitative data were collected through open-ended questions,
enabling researchers to capture nuanced insights into students’ learning experiences.
Students practiced calligraphy in a VR environment using head-mounted displays and
motion controllers that simulated the feel of traditional brushwork. The VR platform
provided features such as real-time stroke corrections, customizable practice
templates, and virtual demonstrations by calligraphy experts. Statistical software was
used to analyze the quantitative data, while thematic analysis was applied to the
qualitative responses. Ethical considerations were addressed, ensuring informed
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consent from participants and guardians while maintaining confidentiality throughout
the study.

The results showed significant improvements in students’ calligraphy
performance after using VR. Post-test evaluations revealed enhanced stability in basic
strokes, greater accuracy in character structure, and better fluency in style replication.
The VR environment provided real-time feedback, allowing students to identify and
correct errors immediately, fostering faster skill development. Motivation surveys
indicated that most students found the VR sessions engaging and enjoyable, with a
majority expressing increased interest in calligraphy as a result of the innovative
teaching method. Notably, students with no prior calligraphy experience demonstrated
the greatest improvement, suggesting that VR is particularly effective for beginners.
Teachers also reported that the VR system reduced their preparation time, allowing
them to focus on personalized guidance and feedback. Furthermore, the qualitative
feedback from students highlighted that the virtual environment made calligraphy feel
more accessible, breaking down the perception of it as a rigid or intimidating art form.
However, some challenges were identified, including the sensitivity of VR motion
controllers, which occasionally caused inaccuracies in stroke simulation, and the lack
of tactile feedback compared to using traditional brushes and paper.

The findings highlight VR’s potential to address many of the limitations inherent
in traditional calligraphy education. By creating an engaging and interactive learning
environment, VR rekindles students’ interest in an art form that might otherwise feel
outdated or inaccessible. The interactive design of VR encourages exploration and
experimentation, which are vital for artistic learning. Furthermore, VR eliminates the
need for consumable materials like paper and ink, reducing costs and environmental
impact. Teachers benefit from the technology as it allows them to focus on higher-
order teaching objectives, such as individualized instruction and creative guidance,
rather than repetitive demonstrations. Despite these advantages, the study also
identifies areas for improvement, such as enhancing the tactile realism of virtual
brushwork and reducing sensor sensitivity issues. Combining VR sessions with
physical practice is recommended to develop the fine motor skills essential for
mastering calligraphy. Additionally, the use of analytics features embedded in VR
platforms, such as stroke trajectory tracking and pressure analysis, could provide
students with deeper insights into their progress and areas for improvement.

This study underscores the value of integrating VR technology into calligraphy
education as a means to preserve cultural heritage and innovate teaching practices.
The results indicate that VR significantly improves student engagement, motivation,
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and technical skills while alleviating some of the burdens on educators. However, a
hybrid teaching model that combines VR and traditional methods is recommended to
achieve the best outcomes, allowing students to gain both technical precision and
cultural appreciation. Future research should explore scaling VR-based calligraphy
programs across different educational contexts, developing more advanced VR tools,
and extending this approach to other artistic disciplines. By integrating advanced data
analytics and improving hardware capabilities, VR could become a cornerstone in the
digital transformation of arts education. Furthermore, cross-disciplinary
collaborations involving VR and other technologies could enhance its applications in
various domains, making it a versatile tool for modern education. Through such
efforts, VR can bridge the gap between traditional cultural practices and contemporary
educational needs, fostering a more inclusive and innovative learning environment.

468 | =44 —OZIuEF=H



