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The Effect of Mobile Learning and Virtual Tour Instructional
Models on Cognitive Load and Learning Effectiveness of
Junior High School Students

Ya-Ching Fan, Tzu-Hua Wang*, & Jia-Xian Ho

This study investigated the effectiveness of a QR code-based mobile learning system in
engaging students in a personalized, situated mobile learning environment for a lesson on
campus edible plants. The participants were three classes of seventh grade students from a
middle school in Taiwan. This study employed a quasi-experimental design. One class
received materials by scanning a OR code with the help of a tablet (Experimental group A;
n = 23), one class underwent a virtual tour (Experimental group B; n = 24), and one class
underwent an in-person campus tour (Control group; n = 23). The students’ posttest
responses to a cognitive load perspective survey (on mental load and mental effort) and
pretest and posttest scores on a plant knowledge test were analyzed. The results confirm the
effectiveness of mobile learning. The mobile learning group significantly outperformed the
other groups in terms of total cognitive load and mental effort; no significant difference was
observed between the in-person campus tour and virtual tour groups. Furthermore, no
significant difference in mental load was observed among the three groups. The largest
improvement in PKT scores was observed in the mobile learning group, followed by those
in the in-person campus tour and virtual tour groups. However, the design of different
instructional models and the cognitive load level of learners had no significant interaction
effect on learning effectiveness. A significant difference was observed in the main effect of
different instructional models. This study provides suggestions for research on mobile

learning, cognitive load, and learning effectiveness.
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SRS A R EEY) - REEYE FERE 6 NE 7 Frr

() BEAIE T A R B st B

AhHge s M IEnTsE T B - sRAIE & FR (Survey of Cognitive Load » SCL)
FIFEP)AEORNEE (Plant Knowledge Test - PKT) o SCL FH ] L&A E ZHEEEE
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REPRTRGZ ZIEER R AT BT - AUTFEAKEE Paas (1992) ¥ERRIGAYER > LA
Ko Paas FEA (1994) HERFIGHEFE UK B2 B AT B - th#HE
RENBER  RZHEE SRR EBEBESE > 508E R A
& o BN HHE AR EE T RERBETINME LT BT © %
REREAWE - LDEAR (58 ZFRECE|REYBENETNERSE R
il 7 ) BLOEESS) (B EEdRE PUREREN BN > BAEE TZ20.07)
il o A BBREFHIFTRITPIETIES - WE 24 Cronbach o
0.72 -

PKT E A LASHER th —ER 2 E H W E T REYR2HE - fR - IENE
AV BEYIRIATE - B0 ok bt BT & BT A R RS 1 e A
B Mk e S TG EN aE > PKT YINGAEA 158 » @i~ PKT
SUEEE M H R TR 2 Fon - AR SEN A B W B E A R T 5
W AE— (R R P AN — (AR B RE R R - EH
EREILE AR - sUEE R HREURSE ST > TR - SRR
MERE > EEBRESIFERIETHERA R HE L EE - B EE
KR20 {E/y 0.78 = Wortzel (1979) ForAE—ZMEAHEARY 0.70 FoREEHEES
EREILIRE 15 B RIEEE -

%2

PKT A 40 B =

BENE HIEH Hifg JEM /NG
R RAEYIR 4T 3 2 5
R RAEYIRI R 2R 1 4 5
W EAN e BEY) 3 3
B O N RSk k] 1 1 2
/et 3 4 8 15

PKT s{iES R MU —HyREEREAI - B 6 4 Jwsr 90 71 - A BEE Ry
0.48 - PRI K 0.28 » oG R A EEEETAVEERERE - FZHRI(EGIE
AT
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R SNERES RS PV S RRET RS

L SEMELL M R H AT I 2 — 2
(1) #=bERAVEEEY) -
(2) REHA > [ENEEBIE A IEIZHY
(3) MERLHREH > HEZEE RNV R > EBFFERNRERNZ
(4) HHEEK > AEEH -
2. e — A R L - BRRREHEHAYE Mg ?
(1) 1t (2) # (3) RHE (4) % -

= - WIFERG TR

AWt et RE TR FUA A FHEATR NG - H2HEAEEE Y /=4
EEREGTHRINER 3 Frr - AT h & S S BaRE AL E 1 R E Y BT R
BEHEERMEGT  BERBENTR 4FrR - K gl A & TTEE8EE > LR
R B B E b A A R PR AT T Eh R 5 SUAGRE SR B ] R B HEY) > %
SR TTEIRE AL BEMERS TREEYIE R AT FRRMEAEE R R T
(EF S PARERSIT QR Code HYSRIEMETITEIERE > BWNTTEIEEE AR AET
= FEREE RAVEYIEE N AT A A FIRE A P ERHTTE QR Code
AT KGR - SRR E BT - SEBR GO EH B DB EE - B
Bas B K TEEBEEEEL o ERREAREEEERENEERET R A E N
360° 1P = SR A AR IR E i) & B A S AEY) - BT SR E B R T
SRS o HRAE R T REEEH ) RS R T SR AR E R
eRA Al H 2 TR AR B E RIS AR B - B BRI R AN
R ELER B
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#3

EEEERETRIERARIR

AH A FEE sy A A &M
HhatH A TEhEEEH 0O X, 0, 0s
HiaeH P o} 0, 04

it O B ERRAERTEYIAENER » X RITEIEEEEMEA A X, RE R E A
BT A O, BEEEERREEYFHENE » O HhEEEREEHAMEZEHE

AWTFEREELIE 8 Frr - SREEN IR Z 2 E s NEER T - HAERRE
&SRR B0 A S A A 1 M B B g AR O - 328 38 = 4H 7 T B8 R B e P A 1 B
AR WELE B R =5 - SHETTEIER S B R R AR i E
B A B E RN S ey BER B s 2

I 8
WA EE

SEENCEC o

TR A TR

—| 1. SAIRRE

2. BHEpGUES

AR REEEHEE

R E TR AEY) ) AR BRI T - BB HRR 45 iR =
HEEHESNHETET TRETREY) BRIEAE - HIVEZE H SR LL
K =ZHEEEER PKT Al - T THIEEE ) R 4TI 28I A T
2 o BETRATRSERE Z QR Code SREFILEMERILE - 55613k - T TEHEEE4
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R SNERES RS PV S RRET RS

AT S — AN - TR E S AGEE - R SR
SR - AR — AR - E BRI FIR TAGERRHS QR Code YT
3+ WA RV R B HAY) RIS BT ISR &R
SITRERAR » TE/SKAUREAYITRSE 360°T BRI - EIR S P IR s
ST — R TR RS IR 1 - R | 55 AR B A
BeErh (S e SN SR o A A s B
B SRS SSRGS SR 5 S B R
¥ » S PURRRRAIS RIBEHE SCL I PKT (&) - DU T MRS AT S R AR B sk
HBIETY

=4
e

TR e e R
e R e H=N GETE

B TERE AR FesR B ENEY) SRR R
A E N QR Code  73Afi 360° 455

Ftiok HEARARN TREATREY) ) ERUITENE - HAVEEMEERE 45 08
K&t PKT FiiHl
FEER EAEHTPRE PRI 360° 25 BENERFTEAERIRG 45 7788
EANf QR Code Rz R +IBHAEE BT KIEY) R
mEEEEY |
FoEER BRI E N ERl I E T R EY) 45 57
FUUETER =SP4 PKT M0 SCL Bz 45 57

I~ ER AT

AT EER(EER - BE& SCL RS PKT FRHIBHEH 2 HELER - fFERH
R — PRSI B YRR - B A =R R (R B R AR B R L e 2 SR A
& » o3t SCL &MEALER: > PRA BN TR B A S BB b = S = ]
SRR R 2 BIBIE o R I ERaT B b AR A R B R  rh B oy 22 AR
1 > o3t PKT RRELR M E(LER: - PRAIFE AT B B e T e A S S By Ay
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(one-way ANCOVA ) #tbifm =4HE2HHIERE T B EY A CEEN - DUEERH
B S LARIATE R (effect size) o {fchE Cohen (1988) HYETR > & n° /1201
F1.05 Z @/ NSRS > .06 F1.13 2 @R AR E - TENECRIN. 14 B AR
& o A RS P AR FEBEE TR &R - HNHEEER GG
ZNE - B SCL g MIs R S ~ HEYR =FERRA TS - 4387 PKT ArllEdig =1k
Bk SR SRR AR LA = A FE AT BNE - P
—IERIFIAAEEHVE N PKT B2 Rt 2 2 2151 -

54N RAFTIMEKIE R ERE (2011) ES ° 78mEH 27%2 33% 0 EHR A
SR TERRAY 27%F 33%0]E R AR EE o AR =R EIFERE 4]
LA 27%1E Rsl& o i 2R M el o R B R A B (T 0 BE 2 MR - 2 EH iRl R & fe

HEHSENEHET > Al 27% A A AR - & 27% AR ER TR - Hik

R P ERIBEE TR

=R S EEhE

— AR R RER

LUN $t$ =80 A [F AR 3 4H B EE A & 1] B 1 M T e M 4R B R
LB E R T > HLSRET BB EA R BREEA S H PR S = RF -
—Z4HERA: SCL &M~ B MEAREHANER S Fom - TENEREAHRY T Rl AFAEE
DL ER ) BTOESD ) Wi EEEEER Y - REEEERE -

%5

=4HEFH SCL Zigntieat

T LB LS RAIE AR
Tl FEEE PR BREE Tal R

FEIERH4 (n=23) 5.04 1.85 6.91 1.65 1196 2.16

B (n=24) 475 1.29 5.88 115 10.63 1.93

RO (n=23) 4.61 1.83 5.17 1.88 9.78 2.26
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R INEES N FEEY o nRERREES
=6

=HHEBEEE SCL 2 ERT Bk A S 2E T

AR SS df MS F{E p Post hoc

ISy Rkl 227 2 1.13 0.41 67

JNEt 18920 69

IVSSEEpakdiial 35.23 2 17.62 7.04%* 00 fTENEE>E A
/It 20299 69 TR E>RE S
S AR 55.29 2 27.65 6.16%* 00 {TENERE>E A
HEs 35579 69 TEREE>REEE
**p <.01

SIAN o B G TR ST AR ST R E MG E - SR
Levene &3t BAEEEN (F =009, p = 91) » FoRUIERT S % BRYEE M
ZHEAMERS  EAEITRENNT - F 6 BRI ARER TR I AR
BT REBEER SR E ) TIIAARER ) BAREESER (F =616,
p <01, 77=.16)  BNARE - Hep T 08530, B EEEER (F=17.04,p
< 0L 2= 17) BINKRCRE - i TOEER ) ERAEEEER (F =041 p
> .05) < 48 LSD ZE{&SITAEIH » BELE TIRAIETAEE 1 DO AR
b TEERAEE SN REEE (p < 01) BEEFEEE (p < .05) REZEH
Bl BB R R A R (p > .05)

JHERFE4ESREL Wang %5 A (2018) BLERETEE (2011) WHZCES ML - sRE
ERERE S » SBTEHEL TEEEER AT MBI E) - B SR
W% SHTHTEIEEER TR GRS EHEOES IS H
FEYAIRER T RO - ARFERITENERE4EA Liu A (2012) WZe i Bk AH
SO B E R B A AR S BRI AT 2 ISR R HIE R AR
B AISHURA A BB - Bl2% G BRIRRTEIE B AR - B RENR
SHE S RE R RS ARRAIATT o £ Mayer (2017) $RHIEEE O BUFAIRE -
(TBH L AR T B B R A EL S T M (T U+ ) B M R P 1 R R
HOMNIERAIAT - KFFEAVTEIE B A RS0 LS BT AI AR o R
BE R R by L R S R w3 s T T DR LR A O S B S LB O ey - TR AR S
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HLOTIA RESEREEREERS - (EREAAESHILESS

ZAIM > AWT7EEL Chu (2014) WRFE4ERA-A~ 24  Chu (2014) BIFEEER
Fy PDA 1TEPEBEEE 2 G0RE A LB AR (NERBHIAR) FH LB SN ESH
B WHEBE.OES ) OMERA AR ) AMEEZR - AUTFE#EmA Chu
(2014) WIFEeERA —HFRAEN TN FE AT EZE - HUT R FEREEHRA
PDA - AWFEERA 10.1 I Android VAR EERE - E2A: R (F R HINY A/ NI REA T 22
5 HAER A SUEIF RS BURIG R TREN A 2252 - TSR FIRIBIFEEER -

= REHEYIREE TR T

Z4HERE PKT FillER MIpss ~ il et oA R AR 7 o - 1T8hE 5
BRI e > MEEEHK Y - R RS - WA =R A B
o BB R gt R o Ae R /N R 2 THARE - BT EIAE SPSS
Kolmogorov-Smirnov #&5E (&4 » p = .06, p > .05 » R/RATHIEEGEA W RE i -
EHET RN TEIAR AR > BV ER A FBEHAGE R PKT FRER
AFTARE - Rl i faat e o Sl TR R EEE MiaE (F = 0.66,p =.52) >
FEtERFI > TEHBEOTTAYRHR G - SUETIRENV BN TR I AL B
ariit

=17
—4H2EF PKT giHIsEE HIE & 2 fi i M aea Tt
e A &Ml

S e L FEAE
TENEELH 23 41.74 13.23 58.52 14.51
[ BEE A 24 37.75 12.06 45.33 18.77
BB 23 35.22 11.91 45.13 12.52

DU PPKT il ) Rdb888 > " A EBEEADE ) HEEH > T EE RN
FolREETH o AEHEPRATHI PKT Sy 82 itk > WIFTaiiRaEIR - =4l PKT 1553HY-F9%L
ZPIEAEERRE (F=4.12,p<.05, 7= .11) » HEHRERE - 012 8 Hix - &5¢
BRI - TEE RNV B N B BN E S (p <.05) MIEAEEEH
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S

bl

o33 E bR MR Tt r T =

(p <.05) > =&HEE PKT SR8 2R PHIREANR 9 - 1iEE 9 LIS > —Hd
A EBEAEAEGTHR NS 2R ERER - REEEEAIERASEER -

*8

=4HEEEE PKT RIHIRAE 2 SLBR B R

B AR SS af MS F{E P Jic SR ER

Hii3H] 3260.73 1 3260.73 16.66** .00 1% HI>FiH

G340 1612.08 2 806.04 4.12% .02 FTENER LS
TTENEEE > [

HHI* 5340 261.43 2 130.71 0.66 52

e 12920.95 66 195.77

gt 191120.00 70

*p<.05; **p<.01

=9
=4HEEEE PKT R RN R
par il N GEEESE S| AR
TTENEEH 23 56.55 2.96
[ e 4H 24 45.60 2.86
KEEEH 23 46.82 2.95

DERFZE4E R ELE 7y iR &5 SR A M IRV 4S5m (Wang et al., 2018 ; Zacharia et al.,
2016) » Wang % A (2018) BHZE45RFH - S2A Bl THIE H O 8RS - HEY)
TPIRRIEREEE poRE - mEIEF A (2010) £%A] PDA EERNEFT N EEIEE
A TRAL R BT PR SR Y A RRELR MR Y  IHSTAE RER » U (LA AE
HIELE R BN EALERE - AHFEAITEIEE E4HELL QR code MBI THE)EE
A R ENEE G » Hwm T ENERARE - E—EE2Z RS EHE T ER]
(b AUERET » BEMRETEENBM NS - S 2 AR E B E AW IR B R R E
fEY) QR code SZat EfTEE MR P IEEAL S [EHISH - HIEINF R E 3 Pl fE
HETTE RS R IR X ERsg ERtHUiR e - AT E B 2R 1 R A A B 1 P
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B MESRENZEER (Gao et al, 2016) < 55 _{# 7K AIEZ 24K
McLellan (1993) AyEEERaRET | IHR(L ) BREE > HHRNTENE E4H Bl B B 4H T 12
LR E B ER S ETEE  MESEENEERR - HET  EREEHEH
WETHR R A B EMR  JFIRERA (A N\ RN - vTRES A A XS

EHVES - FElEh = AR A R E AR BRI e A REN 2 E R
S -

B9
=40 PKT E5rEL
90
80
70
58.52
60
% 45.33
41.74 - 4;.]3
40 37.75 = "'" .
30 35.22
20 o
- . [EEEETELH
10 —
ooo.oof L—‘i?] ='==' :l'
0
7a) PKT i PKT7L 8

=~ FRIBEHEAAERET T RPEERRNAHNEER R T E

FATRISEITE45 R T DU AL - =R R B ARG T B B 0y TR R
GE B TOES, BREEER > R EBEHARGTHEEE PKT 52
INEAREE R - AT Rl — DR — A R EARG T 82 PKT 550
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;:vgg%\i—lg‘?‘fﬁw FH g

\l‘ra

RO B

BB Z B A FER SRR LAY - AL - SR IR SRS H T DL T AR [E
FEEF GG FRRA SR E S E H Y PKT IRV EEL - £ 10 Hh=fEf
FEZEEEARETT - BZEE - PE R ER AR VEEE PKT Al -
TRMERHE DR EFIRIFIE Z eVt iR -

#10
FEFHEENREAR FR SRR ST E Y PKT & fifi i
s WA AR A o R
A
TEEEEG mER 9 4200 13.42 5356 1555 1156  13.92
(n=23) e 8 3900 1398 63.00 1156 2400  16.67
[EaIEE 6 4500 13.55 6000 1654 1500  08.27
R EERMEr 8 3675 1176 3475 1694 200  15.64
(n=24)  gepmes 10 3480 11.59 4860 1636 1380 1601
[EpEIER 6 4400 12,96 5400 2113 10.00  14.53
WEEEE EAEr 6 3500 08.83 43.00 1490  08.00  11.80
(n=23) e 8 3675 1131 4575 12.80  09.00 1434
[EmEE 9 3400 15.00 4600 1200 1200 1559

Folt IR s > S TN EER (R B E B Ml (F =071, p = .68) > 41
sT4E RSB ARBEBEZ KA - RRENERGBREAREN - #EgET _Hrits
Bt o FefRbR PKT RIHIES PKT {RMIAVRZEE » DL PKT AANR LS8 - T 388ty
G, B TERAIRETREEE B ) RE BT PKT &M BB » AT T8 R
EVERE S ITEER S Levene Sint i€ BAREBENE (F=026,p=.98) TRt
FERTEEREEEE BN BEETREST > SRR 11 FoR -
PFesE RS AEBEHEABE T ZHR RIS MRS PKT RAmREENLE
fER F(4, 60) = 0.67, p = .62 > { EZRCERIMT AT LSRR - T AR ZE ARG 04
EAREEAR (F=441,p=.02,7=.13)  BPREREE - (TR EE8H
FZEEEES (p<.05) MEFEELH (p<.01)-
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=1

T EBEEE ARG R E ER A S E PKT s — R ILER T

§88 LA SS df MS F{E )4 Post hoc

HH] 3152.29 1 3152.29 16.97%* 0.00 1% H>FiH]

HERRE LR 4 1638.34 2 819.17 441% 002 {TEHERESEEELY
TENEE > RS

I =N ey e 1146.50 2 573.25 3.09* 0.05

S ERRE SR 496257 4 124.06 0.67 0.62

R 11431.33 60 185.72

AIRE L 18908.80 69

*p<.05; **p<.01

AT BRI DS > A FIBEE B S AR A e e B
PR B XA > A ERBE ARG TR BT PO R - IR
FIEf o PERTFEEER AT DA Sweller Z A (2019) HYGmESERGMERE - HIl REBHTE
BEBREPEENRAEMIFARS - FERARHHNERHNVEETFEY
B4n - gEFE At E Y EARHYSMERS A R RIS > AR B &Y
BH > N - Nkt~ RIVREEWR P E LR MERSERAIER > 52 FEH
SN R E SN AR EARE - T H - SRR ARG NS 2 E H 2 E
A —ERARBIEHFZE > QG SIS &R LR SR © WA FE1TE)
ELE BRI T AT EE AL YA RIS S (e R E S R B B B 2 M BRI ST A — By 3
B AASRESIRE B O AR G L S M A A EEAVEE Y (Wang et al,
2018) » 7 AT REIE RER AN A B BT A BGERY B RAY (Liu et al, 2012) » AHT5E
A PR R EIEY) QR code HYTTHEIER T 4H E S HHE WY ISR AR AU 035
BRI R - AR R SR RS E R N HEsm AT e TEh e E 4T
AR SR BN AR EEE A A SR RIS - 1 ELER AN S e 48 B ] E 1o R A
AN TR EERMBETET S E RS -
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Foeg 3G E R RE AR Y R RS

{h ~ &EsmEiER

AHT5E HEY %TLT%I &R & RIS E ] RAEYIERAZ Y =R [F R
HeHEESEERGER - &M —EEL QR code REBEMITEIEEE Z4t - B A
E}E@L%ﬁﬁqzﬁiﬁﬁ% QR Code #E{THAMEFILEFRLTEIRY *—EXE%QEFE
HICH B EIEY) 360 EEREH - BUNKEREET S - BICRE NIRRT
=R ESEET 0 BEBET AR R A B E RS R E R EEY) - Kﬁﬁj’%i.ﬂé;ﬁ
BRI

— » AEBEEX AR H R E T AR E i REYRE Z R A

Bz

IEPﬁ*éET "ERAIEL ) AR b SRR ERG TN R AT TR A
HE M TLES ) REZHEREEER  THEREERERAAFTEENLL
BENEESNEEEHNESEEN - OB AMRFEEMEEEEERE - Hd
REEEH AR R AEEN OB/ LOES IR =P RE - f5 2>
=R B A b N A B AR Y e 5 FE AL e RGP S DEERY TV AT 2
HEH -

» AR ERE ARG B B R A A v R IR S

B EAAE T IR EEY R ER E ek HE R o Hop T B R R BN
- MEEEER L > EREEEGE - (TPHEEAE TR E BN EEE Zﬂ%ﬂ
FEREETEM - AW R R BEE AT F BN e B2 AR B R s © IR
B3R5 E B B A A B T AR T W - SR EAWITHEEE
PR S - TSRS RBURE BN AT > B AR A4 F P ARG L R mT
BIEYIRE B —(E BRI BEE - AWTZREEREN - EREEEH AR
BAIERSZERS - AEEEBEENENLT IR —TEARHIBRERER -

/
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= FABEEAEGTT > SEERNEMHNEER R

A EZER ARG A FR SR B e B E B s S B R E XA
> EARBEEARGT EERRARARE 2R (TR EHNEE N mEE
BN EEEENE SRR - 52 - BB BEEARET B - SAREREEK
EERVERE RS MHHY - BB BEEASGETAE - GEGELBREENEEK
B o AWPFEERA QR code HITTENEREEARRET BAT - E2EE B HRIEEL S EAY
SEE > Wi EREEE RS -

I~ TR

KB A R R R E A B EYERER A PN E L 2B EHERE
U 5 ERH QR code TTENERE 24 - BLEBREAREAVELE R - A
WA IR R A R s B IR A R RS BT N B E R B B ey
FrELRH R HIRE - RAE IR PER A2 NS REANEE - A5 EREEE A
BTN > SO REEE R AL > RARAERREH TRV ERE BRIR N - AR —
S B P A AR R A A T AR Ry o] - UREL T B B Y SRR et e
P AR AMERRFI B 1T th A FIA B E RN A A RGR A AL » B0 A AR B AV 28 A
B o [EN - B HEAEEEMHEAN TR TES R HEE Z P 0 iR R
EEnE - BB AR AR PIRRTTENE Y » B RE E A B RAVE E B (R
AT - 5590 AUFFEER BV RE S8 Ry (R flr ~ fERFIHE TEEE@J‘@Z
WRITE » BEEREPHAVES#RE - RRHFTA LR ER A LEENTT
Ry - a0 - ZEEEE RS (X-Reality » XR) » f2HEE EH1E (Augmented Reality ) [:?,i
BEESE (VR) BURGESE (Mixed Reality) » DA O B E2E N S aes T ELE B Rl
EERE - RS AT AR ER TS T A AR RS T 57 i P E R o fR LA S L T LAY 22
BoEtke A S REERENESE - A TEENREEHNEE WA RKET L HmE
% > AT LARTHERE R (RS ~ BT - 2020 5 S 529T - RTEER > 2024) » ROKJE
Rl A TR BB 2 ERAIE S - R EATER R EE - 2T HAE
A BB BB E R A (N LB B 2% e B B T 2 2 FRE - W H S H 22
FlEgREInHst TR - DR ARRITEIE BBt 2 B -

PRI AW EIRS - RS BURHIERYER AR NS /) - =fEAR [ERY R
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R SNERES RS PV S RRET RS

s A — (IR EA S ENIST - RACHBCRE SEEEH 2 EW5T - Rkt
TTENERE BRI A AT T () - SREVEALAEALFE B R 55 B T AR
Fo R ARG E R, - DLRKEHE T ARER AL AE A R T B 2 Y B2 S s BLER R S e
BB -

4

BT 4R - BEXEEZ EUATIRIEZR BN A SRR i FVE E 3
BANBLERETE - 5 R SCE MBI S MR BEAVE 5w T R E SR AT
N RN B i 7 - DA TR R B B AR 2 R T B E Y BB o GBI
EEREZEEE NSTC 105-2511-S-007-014-MY3 ~ NSTC 106-2511-S-007-003-MY3 -
NSTC 111-2410-H-142 -035 £&X&#5B) » A XNEF=ZE -

SE R

REE (2011) - HEWEREERTE © Bt HEREER BT R - LR -

[Yu, M. -N. (2011). Educational testing and assessment: Achievement test and teaching
evaluation. Psychological Publishing Company.]

YRR - FAE - BB (2017) - ITEIREE AN MY e S B BB B O B
2 MU BENEHAT 0 90 29-52 ¢

[Chin, K. -Y,, Lee, K. -F., & Wang, C. -S. (2017). The effects of mobile technology
application for museum tour guiding on students’ attention and learning achievement.
International Journal on Digital Learning Technology, 9, 29-52.]

RS ~ £330 ~ T 5 (2015) o HY)EERE TR SRS 205 e BLE R s =l —
DI AN F R 2 FEE R G 1T E R - 18R] - 29 0 99-115 -
[Hsu, T. -Y., Wang, Y. -H., & Kuo, F. -R. (2015). Virtual and physical blended learning
applications and service model for popular science education in museums:
Curriculum-based virtual and physical mobile learning as an example. Museology

Quarterly, 29, 99-115.]
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HEE (2014) - T FERREAB 2 ZEL - (5 -
https://www.naer.edu.tw/upload/1/16/doc/288/%E5%8D%81%E4%BA%8C%ES5%B9
%B4%ES5%9C%8B%E6%95%99%E8%AA%B2%E7%A8%8B%E7%B6%B1%E8%
A6%81%E7%B8%BD%E7%B6%B1.pdf

[Ministry of Education (2014). Curriculum guidelines of 12-year basic education. Author.
https://www.naer.edu.tw/upload/1/16/doc/288/%ES5%8D%81%E4%BA%8C%ES5%B9
%B4%ES5%9C%8B%E6%95%99%E8%AA%B2%E7%A8%8B%E7%B6%B1%E8%
A6%81%E7%B8%BD%E7%B6%B1.pdf]

s (2015) o #HA] Facebook H#SH RN B/ NEAEMERE e S T Bt 2 PR 5T - B
fr R EREHAT - 7> 29-58 ¢

[Chang, W. -J. (2015). An exploring of the learning outcomes and playability in application
Facebook game to support elementary plant learning. International Journal on Digital
Learning Technology, 7, 29-58.]

wAHE) (2003) - F2A1_EAVIESH — SRS s - BEEREMFTREAT - 55 71-
78 o

[Huang, B. -S. (2003). Cognitive bottleneck: Cognitive load theory. Educational Resources
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