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The Effects of Applying Interactive
Panorama Based Virtual Reality for Library
Instruction Program to Patrons’ Spatial
Learning and Presence
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Abstract :

The purpose of this study is to create virtual reality educational material based on panoramas, assisting
learners in spatial learning of library instruction program, and to explore the use of immersive and desktop
types devices for the impact of learning outcomes and presence.

Using questionnaires to find participants that had 14 participants, 6 males and 8 females, being randomly
grouped, the experimental group used immersive VR devices; the control group used desktop VR devices.The
post-test questionnaire and the presence questionnaire used as samples of the data, and analyzed by
Independent-Sample t test. In order to know the relation between the spatial cognitive learning and the
presence, using Pearson Product-Moment Correlation Coefficient.

The results show that the spatial learning outcomes of immersive VR devices is significantly higher than
the desktop VR devices. According to the researcher's observation, the participants using immersive VR
carefully observed the virtual space, resulting in effective and efficient improved their spatial learning
outcomes. However, in the sense of presence, there is no significant difference between immersive VR devices
and desktop VR devices. It has observed that the presence is personal feelings different from person to person,
or due to the number of participants is too small to resulting in no significant difference.

Based on the results of this study, it is divided into two aspects. The first one is to provide suggestions for
the library. It can be combined with the existing library instruction program to promote students' interest and
achieve a better learning experience. The second one is to provide relevant suggestions for future research :
(1) Using more professional software and equipment. (2) Embedded more multimedia resources. (3)
Cooperating with libraries to increase participants.

According to “TKU Personal Information Management Policy Declaration®, the personal information
collected on this form is limited to this application only. This form will be destroyed directly over the deadline

of reservations.
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Hype Cycle for Emerging Technologies ( Gartner's Group > 2017) # % &
BACHB T RS AKSEMLA 10 BAEHI2 - « BT HT 1

ﬁ'—ﬁ#ﬁl%?%@ FRBBREEFORAN S ERIFPETELFRE
BEONFERT BRI ISP -BAL DL BERTP O T NS
RHLER FR Y TR Y R W L L R R Y
RRIF S TRTIANEEEL TN FRIEDFRT N R
P X A BT BITRE hE I G R > g TGS Ky
5wt F BV F UFEE =T ¥ 24#% (Olshannikova, Ometov,
Koucheryavy & Olsson , 2015)) Regian ~ Shebilske ¥ Monk (1992) #% !
EBRFRAKERY 26 0 ¥ U342 PBE2 F A4 8 FEfE R o Nilan
(1992) Hm#HFFHE DA RMFEITE LHHE PR FHPEA - FhE
THEWEOT L RYEGEANL o

HYRLEYREfAi i aHEi87 L7 Ve S ERERL &R
LN g X0 ’E%”J“ 2 :eii“%ﬁr%a paRRYCI I I U A sl S i
e R T 1L L ¥
FAEE b GldofdRdE (FAF T A 88 0 Iserson (2018) A7 F i * iR E B
WRFfoRBEETRA AL > Rr FHRF L 2R E &2 599 0 Hj 917
AARA O BRI FFHRIHCFIREY N3 o FAHEF O F
FHETHRE DRt B2 4 o3 & (Al & Ullah, 2015) » & 2% Mg 42
YRy P ETEIcE: AL g B R PR AAIHIT &
TR R ILER
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“,ﬁi TR BV gt > ARFE %Y 5 Second Life ~ Active Worlds »

A 1E 5 &?%‘*ﬁ?&ﬁ' B0 dovh @
sy xsi? # * Second Life i %k 8B

FHRT o BT RBRRIT Y b

FE

AR 4
oY ERTE TR

O RRLAFL

£ 80 #HCT i b

(Bell, Pope & Peters, 2007) > @
Barab ~ Thomas ~ Dodge ~ Carteaux = Tuzun (2005) 1 * Active Worlds i&

~iEHR S g

3

B B> 1960 & % > A F FgE Y % & Sutherland F 2% % #7147
BRI E RS A

- BN R EERETEY IRTNTRE ORFET R
LEFY FRIEBFHRAS T R 2R
%%‘f%’%ﬁﬁfﬂﬁ?ﬁﬁ%ﬁﬁéﬁ A2 fde o

1968 i 2% 2+ 41

FREoI
BREEET BY g 19
1990 & (X g + & » 448 T 3=

FRR GBS F - MRS R LR RS A R S

M T

i mEF B

O BT BRSO

o

BaEa MR > EEAcd 2-1

F2-1 SR AT 2 MY
¥ e
Google Arts & Culture -Bl = 2z g ¥ 2 |1 zp 2 F &7
Bl 2-2 “577 2. sy £
3. M b B TN
FER TR AL 1. 720°% %70
Bl 2-3 “77 2. F A ¥ F
3. ¥ 1+ $& Carboard $i-;% 48 %
VR
4. 7 L d T AR R
B2 Fams ks EE 1. £ Google & it
B 2-4 “+ 2. d Google s BS #ﬂ%?ﬁ )|
3. ¥ £ Google Map & &
Facebook 7 ;> ## 4 # Oculus % 7 +* % L i%e ’? e e B A BT
B 2-5 #7 R A L
2. Oceans We Make 7 & % R - 4

bB R B
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Home  AboutUs OurWork OurBlog (ontact
Oculus Education Launch
Taiwan

—

‘We created a Chinese version of Oceans We Mak-"f;rfl'aﬁmn, in collaboration with MeshMinds

and Facebook for the launch of the Oculus Education Programme. Oceans We Make will be
available at several libraries and museums on the Oculus Rift. At the launch ceremony in Taipei
on 28th August, 2018, government officials, and library and museum staff got a chance to try
Oceans We Make for the first time.

8] 2-5 Facebook #_ . % 4&# Oculus é}r?‘ X

FH A 3@& AN e i RA . e e oo T ER A
Z“QL;E’ 7 (Bowman & McMahan, 2007 ) m#t 7 8 &9 7

g4 250 1%'* Gk # A &z f8 (4eB) 2-6 ) (Carl & Anderson, 1994 )

gz e EE 8 (Immersion VR
A TGN BB B

MARTRSE Y 2R KR
¥ EXE RAMEY Fh
LT TSR (T2 AR PF o
1 i‘l@ﬁ?b& ( Desktop VR)
ST Y mERT B iR R 3
SRR RRATT L H R APRRT R BV FORR LI D
EFE R ramAE R B oS 6 b - BT
L R ’?é“r‘uf»'j,, CANPE IR R f o
EECE 8 (Simulator VR)
Y H ﬁ_%iﬁﬂiﬁgf’rxgﬁﬂ L L TR e
TR G BERE S T AL TSR U bl R &
Ao SHE DR SRS RS SRS R R R B R B

% -+
S .?V‘u °

F BN EEEF B (Projection VR)
AREREPPRL R GRNI 3D ¥ F  EY T
MR 3D 2 MR AR L RER

) j
5
@?ﬁﬂﬁﬁi’ﬂ%%?%ﬁﬁ
éf’:’ 21
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Ty /;»;r /—5 %E'ﬁ

LA BT B
( Immersion VR) )

FENERET B

R E S mERT R
( Simulator VR)

( Projection VR)
Bl 2-6 Ju 47 5473
Lit- o GHEY FmR SRR MR EE KT L ET UL

h
2 #Jﬂém(pﬁ26yfﬁ)&W~Mw}§w(ﬁﬁ26$3
f2)s = 2itiE ks (5 B 2-6 &= 4 1= ) (Bierbaum, 2000 ; Costello, 1997 ;

Brooks, 1999 ; McClellan, 1996) » }if#rzp g d) ? LN BT B

TESERTBEThe R PR S L A RESERT B R TR 2
TR 5\‘ :ﬁ Lo
1L LR EEY i AR AL S RSO R TR R

% (2001) 7 2001 & 3% ﬁ%&‘? CIOERFFET B 1D AL
2.8 3D * L F 3.7 'l‘frrell% B 58 47 UEE Y F i
BAd e 5L IREE S ER o gtk Wilson (1999) 35 BT
9%@#&”'&4*\': W+ E‘u”' HE R o geEY = xﬂjw%gd’&gb ¥
;c;g.rizg PIf e BRAFVFTURELER I RBARY R A2 T

) t% & & ch& % > Burdea 7 Coiffet (1994) I 9 BT & 2
W ehz _Q : 8 %4 (Imagination )~ i /% g (Immersion )~ @ # |4 ( Interaction )»

%e-x = 31> %Ir]%] 2-7 -

)i 3
L

e i:ﬁ‘\
o i 2X e

F}
Wi

B 2-7 e #F & % 31

‘mﬂ



(-) £+ (Imagination)

(

Iy

)

AEERER DR A B IR AR RRERY F R
I B rigid 2 wEE N F i\ggﬁsﬁ—’ﬁm,‘g)&ﬁg 29 2k - Kruege
3

(1991) 45 :"é}f FEI IR PR REEIR T N 7HELR
Cengligd A2 R ARG ot MR BT B TR K R
PR TRV FRIBFARERY LFE (W A B ) g T
B % (Brenton et al., 2007 ) »

st R (Immersion )

mEE - Wik Adp- B =R % RE (Submerion) ok F 18k
AR A BATE Y kAW R 2 B F_ A RIS P i % (Murray,
1997) = Murray (1997 ) dp MR A B REFTY F P kK EEG 2
(Physically ) #85% % «~ 12 (Psychologically) #42% = & o F $&$ - Biocca &
Delaney (1995) #% 41 42 = & ehiw iz g M > g F 3 ~ ( Sensory
Engagement ) s o ig ke 87 > VT Mz SRR T oo 2y
BA 2 PR f.t" ;g#‘irr: BEREP PR ITIER 0 F 5 H B i
MAET SR P FE 4z g % 4 (Robertson, Czerwinski, & Van
Dantzich, 1997; Slater & Wllbur, 1997; Witmer & Singer, 1998 ) » ie p 5 {7 §_
T e L3R o

L ﬁ*%”ﬁmﬁﬂé%mﬁp@¢’§§¥§Iﬁ@?}ﬁ“
Flsar o 4B 2-80 H P R K 4 3%’;:&%3 G 1N% > 2 g~ i
E R X1 6% 0 T {.a BERIBEIMNFRAMELSRZ L EXIR
% %% o Dede (2009 ) 3% % #c) },g_\ BEBRDLEERE AT ERL AT
YV FHmEET B OWHRE Cralg (2003) it # 45 Dimize
(Involvement) 2 Rl o P TR L G - TARRDLE A 2};;531; i

BEEFTABENI B HFBLE I U RHEEREREFL R0 5o
=
R

ETOS ()

>‘1\v

4ﬁwkmk”ﬁmi%”*%ﬁﬁi# o Eﬁi#’—%ﬁ.ﬁ
ﬁ)ﬁfk”ﬂﬁ HNTER 04 FIRIMER A AR S ERT BEFR TG LR
2F FIEE
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R R

= RE

EALE Y

Rl 2-8 2585 Tl @R T i
(2) = #4+ (Interactivity )

aH A Q{;}pg”’k* B e No AT R P 5 A BT R TR
B ML 3 RF ool B - RBIEEPRI..F IV
BIERE gxxi%?“—ﬂifﬁﬁltmézlb»Lbjﬁi‘i‘k{#ﬁso#ﬁ;,ﬁ{#ﬁ/\;Fg!;t,};%i
SGARR e N e R o ¢ AR S REIER Y - BAd 9758 (Bucy & Tao,
2007) - & KR BT 3 B A SR L R ERTR B g 6 o

\“"‘Q{,‘aa

- BT AP ER foT d ¥ 7 B & L (Spatial Performance ) fr
gy —‘"‘ ERTIMER ( Bowman & McMahan, 2007; Steuer, 1992; Zeltzer,
1992) :té%%jmri?j Bipig 7 SRR gt S E Y H R IL#E
BenF it o &3 s erufAsy > F - I8 (A E & 0% F Vection s 3 1*‘%'&5’
Bk 0L aBEFTEY A5 —“z F xR ﬁ%ﬁvf\”m;&froVectlon éq‘
EERFHERRIALES TEFY FFV AR RRAS G JI- T E
s> 82 H 3 d Vection € R B F Rtz 3 B r+ » F 4ok - Vection
g B m B B S -

RT3 A S FATPHDE R > Y F R SRR

AR R HE f’ {»: i B4 w0 Gldefed-R (Presence ) ~ 5~ R
(Engagement ) ~ v %22 g & %] ( Schuemie, Van Der Straaten, Krijn, & Van Der
Mast, 2001 ) - = H '_Te?ii*},é, JUBENETER AN F AT )j‘u » 0 FIRSR

fritiz R TR Fla BE - 4w APk« ?J%E;/nr‘: TR~ AR 5 A
BEFEAEENEF2 - o
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(z )93 (Presence)

Ted R — 30 &% 4.4 Gibson *t 1979 #4344 {#ﬂé‘? h —*‘ ERE: 2
P e LA B g £ (Gibson, 1979) o Steuer (1992) F,ualﬁﬁ*‘ﬁ*A gl
P2 Bend #o it AR d R 2 B B A R F Ar on
"R | o Witmer ¥ Singer ¥ # ¥ » &1 (Involvement) §_5 5
ik v Y AN nREL E’?’?@"Ji%’r’fjﬁiﬁg#»’i)‘ B IR B AL T
PiE = R R iR s 40 (Witmer & Singer, 1998) ©

Schubert ~ Friedmann ¥ Regenbrecht (1999a) 3% 5 fe3 s .- BE4 >
- AT R %ﬂiﬁ' AL 0 dp P Rt B 2 4 R - Witmer £2 Singer

(1998) B4 & — B % 1enh ¥ R r 8 e > 9 E Y F L kb #
%Pﬂmﬂ ’%‘ﬁnﬁ%f+’%ﬁ a”ﬁﬁ“a»uﬁT%*ﬂ
FOFIHEIERIZVEFIAESNEL > 2 152 50 T L

4 H_61 Lo EABMG S AL - f F- AT L& (Realism); % =

¥ (7642 (Possibilitytoact) ; % = 47 % & (Quality of interface ) ; %
z 87 |2 (Possibility to examine ) ; % 7 f&p 2 =% (Self-evaluation of
performance ) ; % = %% (Sounds); % = #& (Haptic) f§ ¥ -

it4 27 Schubert £ (2001) # N TeHR ¢ 2 7 BinirdE > T Hn
B R A xR A AP 1 o FRa o Slater  (1999) & gk o
T imRE AEHPE T RS RV LRI DL AR
;ﬁ » T L Ao PR R AR M\ rum}g, e TR o miRR AR

e

/

_A

0 f TR AL BT o R R LA A 2 0 kg TR AU
léé A ke R REY T P EERSE LB ER IR S

—

Fhmag o (RS HRESY X LI FARY B G AR -

A7 -4 % Witmer 22 Singer (1998) i3 IF ¥ > 10 F s -
EA HPRE - Faw TG e 25 R EERLS L BRER \a‘;%
FAER CEMTREE A5 e PR BERAHAS L KHLR
T -

EFEEE DRI R IAPERRRE X DRI DL L T (Steuer 1992)
&ﬁﬁ%ﬁﬂ%¢mm§m@P‘_®%$?§?ﬁ&
FF-oR-BEARMEFOFVFHAAF FARBRELLE
B R <~y g#/% °

B
B ?‘F’*m; “HJ
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FZERREH - 2R W

> % B (Panorama) ¥ - /84 4B ¥ LB H T ~4p 5y B8 > v
DRBATHA N PR 2R DER T AL ¥ - L RET B
BEMH o weB29 4 F 7 5 A0 3ADEH S N2 BEGkE 0 L g
%Lﬁ*ﬁi’ﬁ*"T%EEF"%“ﬂ"#W&’"’£§@§i~ﬁg‘_,’gﬁ~?ﬁm’%‘\’m;‘5
PRBR BTT I FE kS HipdEoD L R 3D #EHL 54
P2 S AP 2R

W29 X FREETP 2R

Fo s FEET ARG (2012)305 720 B T B2 8 R EARD
Pt A A F P PETRY o7 AT B BG4 F HDR 2 bl &
FR2Z2AB > L BERGILE S BB E A FH I T EF Google
Maps API #= Google Pl enp BIPRARP] L 30F B EF L 0 4 b Action
Script 3.0 #2533 % PV3AD HiE RN » 23 aHiZ TR ET L ¢ - 4oF
2-9 #5570 A A Sﬁ‘_f’f%?%ﬁ°

¢ WERMOEENE i O—
.

MRERTXEGNS— B E THER
15 - RRESESE1VAEAME TG
FI ARSI SFEIOLRNNE LFA
T - BERES000FH LR -

m sk
4 O EEHIXLEL :

7%
ARWRE - EWRE - AR -

.|
I @ EREEAE

© BMERE

M aREEORE

B 2-10 AMREE S nRET
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% = & * Y Google Map PRi%+2. T &1 Googole street view ## PRFx >
Fl* g 2 #ﬁl%ﬁ“ B2 R R S PR e BB RIEF R FE
I4Hb’“$ SE 2 c3f P B “"lﬁlp*‘“ﬁ}_?ﬂ ﬁgégﬂjjmﬁiﬁﬁﬁ
T B 4 - Google f FhaiER PRI Jad AR R T 3 F ¢ 35 Google
Arts & Culture ( ] 2-11) » F1* Google ## Hirip it fo4up F § > &
AR R RN L E o BRE o BEY 'ﬁﬁu}“ °

pave § 40 BRIG ISIFEME - F &iF ¢ g me s
TS 4 A8 ﬂ’m‘*’ﬁ‘%f‘r:‘ BECABP A o ORI B
PRAMERE T L EEHE s 2T N F R AR e afies
freF o F AT LR E 2 DR ARIT T BB
Ame o E AR A ed R F BT R 2 I RE S AET

E R AT T

= GoogleArts & Culture Wi mx me omr Q

SPOTLIGHT ON

Once Upon a Try

™ rocy
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ZRFEMIA S Al A& % > 7 B s (Spatial Knowledge ) R &
ZREFMEE &L (Chen & Stanney, 1999) © Elvins (1997) #-27= 3%
j’ff‘*@ﬁ*ﬁgfﬁﬁ”ifé&frﬁ\ A3 1 & BF 5 ¢ Rk o ((Landmark
Knowledge )~ # i 73 ( Route Knowledge ) 3 g3 ( Survey Knowledge)
=8 A {e ? 3y '?;T@f f#:,_ Finfoenfhdt > 3 4 A RB Y BFHF o
H 7 x4cT (4cB 2-12):

(- ) ¥ #&=+@ (Landmark Knowledge )

AERREY RABRRIHRE Y BRPER e R 2

VB 0 W EA IR S afkge o
(=) 8= @ (Route Knowledge )

AR EE S ko G- fBEFEA T R JHF# et
g '?ﬂz 4 %F’ﬂ’ nlﬁ? fr, _E ;L,J %?IEE%’P: s

(=) Lo (Survey Knowledge )

P EHEOT RRE ML > TR ﬂbiﬁ‘*{ﬂ’ A7 B3k
ﬁ’:él}:%ﬂ}_ ';’x"'ﬁg?x“’l!if‘fﬁ-upz *ﬂ\ﬁé;}'&ﬁ_){,h_,”lg\ i
w ek Bl ( Darken & Sibert, 1996b ) -
® o
®
J’v{bﬁ%%ﬂgﬁ‘ Eg‘ﬁ(é?/ﬁu%g&. *%éﬂ%‘j%ﬁ‘

F2-12 2R (P4 758
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fE ks s e TR N g Rh R h S g R
bt R TR B PR s Y R R %Tr%
R

W e II?“‘ BRI - BEDORET B ’ *ﬁ“ TP H A 2 AR
E-RESRET  ZREY FR2 0% FEEF’“EL%fB Sl - SLLARY T - 3
Bom A2 iefdskap £ 2 B3R | (Spatial Experience, SP) >
RAZTREfA P HRRE P AL NIRRT Ee s 2
( Witmer & Singer, 1998 ) @ Sanchez-Vives {v Slater (2005) #73 & &3
B #®&D0 V- B2 e Padand tnmtRkt Rl 9RaY 24
LR FTAL TR e B AR F R ih{;fwiﬂ%‘am% B¢ i
AREYFRAPE LI JAIBE 0 CRRIAT T

EHEE R I FOABNPIE R MRS TG F AT ERE PR
TBL -
AETZEIRIEIFRCEY A2l L8 2 F a9 0 ok
2-2 K3
%22 T RERTEY S xipMRlE > 50
ik RESS REAEP
Evans (1980) Wl s D ETE PLIBARY e | B Sk
Darken & Sibert (1996a ) b Bl PR R A | R
Conroy (2001) 1. HEREEPE J S g
2. E§sik
3. fifF|iE P s R T
3w (2004) Flr g NEiEe ﬁ ERR e
1. B fRao@s® B 5 g B J5 s
2 &%4’5‘.:% 7 AR AR
3~ (2004) FRApIE 3 B RFER 0 ¢ F | BRASATH
fs =t #
Parush & Derman (2004 ) Ap - %EI%\ P i i | PERLATEN
e iR o dp A AR 2 B ehge
il

Cartwright, Weiner £2 Streamer (2010 ) %7 3 > 3% 2 R B F ¥ Sy
’%Dﬂﬂﬁwﬁﬁ”ﬁﬁib%mﬁ»ﬁﬁiam OEE SRV §
G)Is* PFE * dp k3T R IR 2L B % so g JARRA| 21303 - SR Ap A
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aLm/FJ 327 248 Elvins (1997) # d1ehz P d B ez 8 3 — 3 50
3 ( Landmark Knowledge )~ ¥ /& 73 ( Route Knowledge ) 2 #£g.z( Survey

v

Knowledge)’ EEFT AT PPN FRFB e AR A G BIA

() A*FTR

P F R A B E R T U A TR A

\

Wa T

(=) &
AEEH B EFRAL F DA
1. & %;%irréa*; ( Landmark Knowledge)

LR A B 2 R A B AR R P ELH
] “ﬁ@%%#%ﬂiﬁ& S 20 E BB AR S
REAOH A FE b L F BRER -FTARE®...

ERE 0 ORKAPM R A -

2. B4 (Route Knowledge)

i%%ﬂ*%%*f Bl e o o B AR
IERFEHETES B RS AORE T g T
i@*z‘ﬂ‘mﬂf’»ﬁ EHBE ARG HE o bl 6T H
P IR S 2 T = e SR 0 kK Ap
BE ¢1R° 3E o

3. fm@sis (Survey Knowledge )

FHNI B2 & AR AR p iR
IRPHERIELFERRNE L v blde BT AR
EERF TR A EY Y P RRPH

E"WFF%;°
(z) F% 48
ERRE L e Wﬁﬁﬂ i, PG CERESFEEY

E"f"FFB ?}E °
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Fdp TR - AR F o gd BT
PR R RERT A RMED S A EFPE O R o - B DR Ry
é‘ﬁﬁam+ﬁ(£wwdmw FRrEEIR I ERFV TR
BENFH FREAERTEEY > X BE T LN Al (2014)
R RIER AR B A ARERHLCPBHECELRI RS
POPHEYFTR O ROTRERA RS BEREALL RF R E
FIRAAFPREH Aom § e ERY F 2 Q2 P Py
PR SR M- S S

L Rl A AR TS A T L
AT B ERRPR ~GPS THPEPFTR > X% Fh {5 doff 3
A’B&‘l%ﬁ PR IR %j‘pl,_,l_%ﬁsi.ﬂztl 52'\"%’&4%15{14“%’m——$é%ﬁ1 Ao
BBAEFT Sl A RTEF ETAAR FRETERA et e F

s AR A A A HRET YR PEOTR

FEETAF RN S A B s R ERETHEN FRETE &
R FEH - FHRETOR Y S0 I (2010) §EHGEHFETDI
FARRFIEE R FIRD G R By s R BPRIAE N FEE S 2
R ‘h%i&m%*ﬁéﬁ%iﬁﬂ%am%ﬁ’%%ﬁﬁﬁﬁﬁﬁg
& GPS o= migsgandjisn £ R L@ * w2 a0 n k&g
FL A OEFTEAE LA

i wéﬁmm%@pki#\m%ﬁ FRE L (2015)

s p T &Ii’\ﬂaéf»/@ AT HE Y 0 8 PAdE GPS kTl ST 2 2
P RAE T B AR M LA (Geographic Information System,
GIS) #&p ‘}E_EK[}.”“:‘IL viE R p Y ?E-l‘ﬁfyéﬁf;mﬁﬁv%? RARITL BT
ERAE 2 a2 S o FRAnl (2014) BRI A B S B A4 BREFE PN
#* QR Code = .f‘:&nl,i/ﬁ% L EF R 3&3@%&*@—%&&?"[7?&;1 iz g
BIES ~JRAZFIE P ~ i % WP B R B @ foizd Z 5 gt ohs i
Bios iR o X A B A SRR 2L T LS AR & A
Sy EEAAMER T

o B SRS Y S R AR
RGO E iﬁﬁﬁﬁﬁm%% fﬂ*«’ﬂ%‘%%

FAZRT R GETARERE TR AR B LRSS ;

%7 3 méﬁ-ﬁ Google Map p 6.0 %= FF 42538 3 %ﬁ-ﬁﬂﬁiﬁ-’ms@
*P
p
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0 E--p AJRELETD -

g 2 RWMENFTTUERBRRELG S RBI T FY K
(g s 2T BRIFTR R REDNERFY AL HIF oL
o R HERE AL REER TR AYT-HELF B LB
A ATEALIL A X G 0 2 G A kel ¥ %R (Tolman, 1948 )

ZREBRERATERE B SREF T R RETEE R
FVHLT e e e R RE FEFFe 2 REY DRR~AZ F 2
TR AR ER R /i,,']“* A B g ek & ( Moore, Cookson,
Donaldson & Quigley, 1990 ) - ﬁd W3 RSN T R R IRL
PRSI E AT RRRY 2 H8E T HE L EE E YR
RSB 2R X (Ellis&Young, 1995) > 7 W5 Findvic 4 £ % 3 7
PR AR AN EXDNEMFREAEY FaA L 1 (HRE
1& 2 2003 ) o

$I& vl

RlF 4" &5 q Lffﬁ:%ééﬁ;@;&ﬂ%}‘*%ﬁﬁz& KT AETF
TR E R R B AT R ARG SRR & & ] ’.’Lg‘:d\‘ A
ARk PERARE B 4§ R R PEIEL doil B A K enF A 2R 3
Fak I Bl g PO E B F T (fﬁ%fm@ 2006) = i 7
BEERATAREY Find emmad f > D RBAAREY F 580
% (Bowman & McMahan, 2007 ) » ¥ r25fi4d B o Bl 2 4538 P cnF)EE o

B rpE o R* 2 B BETEE Y K7 ka7
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REEART R AR T UAEV LRV ESE EF R

&ggﬁﬁvtﬁ’i&—d;@??#ﬁoj&ﬁﬁ"“i&—%’*Pano2VR;§\£ﬂ2"l£’;&!7ﬁ§:
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TS SRR R e S SRS L b R
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F-8 FIER

AP ZTERY IR 2ARAERT BRI EITRTE Y 2R
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AEG T AR 31 TR 0 A S A A FNA L E - 30 R AR A
#2 % i (Design-based Research, DBR) &= - B3 #;' > § B2 B3 &%
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W Properties  “® Overview % Viewing Parameters @ User Data
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Hide ghost hotspots
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