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[ Abstract]

Due to limited budgets and manpower, most elementary schools in Taiwan
do not plan or provide library instruction for students. Although students can
use libraries, they typically lack the knowledge needed to use library resources
effectively. Consequently, students have difficulty finding the books they need
and can easily become overwhelmed by the massive amount of information in
libraries. Computer-assisted instruction for teaching basic library skills to large
numbers of students 1s an appealing method. Particularly, developing augmented
reality (AR) technologies for learning have garnered considerable attention
1n education research. Many researchers and scholars believe that integrating
teaching and AR enhances student learning performance and motivation. This
work develops an educational AR system based on situated learning theory,
and applies innovative augmented reality interactive technology to a library’s
learning environment. Student library knowledge can be enhanced via the
proposed augmented reality library instruction system (IARLIS). Experimental
results demonstrate that student learning performance 1s improved significantly
by using the proposed IARLIS. Moreover, this work demonstrates that using the
proposed IARLIS for library instruction results in the same learning performance
as conventional librarian instruction and there is no gender difference on
learning performance between the proposed IARLIS and conventional librarian
instruction. Moreover, the proposed library instruction system overcomes
shortcomings of personal teaching skills of librarians that may adversely

affect student learning performance by conveying the same learning content
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to all students. Additionally, the proposed system results in better learning
performance for learners with the field-dependent cognitive style than learners
with the field-independent cognitive style. Moreover, the learning performance
of students 1s not affected by their computer skills. Therefore, student computer
skills do not need to be considered when adopting the proposed system in library

instruction programs.
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(Augmented Reality Laboratory, ARL ) - n[{Z{tiR F i E B =R DA%k
R S TR TEZER JTH » AR HRN R BB A A=
AI{TM4E - El Sayed, Zayed K Sharawy (2011) {fE—iRk-K5 P4iEBE—HEEE
( Single Static Markers) PLorBECA [EEHEIF > 88 AR B4R (AR Student
Card, ARSC) - Bt-ReELL 3D P EBERE - EEVE AN A FENE LS
Vi #ETEE E BB RERE o A > You K Neumann (2010) FHTTEIERY
B A4 (Mobile AR) ¥y E 2255888 - FIHSIEHY AR ~ B aEjE BRI
(EROTHE AR EE R - AL 2K AR EEREFARY QR code &h¢ » WL
seEt ARG ER D EHEAR - DG RN EREEANEREE (Martin et
al., 2011 ) -Juan, Llop, Abad }% Lluch (2010) g%stE2EFRFIREERY AR #7EY,
WEEE 3 2 A EMm eIt AR #FEEHEE B IEL - MR BB EREE R




B BN B AR B E A S

3

L e EFCTRENERE - AR FEFIRZE 2 EEEREAL

s WRIE R BT KRB F AR R H 0y M AR

fien 5 8F A1 FH 208 e 48 J8 PP FE B2 FR R W B2 8 Bl - T 725 1B 45 S sl RO R
£ (Cognitive Science) ~ FN R E L ET - AR A 8~ TT7E1HF5E (Action
Research) ~ ZPEHE - E%&E%ﬂ (Home-Schooling) ~ E2#& 1+ #1501k
(Multiculturalism) - B EEZFEFHBEHEEVE—F#E (ACRL IS
Research and Scholarship Committee, 2003 ) - Portmann 52 Roush (2004) #5H
MBI E BRI E B EEE - SRR R B AR AN E S
BERN » HEERR G E A4 - Marcus & Beck (2003) Pzl & aE 252 R -
ST ESEF AR B A - BRE RS E AN ARG E LA EEaEA]
F%IEE - (I - BIEEN AR SRR EEREA NS -

B2 M (Situated Learning Theory ) 5&FRAIEIEE B E B E T ES
B B E PO RIN R 2 — - I H4E &5 TS g“ﬁﬂﬁ%kﬁ%% i
BRI E R (Hornby, 1950) (Rt » A E B2 LA TEIEHAS &
el A EZAAE, (Chen & Li, 2010) - W H A AEHEEREDHINEE
HFRAVER - A SR E AR FE R KAV AR F (Chen, 2011) - &
R E MR S R E RS AER T34 - IgEENEEE - AR5
e BRI BE B DR FASEN FREAIRIERSEENET]
MEEEEE AR @E T ARV S B EB SRR B RN
JE\ B BB T 1T B2 B B E s - Mantovani & Castelnuovo (2003) f54 " E&
B (Sense of Presence) & AR IV AEES » iE il g BEFE R A VR
$’I\ﬁ%2ﬁ%%ﬁ§ o & AR BV EEIESE F B AN HN RS EIRRE - kR

BRI RE EVIEE B SR ER TR R

2 o

*\
>

iy

S AHRERIRE T HEAARFTEE A%

37




=21tz E e 30 5 31

—  AHIREERESHEANARFTEE 24

AW EERRREL " DR EREZEAN A EEE 280 ERFEA
MEIEFHAERAEEE £ - DUT M 4E3 R 240
(—) 2% Fa
HY Visual Studio 57 #& MER S A2 BHEE A RIRVIRBGE (M - 10 H i 155G
ZZGAEME N B LT - NEEAHFELL Visual Studio C++6.0 & 2 et ha s
Fi o EETEEEEE R TR ARtoolkit /F KBS T O RN B 5EE M
BEE ARG HIEGE -
() R&URHE
BEZ " DEENEREIFEAN AR EEE 24 RENE 1 PR o BE A
GmE S T EMERAELA  TEEEELA )~ TIEBR R B AR
K T B EIRAEA ) WEy o IR
LSRRRA A - SRR A R R &AL - AT UK webcam AN E]
RS S RIFE R EER > stEZ @ 28T & 3D Em > WiHss i
BREHRAEA - HEAEREE WY EL -
2. WA - WS ARE N HEEEHE LG Z HES S BERr RS - A8
BEEHEZOFES T IREIROARELA, -
3. BRI F B2 E R EE - EEEIRE S BRI R ES R BRI R
o el PRI B HIETIERL H AT -
4 P ERERAEA - EYERERAE AR T SREIREREA ) R 5
HHEEH I E SR 3D HH M ERGEEE -
(=) ZSITDERERAT
SER 1 BEEEAERE H - BGETE S A 0 e E
B o
SER2 T OB IR EEF A B EEE A4, MAISMERT webcam
SR E PR MR AR (R (IR s (R -
A BR3¢ M RIZ AR (& 2RSS A6 HUE SR R B 8 AR
BREMMEER -

38




B3RS B SR B NE S A

AR A - s R B SRR 1R BRI B R HE GRS A -

BERS © SREIRE AT e R E (ARG R E I 2R -

R 6 IR EE 2R R 3D Bl B H RGeS & -

BER T - BRRIRIE IR AR 855 IUE SRR B RHE G 1 SR TR &R =
[EEDER 2 HRIEEEE RIS R

1 B By v S5 ] 2 R P A 0 225 R R
(1) HENEL L BEmE

1~ R

FENEI NG ) BT EEL ) ZEERE AT R AEFE A
BEEER  (EEGERBERAY) NG ) SRPTEEES R W E
BRE—-Emik &L ETEFEOEVEE > EEEmAE 2 5 4
B -

2 P E R AR — N SR N 3 B EREEER—/NE
EEFEW LR

39




=21tz E e 30 5 31

& 4 I ERSEER AR
2~ PEEE A A
SEEsEET BT EHL ) REEERNTEEE S SEAAE (ES) o
PR T B ra SRR E NS (8 6) - i nEEE B i EE
FERUN—RIZEBEEET (E7) - # MIEREEEHEBIRER FRERE
webcam v ([ 8) - DUEZFE 3D BRI EZ ST ELE (' 9) -

ESRARRHALIIRRERRARARROREY |
BARAESARE SSOMNERNZN  BATR
ECROENR  RESSERRAERANE -

b R ERSEEET &ML AT E6 RYERSEEET St
i £V Eﬁﬂ?éiﬁﬁﬁ@azgiﬁﬁ

B 7 RS E ST —E R
R A %@%%%ﬁ@%

40

T




B BN B AR B E A S

9 EMEREEER— 3D I

7 ==t A=
3~ FATEER

EEEENREEHER R o B TNE ) N E S EEZEE AN
(i 10 fom) - B TINE ) RESEEERE - WHIEHZELER
BeAESRHIIRIA (A0 11 ) e

& 11 R E RS R

AN e N
4~ FHIIEEL

= B PRI —Bia g eail HE AT TR (A8 12 Fs ) - IR
BRPERIHE AT RVERG T (08 13 For) - &4 bt TE A3
Ak (A0 14 o) BRI U IR ARBUR ZRZEF R - FRF& 123
IR EAREE YT AR IEMEO B - 5 R R BB B A 1R & I W] 48
GUETT T RETHRE R

41




42

=21tz E e 30 5 31

FHPTIF KRR
oY > SRARAL | 0 A
P E ¥ - A2 ph A

B, .. BARER
2 h861. 62:8 2]

7

12 fEie e e EEE i B 13 fEh e e R e

AT EATRT

5067 0063

o B8 ©

14 i B E E i — S AR RS,
(F1) Ehar ]

Fo Vg Raeat 2 T LY EIRE S EA AR E R E RN EARUNE
THENEF BEA B E R E G > A R T R T4y BBt & I0 i 1L
BRI S FE= SR AET 116 AERA TR H g > B 3 GET 71 AR A
MERE IR R PR T A B BN E F A RS R A ETEEFREN NS
SERIERH > DU 2 HTEET 45 BB AWy IRk Ry bk Pl (AR B 5 aE B AT
[ = R A s SRR - B e 4E 15 Fos > BRI

1~ 55— PEEL - EREZEMN A EERERE

VERISH TR E SN B RE - SRR AR 1T B & eEA B = Al
®RAERLLEINR M EERE - GRS E R R EWEE -
SRR B My K =R AR« SCRAEE BRI A (5ol 1 B B = 70




B BN B AR B E A S

BUEZ TRIOEAEZE  REEEETEAMYEE w4 ) - ERAEE (AR
WA RSEAFENE > ZMELARIGE AACH B % S LB R T B E &
IR Z W) ~ HAEREH (FEHERER —HEREN > ZHE LA
IREARZPYIGE > BHAEFIEE AR RS IYIIAR ) -

FIEE  BEEHE N T REENER

B B aH B 4H #E 1T Messick RS % (Messick, 1976) » fFa R JEAE 73
Ry AR B At i 1 A - DUHIER SR 2 B S (rT A s A A - G A A E]
HEAS . E FE A EEEEA L BERER 59 BREERErT
B EE B AEE MG - o BEEEAEAEE A EEEE - i
TRk O BhiEty IR E S A A E 2 E A2 E i FYESE -

b

S B R R S R R

TR A T DR EREEEANHAE R E LG ETEZEN RS
B8 MRS E AR T B PRI AE AH [ 2 [ e A I BO5 A M B B SR S
RmEE NS HEEBHEGHHEE - BEE RS R BE IR
2 0 AF BRI TeAE M IS

= —PEER FZE I £E
1EixmEEeERFAEES [E == g R FA AR B
EA 2 ERF=2 SEEINM R ERE
R A LS 28E1T
v E2 23 |5 15 = Z= R B
= g =
EX8 == #EA 3| E
EE 23 2= 1[E] A 22 TS R B = o 40
ESEE E RS
| B EE RIS
A
=E =PEEZ = B 48
IF Bk O SHhHifE 1B = 1S5 [E &= 8B E =g X A=/ =0 Ex
FIAAEH S ELZFRTZE SEEIR ERERAE

15 HEpmiziE

43




44

=21tz E e 30 5 31

B B3

AW Tt HEERAT R R RV E R TR B T A SPSS &5t ik
BT TE R ITERHE AT - ST NS -

— R EHEHRMTESE SIS EL AR T A E
iﬁsi)&iﬁc‘# f &J#ﬂi’?*’% e Eﬁ/}#l%i‘iaﬁf’?‘iﬁ,l EX iR &)
2H A

P E e N B E S e e B i m iy A Eh i
FREHTE N ETHISRE ISR ERE YRR b5k > 3D W AREE LA BN S
A fi [ 25 B P S SR AR Y P E (L B2 B B - Rl el et 2 D iRty E e
SHEANAEEZEE R EAEERNESESE T E T B E S o BUEL S
FERlcE (LB F N E - W EE I TE HIRIRs - tEE rEe e/ NE &
EEFIFHEEEE -

BN BB EREANARFTLE Y AL ESRE ERAGE
B EHEARARFTEERETLBE AR

AErh st BN =8 2 (DR B i o Bhiaty B S e aE A B2 U R 2 1
PHGET G EZEN AR EEE1%E - EHpEREA t e s 2 EHE 1S
BAEBENEERA AT IEEEZR T - At — P &I s t
T E1& WS E BRI SR - MEEE B RERE ER > NIRRT R
S S > A EhiE 5T e & e H A S R i 2 SR aE B i 2 (8] & B
HIAEEFAMHE ZE2E S - Nit#EE " oiEl ERE S e A EEE
B LA R U AR e A HE S B -

ZRBEEFHAAREG S RSB ERLGIRE T ILE 5
AR 2 F 5 E A X e AR A R B B AR AME 48 E AR A
%i-z‘,ﬁi‘n 33“

22H

'I:Hll’

%

RFEEE BRI AT AR TEE‘ T B SH > (EA T B BiRE e
MABREFEE R E’Jﬁu/ﬁJrﬂZ RERERE - EHRANE HAVERE BT AR




B BN B AR B E A S

MR MEGEFESEEEAA AR EE EEAIEE FED
PR RIRE AR o NIE IS B AR H VERE | O Bhietl ER e E aE A
MBEZEEA - ENEREFENHEEEEEN -

v ER T AR T RE EEAARTET A% HERK

THER IR H A AR £ B

{E 47 ] = BE T FH BB B 22 2 R B B B 2 A TR T T 20 » HHEE R
NAENE I ETRERBE T E @R BEARE (FI.015 - BRI ERER ) B
L MEERERAEER - SHERBEERSH  FHE RN EER
55 B P ) M FTEE M 3 (B BRAE TR+ 36 R R T e
(PR A TV > PR AR O A T M TR 2 (B RISEER B
R AR B R R R -

B AR RA Y B A e A eI B E B E AR
HAEZEHRX > MGl A5 F 5 A miEs F R 2
BB LA B ER

(B RBORE » SRS A 6 F] B Ehimhy B SR B R T B S e A

HAEEE > BAEG A EGE SN HBE EAN B - Rl ARy

HRE H U HARE © I - Ry insss it (A ER AR Y SR B A - TEREA T L EhE

WERE S RN S R AOETTAE - ARSI TS R S R A2 SR

R B AR E - EAHFERVEERGY -

N ARG T E AR T FE R E R LR
BEDE

R RIS FEmER AT L - IR FHRAET TR —ENE

[EFHIRETT - AWFe 2 Ehadi RGN - (] By B IR EFH e B e Z 22 E

B AR REEEEE BRI EMA TR - Jith - FIH G 8y

TREEENHEE P E AR ESENAEERE  AHRESEECgHE

RETFE FEA [R S A S e B s B2 3 -

i

A

45




46

EICHIrEEFEEE 30 % 3

Lj

Lt 2N EER EEMNARFTLEIRAELEE
i x -

=

(G

l

Jg\_

PR R 5 HE IR 7

SRAN G E RS BRI EE FACHEEEE - DI
REFHAMEAWPE LT - A9 2 Blgii A im e 8 Ay b ekt
Afe] - (A A Bty B T RIS N A S E S ARSI E Ry IS
BESA G2 EIE NEIE SR & -

AR T EBBEFRBEHHARTEL A% o F R
BH RSB EobEasMaER RGBT HEANLT
e %

TS EEMEE RGN (A T B EiEsE
BE4 ) #T Ii%ﬂ%%mmE%@ HE > EEMERE
HEptk i E > EENERESEN AR SR T HEE
B, -

REL s Al E%

e FH A B E
St
A (&t i 5 BE A FH 2

%% ZH

1. ACRL IS Research and Scholarship Committee (2003). Research agenda for
library instruction and information literacy. Library and Information
Science Research, 25 (4), 479-487.

2. Churckovich, M., & Oughtred, C. (2002). Can an online tutorial pass the test
for library instruction? An evaluation and comparison of library skills
instruction methods for first year students at Deakin University.
Australian Academic & Research Libraries, 353 (1), 25-38.

3. Costello, B., Lenholt, R., Stryker, J. (2004). Using blackboard in library
instruction: Addressing the learning styles of generations X and Y. The
Journal of Academic Librarianship, 30 (6), 452-460.

4. Chen, C. M., & L1, Y. L. (2010). Personalized context-aware ubiquitous

learning system for supporting effective English vocabulary learning.




B BN B AR B E A S

Interactive Learning Environments, 18 (4), 341-364.

5. Dill, E. (2008). Do clickers improve library instruction? Lock in your answers
now. The Journal of Academic Librarianship, 34 (6), 527-529.

6. Dewald, N. H. (1999). Transporting good library instruction practices into the
web environment an analysis of online tutorials. Journal of Academic
Librarianship, 25 (1), 26-32.

7. El Sayed, N. A. M., Zayed, H.H., & Sharawy, M. . (2011). ARSC: Augmented
reality student card. Computers & Education, 56 (4), 1045-1061.

8. Germain, C. A., Jacobson, T. E., & Kaczor, S. A. (2000). A comparison of the
effectiveness of presentation formats for instruction: Teaching first-
year students. College & Research Libraries, 61 (1), 65-72.

9. Holman, L. (2000). A comparison of computer-assisted instruction and
classroom bibliographic instruction. Reference & User Services
Quarterly, 40 (1), 53-60.

10. Hornby, A. S. (1950). The situational approach in language teaching. A series
of three articles in English Language Teaching, 4, 98-104, 121-8, 150-6.

11. Juan, C. M., Llop, E., Abad, F., & Lluch, J. (2010). Learning words using
augmented reality. The 10th IEEE International Conference on
Advanced Learning Technologies, 422-426, IEEE Computer Society,
Washington, DC, USA.

12. Kaplowitz, J., & Contini, J. (1998). Computer-assisted instruction: Is it an
option for bibliographic instruction in large undergraduate survey
classes? College & Research Libraries, 59 (1), 19-27.

13. Leach, G. J. & Sugarman, T. S. (2006). Play to win! Using games 1in library
instruction to enhance student learning. Research Strategies, 20, 191-
203.

14. Milgram, P., & Kishino, A. F. (1994). A taxonomy of mixed reality visual
displays. IEICE Transactions on Information and Systems, E77-D (12),

47




48

=21tz E e 30 5 31

15.

16.

17.

18.

19.

20.

21.

22.

23.

1321-1329.

Marcus, S., & Beck, S. (2003). A library adventure: Comparing a treasure
hunt with a traditional freshman orientation tour. College & Research
Libraries, 64, 23-44.

Mantovani, F., & Castelnuovo, G. (2003). Sense of presence 1n virtual
training: Enhancing skills acquisition and transfer of knowledge
through learning experience in virtual environments. In G. Riva, F.
Davide and W. A. Ijsselstein (eds) Being There: Concepts, Effects and
Measurement of User Presence in Synthetic Environments (Amsterdam:
los Press), pp. 168-181.

Martin, S., Diaz, G., Sancristobal, E., Gil, R., Castro, M., & Peire, J. (2011).
New technology trends in education: Seven years of forecasts and
convergence. Computers & Education, 57 (3), 1893-1906.

Nichols, J., Shaffer, B., & Shockey, K. (2003). Changing the face of
nstruction: Is online or in-class more effective. College & Research
Libraries, 64 (5), 378-388.

Portmann, C. A., & Roush, A. J. (2004). Assessing the effects of library
instruction. The Journal of Academic Librarianship, 30 (6), 461-465.
Silver, S. L. & Nickel, L. T. (2007). Are online tutorials effective? A
comparison of online and classroom library instruction methods.

Research Strategies, 20, 389-396.

Sullivan, B. S. (1997). Education for library instruction, A 1996 survey.
Research Strategies, 15 (4), 271-277.

Sumadio, D. D., Dwistratanti, & Rambli, D. R. A. (2010). Preliminary
evaluation on user acceptance of the augmented reality use for
education. The Second International Conference on Computer
Engineering and Applications, 461-465.

Tiefel, V. M. (1995). Library user education: Examining its past, projecting
its future. Library Trends, 44 (2), 318-338.




B BN B AR B E A S

24. Xiao, D. Y. (2000). Experiencing the library in a panorama virtual reality
environment. Library Hi Tech, 18 (2), 177-184.

25. You, S., & Neumann, U. (2010). Mobile augmented reality for enhancing
E-learning and E-business. International Conference on Internet
Technology and Applications, 1-4.

26. Zhang, L., Watson, E. M., & Banfield, L. (2007). The efficacy of computer-
assisted instruction versus face-to-face instruction in academic

libraries: A systematic review. The Journal of Academic Librarianship,
33 (4), 478-484.

49






