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The user interface design and evaluation of a mobile learning system for
supporting student teachers’ learning and work

Frdirpsg Advisor: Chao-hsiu Chen

Institute of Education, National Chiao Tung University

Abstract

The study integrated characteristics of mobile technology with learning to design a
mobile learning system called Adaptive Support System Initiated for Student Teachers
(ASSIST) to support student teachers’ work and learning. Aiming at the most frequently
encountered and reported difficulties and issues, the author designed functions including the
calendar function, the seating-arrangement table function, the observation-note function, the
self-reflection function, the message-board function, and a web-based discussion forum. To
conduct the needs analysis in the design stage, the author inquired student teachers’ opinions
online, analyzed relevant literature, and interviewed five student teachers. Then, the author
developed a system prototype according to results of the needs analysis.

The system evaluation consisted of two user tests. In the first user test, thirteen student
teachers were recruited to use the ASSIST, to fill out questionnaires, and to participate in
group interviews. The findings indicated (1) that the 13 participants confirmed the usefulness
of system functions, the usability of the user interface, and their willingness of using the
ASSSIT, and (2) that they believed the ASSIST could assist and motivate student teachers’
learning to teach. The participants also provided various opinions on system revisions. To
improve the system design, the system platform was switched from the Windows Mobile 6.1
PDA to the Android 2.3 smart phone. After the revisions, another twelve student teachers
were recruited for the second user test. They operated the redesigned ASSIST and filled out

questionnaires, and their responses to the questionnaires indicated that most issues raised in



the first user test had been resolved. The participants’ satisfaction with the ASSIST in the
second user test was higher than their counterparts’ in the first user test.

This study suggested that future system evaluation include expert review, recruit more
participants with diverse backgrounds, and reserve more time for system operation in user
tests. Regarding system functions, researchers may design more adequate information-sharing
functions to allow users to share multimedia information, teaching materials, and past exam
questions of teacher certification so the designed system can better fulfill needs of student

teachers.
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Rfad A2 LR RTEFOE L QSR A e Brrst ke A i lehE R X R
LERHIEARY > FRL SFHAE L T UL BF I R BERY T

(Z) BBAM s KPi2 7k
PLEEAlenE R kR & 4Rk 5L (Classroom response system ) E b0 HE A F BE A @

7~ "=

eI BN F w BT S m}’;ﬁmﬁﬁmﬁﬂ@%j%p‘} B Ty i

3

?#Qﬁoﬁﬁﬁﬁﬁ@%ﬁﬁ%%ﬁ%Aﬁ’féﬁ%%?ﬂ* - o EEFEEE o
% e BEA A dE B e LT I ek o

(Z) MBAPE 3T FH LR

EEAIE R 4ot T (StreetKiosks ) ~ 4 4ET BV B T K SR 0 T MR R LG
B FJRETREFY CBRRNGFAUTHA I NI BE - CHNAREY 7 LR
FlE 85 Y (pervasiveaccess) AR ¥ iEF| A7 @ * JﬁF&*A\:ﬁr M R T

(w) M AM s KTz Tl

PSR B AR S RALBE S HH4oT F ¢ £ (Whiteboard ) ~ AR § 3K

%,
ek

‘»

% (Video-conferencing) % » ¥ 244305 A 478 X ¥ chfeFl 0 fo- ARig ¥ ﬁ AT ST

fFdEEF AR o

&

S AR AR Y ¢ B2 Y f uo o Georgiev E 4 (2005) i (TR AR A Mg
REEIEY B F RN - B 2 RBRRDERFEY AN

(=) Xgh—sm b zbm b epizd 84 % s (Systems for on-line/off-line m-Learning ) :
TP R N E W o hghin? L N R FLER Y ot Y ahiFde ko

() Y#—RKRFIp & RFIaimd & Y & s (Systems for campus/wide area

m-Learning) : 13955 ¥ 3¢ 8% A > G £ R AT B pFLERIP 2 R chi 5o

(Z)Zh— A BEY AR R8KE FThOEFHEY L% (M-Learning systems for
students’ administrative/educational support ) : 12 s 5 & £ ¥ T LA KE TR R FE L -
Bfhend A LA F YT LA ke
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Bl 2-1-1 e dp= » R W #e0iF 6 F P % 5L 3D #L 4 B

T kR - fs3Fp Georgiev, Smrikarov, & Georgieva (2004 : 5)

5 & Georgiev & £ (2005) = Naismith (2004) > f7d {5 LY s 47 > B e

LRI ZAR BV PR FAERFoFAREE 12 L3 VHIEF B

B PR SR e R Y i R > £ BN ko AT 4T PDA it
LB E S AL FIPDA i (rE s B E AL TR B e ens

AP B B AR A R AR o Y ;ﬁg ViR A nE A g R
KEE g R AL BT PpEx BRI SRS et
B2 TEFEHpRE S LHVREG B s KR (Bradleyetal, 2005 ; #8 K
2007 ) °
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- 7 B FL bk egE

FEEY 2 arua s - A AREFR TR AR DRF s FREF YR
d B2 — rj-f‘u{f?éﬁﬂji o i pe Klopfer ~ Squirem £ Jenkins (2002 ) #-i7 & # B ¥ 7
5] ﬁﬂ%%fgﬂb’%ﬁfﬁﬁ 17 84 -~ Ronchetti % «+ (2003) 14 2 Sharples (2002) #% ! 7% %
A Aes foengdd ~ Chen (2003) ¥ 78 8 ¥ i 974 sg 0= fi4F ¢ - Georgiev % &
% (2004) 4= Leung £ Chan (2003) # J1engm LS s A H ez B > 122 Pea {v
Maldonado (2006) #-{7#> %% & * R Bleh- BRER - AFTHEP T A EEHH

FEE R R Y
(- ) & 3 (wireless communication ) © & * &AM enpjis EEF BFdLE 7 £
PR T Y RSB A J p DEA R S B Y S 2 TR
(= )& i 4 (computing power) : F#: %% F e CPU i 5 it 4 + 15 & » 2005 # ¢

¥

-p.

A B FE R 2000 £ 4 ¢ AR FHfe 2001 £ 0 e T ek RAP R B3 eid

FRAFE L AH R R, - KR e
(=) ¥ 31% (portability) : 7 X% %5 fp | ~ £ EdEnipg> LTEY F vk s
'“FL‘, L A B RLL R Rt o S :}IFFmﬁ.é'j%r?i:}K’ﬁ ‘m§4tr“%“5fg—‘1'{’ﬁj’

{5 “;g;qu{éﬁf—g LB Y P s BY 2R BN KT zgﬁ?ﬂg—gﬁ/ﬁ@fa

BUE T EY o L B b AT R B o
(w ) 3 &1 (interactivity ) : d »t 7 3 chv it > R EFHE Y 7 et L g1 8

Gh G T RRAEVFERE S RS HREY RFR YT AR KRS
O R N S AR EE RN S T R
# o

(3 ) pEfe (immediateness) © 5 ¥ & 7 #-57 f2 ikchl A& SR B e > 0 Y B
fed 2 TEFNEHEEY M TIEAHERF ERFERF LTI E2 P
gY iz
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(=) §8 R M (context sensitivity & situativity )@ (78 %3 7 4§ & ¥ H T IR B

ERTHARTAR VAR R 7 F Vi G F T ok B R

~

(=) &4 i (individuality) : * B & ¥ § hizd {2 % S b2 hXE > & Wek s
PARRAREYFORY R CFYTHEL B EE A6 o
(~) &4 T %hle % 2 (synchronize with other computer) @ 7 #-# i 8 3  ni7 &
ARG - BE 2 (client) JCpiRer™ SF 0 FI% o AR o RER T
BT AR FIE P AT RS LA T Y A KPR RIEY F P
¥

Fen it FEPRET o L L AT RA A DL R R T & RS
AR A% MY L 2 45 PDA (Personal Digital Assistant) ~ 47 £ 3] = #%(smart phones) -
THERREARGEE IR DRI R TR S R FS T
RESETAMHEY P 2 BRI REST R SRR FSE R F Y
FRAHPF S ARF R HG Y FFRARREE U {1 msUER - GPS
( Global Positioning System ) #*.RFID. (‘Radio Frequency ldentification ) % & 7 3 31

( Zurita & Nussbaum, 2004 ) -

[ 4

. FEE Y R e

JF

AL
NN
&

i

1345 Weiser (1991) ¢#= 3 » 4 et &9 > 37 S FE R4 NER Y X fy 2 L
FHAeRB Ul m @ FTAAE > frded il R BT E KEFTAHFEE ERT
MPHFVFE > MADTAEE TR T THE S FARRAR A AL 7
HGFHE AL T B JRd R PR 2 et o A _v Poid ~ & 3 AR (Gregory
& Elizabeth, 2000 ) o F]ut $F3 T e v S 0 4 FRA L Gl o 1L g
FPEREDRRANIE SFRAT AR e s fIr LA ERRREFR Y i
¥ (mobilelearning) © 3 3% 5 iF» cm g > B 7 1% 7 A E > i - Peig

B A Rp D] T AT R B B Y B R TR

14



ten® ¥ (Ubiquitous Learning » & 4 U-learning) » T 2 % % & &2 p¥ F '] » & BN

AT EC B Y P eh (Pea & Maldonado, 2006 5 geilsde ~ Fu ik > % 0 2004 ) 0 @ T E R
i £ ﬁ&k—ﬁé S FEEE LR ﬁ;(fj_;[:gﬁ&_i g—h@% NEL N f;t;y;;}g_ggjg:?,%fé e

P BARRE £ T B 4 TEEE e d e T AEA S PDA L R AT
dERPRE R BTN E R RS R RS A e A TR ST R

FhoE b Tagpngl | 8 Y § 7 7 (n(Sharples, Corlett, & Westmancott, 2002)

o

FHBEEEY 2 788 Y 0% % 0 Ronchetti % £+ (2003) #-i7& 8 ¥ @& 5 fI* 7

P

L4 PDAN S P L T UPRRA RE Y F ARG A

2

WYoH? FHFEEE e 77 UE AT HUET FR F S M -Hwang Tsai 2 Yang

%

(2007) Rlzs "@#r2 e Y (U-learning), & 7 %20 TR % & 4172 Aplpang y

( Learning with u-computing technology ) ,» 2 ¢ " * & 577 AfEHFY | BB 3 7

% & AR AL H 0 & U B 4L (sendortechnology) £ % > Bt 7 & 8 4 - 48>
oA BE Y I RA Y Hwang # X LR TH LY AR 2 R R
FRBEFNEY T L ETH wenFE R ITE Y (context-aware u-learning ) » ¥ B & 0
BTF ARV rFHFEY AR N BT DT Y ~ THEEY @ 2
FE Y Bt AR R T8 Y 2 M G4cR 2-2-1 o o

TR B E Y

W 221w 5 Y

AL kR - P Hwang, Tsai, Yang (2008 : 83)
15



Kukulska-Hulme (2005) 3.5 » B ¥ ¥ e AT P PBF V0 BEB 4 » T f8

m\ﬂLL
=%

4y
~mly

Mo B A A FIFR o FE AR LG (FE Lt (mobility) FEF Y 7 LRk
UFIF B FEY U R R EY FE G RV R BRSSP R BT 1 TR

BEY ¢ - OMalley % £ (2004) gt i€ FHE Y it B FLi (7

l*mt’

BV R L b XU SRR R 2 QR FEPRETEY P e
Ronchetti % « (2003) frgrlsdo® 4 (2004) e HR1%H A3 FH EE foftd b o R
FEOBRLISEFH AL AL DEY CRR ZDBREN LSBT MBI 2
W Eeh o R R BIPLEER A2 Y 0 PR FRE Y ek - Sharples
(2000) Rlzns > A 2 7 ap #— 4 277 cnded g L 36 0 & JF 7 U1 e TR L K
FlEpe 2 S chifizs £Y 0 Jd FH PRI T LI ER Y OT AL
d PG MEREY he s v PErRR OIS FREEE Y 55085 2
BT L v ikt d BV Hav- B a RNl p BT FEFY £ - AT
ANEPEY 25 RV HEHAAFY P ARATP A IPFFERE U] - 2 4
gy —‘F‘f EAEP o
FEHEPEFREY > g AP RBFELARR HEY PR A G A Y R
# (Naismith, Lonsdale, Vavoula, & Sharples, 2005)~ 7 £ % = & % ¢ 0 &5 ¥ 1234
(Flpdr, 50 ik, & % &, 2004) ~ Sharples (2002) #r# 2. € #% ;4 & % (Conversational
Learning ) ~ Zurita = Nussbaumw (2004 ) #r# iz 2 it (765 3 R » 12 B LY
p £ (Sharples, 2000) » f 4 8 12 F 4 4 {7 0 L H B 24 B Y 07 5%
(=) 7% i & (behaviorism): F&# % E VR EF Y FTih o> blaci 1 F Y P AL
(stimulus ) %§is = & ¥ HHR MRS (response ) 3 ) if & v 48 (feedback )
-7 s BB Y #6]-
(= ) A€ 24 & (social constructivism) @ F# F § + £ g 2453 & 7 1k 4 o
B CREEROTAERTY FEH SR NEHNEY PR REEV YT 4
BEEPP AR DL GFY P B FY K B2 2 RADESD R R

FYKRHA A RAPEY U ERLT BV F v IRV F R R
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SETESEE TR I T USSR R U P N S R S
PAbEREY FF LA HE PR E Lo n FY FHER AR L2 B HITRES
TAEYE L SR Y R E AR SRR 0 R g R IR e
LFEHF Y 5 FALE S &% 08 ¥ < % (Naismith, Lonsdale, Vavoula, & Sharples,
2005)

(z) iR =44 %Y (Problem-Based Learning, PBL) : & il FRREEERY R

\*mw

Boo0 S FRAJOET PR K TR D R R e R R B Y FR AR R TR M
PER AR A S AT SRR AIE RN EEF TR E L L
§ % 7P 0o 12 Ronchetti % & % (2003) &#%< “7ie {70 T KNOWMOBILE ; 3+ % %

e BV AP RS ABRFRRTAEONEES Y P FEF SN AHLER
4 - B PDA> B4 A4ttty » PiEEPDAMYE  SESFLEFM 2438 TG
W B PDA 1 ehf o 2 o SMS (Short Message Service ) 3t & ok faid-fP 45 » 5 4 2.

To e3dthid sk # % PG i A PPDA T LY § Fépi2 s ppFs - B

(2 ) %6584 % (Case-Based Learning, CBL)+ & b & ¥ 4p 03t B4 A Y >
HEBAEPL W EY F o R olid FANIEEE 5 FRA LT EL L
P FEe s (ABTE R RO ol AFRARNEES S FVEF 0 B HE M IRER
B R EIGER Y F I AR EF M N F B e p g BtV AL 58
ER B4 A BRGF NN 22558 Y (Kolodner & Guzdial, 2000) -

() W8 8% (context-aware learning) : Gregory ~ Elizabeth (2000) = Zurita
Nussbaumw (2004) 323 (T8 § ¥ & FE e g 73 Ami@ b > FtFh K8 w f 2
FEBRE s o I FRARLF LN frERE AP 7 uEI ALY VR AR

B oREHE A2 REFTALET > L5 3R DT

-

(=) &ie8 ¥ (collaborative learning ) : Zurita = Nussbaum (2004 ) == 7 % % &7 -
BIREF P ORE CFI - L EFEY DR RENIE > cEFL AR FRTORA K

G RR e L A R RAT EF T G 6 R 2 R AR KR e -
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Pl AR E I ER (MIT) enf 24 @ % PDARRF LY et d > a3+ 47 >
B PDAZ AL aks » P& RE 4 AR P 34754004 o 7 %8
A2V IR B F I madF R4 (probes) £t & a4 > £ Tk ol e
ifinitth o ERRAREOERLIEE N F AL FEYERSER
(Klopfer, Squire, & Jenkins, 2002) -

(=) 228 % (conversational learning) : Sharples (2002) %5 » % — B 4 & £ 31
- BRTOEFRE Y g R FORE S AT LT RN NE T - B A

W Bt BATY 0 A LYol Y A BT Bl 0 R HIER R 3o 5

PHARENEY P PFREREDLT AR AL R L BN T B
FHAGABAPEEAT o Aipgd AR DU ES PSR Tt e - BiFE

FYnEEF »REFRSE O FVET UFS FROTR XL o L &0 3
BEYF2LR BV HAOREH 2R - REF2FDI BRG0S0 FY

FIP ch o BEBREA doT ] 2-2-20 s

Bl 2-2-2 0 78 fLakf r LHAEY

FAL kR ¥ p Sharples (2002 : 6)

(~) %% L # (learning and teaching support ) : £ iE R % (7 A% ¥ K
18
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AREFI R INFFEF L L VHATERSTHR - F L adf L 02 g2
EEReo b 2R S P RREZ FEPAE RERFZEFV{ATORET R -
(4 ) 22488 ¥ &% 289 (informal and lifelong learning) : £ % #.7 m 3 2 4 ix @
PER ey ¥ g X P A P etk B g TRE] a0k 42 AT 3 (Naismith, Lonsdale, Vavoula &
Sharples, 2005) - Livingstone (2001) F#= 7 % % & B m » & 2 e ¥ i F 5 4300 N eh
Y g2t ol gy gim s Pl i3y AFY - f FlRt 7
AE L& OF I WA AR EFY F TR LB NN AR R R
VoE o AR Y e L BAR & o

Ak B B3P = g Sharples (2000) 33 5 FE Rl dog RE S B AT

W
V™
P-4
(=

TR R - RS FEEEUE R R AREFY s
PR g7 e & o o pF Sharples (2002) » 45 1 > B ¥ A& 9773 hih § #F00FH
PP g B A kET? AnS Y B ATl (TR FEEM S e F hL 5 PDA
BLEO BRGNS E T a5 s EE Y AT AR 7 L BN E R & F e

HLamo @ EFEYE D ER &S & (Pownell & Bailey, 2002) -
&

4
F_&
)Lg.
>_\_
J

RO B s g 45 e Y FE KR oongoia 4 R A

Ble WET R R A M EHAGRG N ERET FEEETRAF DL FRL S
A fes { E B4 (Corbeil & Maria, 2007 ) o e g F L & > F#HE Y » 7 FlH
RIS R RERG PEV R RREV L LRT (TR (BT

Mg Y ek o d TG 2 FRIFHEEIEY oo THRKEEEEE T il @ Hig s

=z

7~ A)%ﬁiaﬁt"h’ ﬁ?%’l‘«]{i%'g Eﬂ;ie»

T AP RIS SR AP K2 EY o HET AU A 74 Aot o AR
FTOUEA P AT PR for B R{okFA L o e TR 2 S REFR

fre g4 fupit * ch1 & (Sharples » 2002 ; FPe 4 » 2009) © 3% 5 305 48 M 0% F 84
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o T2 L ATE KFF o b4 Herrington & 4 (2006 ) #74% 3| BEST ( Beginning
and Establishing Successful Teachers) 2+ 3% » 2 /B2 e—- #rx B2 § cnd BRFFEY
hoo gkl B3R AT REF AR OAAEIHIRE 0 M IEGERTE KT R AL - RN
R E SRR > BRI VA IAAET IR LEEY B EAE S [ TR
TR RKEF R EERE o
Romano = Schwartz (2005) 335 F3u 47 0 51Ae ¥ WERRTE REF Y Lay 4
TDRFVZBHFBEFETLEY PRI L sud
(- ) 27 it x4 g4z (electronic portfolio ) : & § FART M3 S dcfr F L& £ F 2 5o
A E AT KBRS T SR e SRR Rl § 0 G
Pos R A R ol S ik
(=) #t34 (onlinediscussion) : s b33k % 7 WREF Y FIbp 4 L2 F o F
P PRl el b R AR A R L MR TR feliet 0 RATE REFT LB 2R
F 3 AR FEYL o P engdem i A F R 3 o
(=) &%+ %% (videotapingteaching) @ &R 8 7 vk B ¥ 441 * L BIEKEF p 3=
iR 4 0 R B AR R R RKE R EGFRT  F O 0 3R e
bedp g E PR A T 4o
¥ ¢t de DeWert % & (2003) zn % %+t 423 (online community ) 1% 7 40§ & 28
EAFHEFEZ TN 4 @31 2 (computer-mediated communication tool ) ¥ 12 5. PR pF R
frEEdra ] > £ 4 oI % g R 0 )t @ P34 7 - B lighthouse st % » & = -
AL B A dd e s G SRR R R 2 andih o RATE T e
FEL T RETREEE P Py ST o S AFEY WFH s f AT
EREFT IR GFRE P AFRFRDEAD E IV SR REF TR ke p 2
- KA 2 EFE DR s Ry FOEEER DA blhetE Mg ~E 2
KEPLE - Rand 3P FPEER AR/ FEIRT I MBI EEFFTEHH 4 0F
YenTrpilt > @2 ARFEFREP S RIZ T REBFE - B TRy TR P2 PR

L gfefies (Bpe4 > 2009)  Fl 1% Fh OB E R PR ET AT EA S 6
20



SE GBS SRFIFT AR KEEV LY A E R FR PR DL
P Efog i g B B4 492 T (Ronchettietal., 2003)- FéflH&m s ¢ 4
S PDAR L AR AN S AEF LR REABPE SR Fb TR
F 0 fee W2 % 1o Chan % 4 (2008) {525 dot s 2] en e L B T rs g
e 3E £ (digital divide)» & 5% B 4 2 7 £33 8 ¥ 1 2 o 245 L @M (2003) e Shin
$8% (2007) S Fm5 > BV X7 USEFH R ME Y PRSI EG T ko
SR L PREA N FHETH AT NAEYRAL BHELTREFFL
Fomds > S 4esp T p AE Y F R 4 o

Sharples % + (2002) &7 {45 135 & k FA PHF R AL T - BATUL 4 (76

KR~ T Ppppfrkip ez A Hp s L PDA Y » R FLPT L EP ~ 5oy

\‘3

TRBEFA T EB R AL Z o Tt FHEAEA T UAEENTE AR Y Py
FRARFEH PR (254 I o Peng~ Chuang {- Hwang (2007) 334 #% +

e &k % (Electronic Performance Support System, EPSS) # » =& 2% + » 7 10 #
% 4 5 S0EF 4 2 1 (7% > 5 Chen ~Hwang ~ Yang~ Chen 4 Huang (2009) R iz Peng % «
GifgiE o B - 00 PDAs 5 U R ch T gcfm 78 L 48k st (Ubiquitous Performance

Support System for Teacher, UPSST ) » &k L 4% S 4 F o it gy 8% 00 3

oo WEFP S A aLe AR A G RTE s PR es s AR B AH TR
WP B @ 1 (T s 42 0 gt b > Chen (2010) #7 5 41 * PDA fie & :=8 & & ek 3 o

S 2§ AR ek BER B Y MR T 2 BB B g o
AR BHEY Lk

FE L FAG s 1Y TR e b F Y T TR
EER Y REFERE Y ARE PR blded B PDA L TR F ORI E AR
ol BT B G B (v iR R A SR T
Bo 4 L1 T f RS BB RECR BV RS R LT AR AR AR 0

O SRS R

21



ST RS PERF R 0 VRS B AN TERgT R LR T
P e RE A TRk TR L RS B P AR P R Y F 46 gkt
BIRL A o LT kil £ B SR B T m BT G endk (v fookiy { pRiTR
FOFRERE L LR SR R E EATH O DFE LB DEE e R
R~ AT A RE T KTERIR) 0 KB 7S 0 A3 - BER DT AR
4 8 5 # (Human-Computer Interaction, HCIl) #% (Shneiderman & Plaisant > 2005 ) -

- BEESASIE G R ER T FAL LG SRS REFAOLE R ER
R, X RR Y FRAPE ¢ AAFE 0 E T TR AR (user
friendliness ) i * JF,Z fi & (Shneiderman & Plaisant ; 2005 ) - Salvendy4-Smith (1993 )
Pl - BEFAAP I R FEZ
(- ) =i+¥ % (task-orientation’)
Tt gt AT R F R H AR
(=) Przenié B 1% (explicit user’s goals )
E N AT F g Fo LR FR2REY AL doie 4k 0E
(=) FiEfz4i4-8 % it 4 (problem-solving and learnability )
EL *g Fr e L fRAA L R B R ERMEL Fa 4 o

R FH- Apre R » F /6 R enER] > Ay F Dix # 4 (2003) &
Shneiderman e Plaisant (2005) #74 & # i e 58 &2 A R38R fFip 1T 4 gL
s AR R R
(- ) # »&f+ (availability)

RS R R IS s A S S L AR Ay S O
=) i Bt (flexibility)
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BRSO LA G BRI RRY F o dodd X4 BRI IR AL

PO AR bAoA F F e M LS R S RS BT FRES Y
EAp 44 et a o
(=) - 5% (consistency)
AEENT F N BEE S URAR S AR BT - H R EHE cFA S RA 2R R ARINAE
2 AR SNE S BRI A e o0 N R R SRR
BRA- BT S ERT L A SR ARG e
(= ) & &+ (intergration)
R ATEFPEARAME A RITE CARDLE ek g AR Y hE - R
FRFARSS R H T AU e AR L R R TR R
(1) #£4=1 (robustness)
ABETE AL A 2 BE ehsp S T i R E B PR AR 0 ks e AR B e
fRid s o blhedk ] E i pAnh &
(=) #& &5 »cehw 4 (offer informative feedback )
& -ﬂﬁj&ﬁz,}% A B f’rs]grs;,@g‘zg»ﬁ wAg s FAECE NI e A E R (TS
ACEOv S FAFFINREEFELPSE T PRZE YR SAAMPMF o Ik
dp B e FERE D L I AR EER (virtual reality) T 3 R w4 o
(=) ¥ f§ % enB~jj & iT (permit easy reversal of actions)
i@ ¥ 'ga‘& % & ¥oend B (v10 H ;K},@’ﬁ A ST 'g)ja T VAR R eh
IS REECERD S T EREE TF LN FE ES TN BRI R
B h M o
(~) A3 p 4] (support internal locus of control )
FRFEE L RRIAVER JRAG PR X 0 F ARG E SN2 L

E’ﬂ

“’m}
e

MogdaRr FREI PG EE MERET FAL ERAFBE - FI ks
BaBrsir Xy EF T hehl 2L %0 3 E4daw ¥ o

= 154 Al = 2 ’ Al R SR

1

(

) b mdpiedi f = (reduce short-term memory )
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SO ER R ES IR L P FIE R F

3

i$

AR BEEFFEFEC CH- 0 DR CART OB RS F e B
BB ER T R FF IS E T

] Dixi%ﬁﬁ—’ﬁ (2003) = ﬂ:ﬁiﬁéi:}%fé‘*—’ﬁﬁﬂ'& PES
(- ) ##1# 24 (command assistance )
B RATIE L L AR @ F - BRI E R S ke L e
PoRA R FL FRAS R P AFH AL E LR G orauEr fs o
(=) ¢4 #H7 (command prompt)
it KB B B AR [T iRT o

(=) = F R soff 24 (context-sensitive help)

PARS

G R K (T T L AR A B Al s pREEL £ B
PRENE K o TN H R AR K SO 1 L iR T

(=) &+ %% (online tutorial)

LR RRRORE Y R VIE AR - AT A B K F 2 SR
Fh MG LR Pen kR Ao ka5 B

(3 ) | 38 < 2 (online documentation )

ROR AR H AT R aR P R R P~y afany B ot kel o H0
A ol p AN W ST —“F’f 3% f§ % g * £ p o e Heyhoe( 2001 )4 Lumsden( 2008 )
Bl AEEER o PDAC BLE R g8 ¢ ko hF ot ¥ R anfRis B i)
IES ST Y R R RS O E I R R
P B A K ek o APt R 0 2R FE bt (scrolling) ff 6 ok E 150 5 % &3 4 ¥

Fi#gtr R A R FF R FEPEARFERDTE Fo0d B 2 el s 2 6 (4oR

>
4
el

/\‘

FI7 < b~ B AR e B 4] ) HPR RS A BRI R

FI R kB e BRAE S RFEINE AN G L EA L SHERY 2 e

B> PDA } 0/ & 2% 3+ > Curtis (2002) 787 3 %51 » PDA kv tenig * 23 7
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Jlz fafE
(- ) 7 p #42 (affordability) : B #95 100 2 ~ =+ » T 7 > Flet 2 v i

N

ey fE e

(=) 7 4#1 (portability) : PDA erfi #4757 » {3074 hie 7@ = a7 ¥ -

(=) #~1E (versatility) : PDA p i 2 > % 82 g B &S 53~ 73 0 Fptfr s
FRERAFEPASICRENTE > FEPH R A -

AT AIPDA G FEPET SREFEKY Pl o A H LY PR AR
Benjidio AET RRFGe ot i EFEFPE PR A G & - ki ¥
g % b a3 % B enfgdr A o &~ 12 Heyhoe (2001) ~ Luchini % %‘fi (2004 )
fo Weiss (2002) #74 w# 3 & fTh 4 5 bkt kS 0= 58~ A s fot - mER]
Pl - B ERLFALZ e
(=) Aid@gi
FVAFRAG DT LEOERL AAeT AR PR FHE L blhe R Y A
g IlehEEEH G 8 g A gt 12 o
(=) ﬁ\ﬂi%]% p gt
R EF R B TS RIS ERPEMA O R T RRFERS B
b1 i plhe AR FHTE AL F AT R BT T T I g A
4% 7 2 F 1 (intuitive) s (£3 #2241 % %2 (Lumsden » 2008 ) »

(=) fig BT

SERER PR ERIE PR R SR R S e 1

Il
=
]
N

BN AT AL R R RR R B R R

1\
=y
H#3
o
A
=2
&
ek

£4FAKT R T AT R F f—axz%ﬁmyz@«ﬂ 3 EEE?
LERL AR -
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