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HOEERE o 5 SRR ME R ETRIEEY) T ErVEE. - i EaE i Bh e
ﬁ%fﬁ%%ﬂﬁ%nﬂ BREEEL (2001 ) #5 HYEE - BERE TLR IR E R 5 B8 B il 5 3 S0
HEMEE R o W~ BRER - MREHE(2005) 38Ry - #EfEE LAy AHR
BT FE R A HRESE U AR AR RERYIIRE » (HE AR E Sl i = HHI RS R
Bz — o Qth—2K - SAERRARIE B/ A (interface ) BAEE TR  THEMEL A
g » (eSS AR e -

BN IMEET 2 BEE 7 B RIS ER (BRI e fE B A A B
EHHE FEENEER (BUME - 2003 ; Matthew, 1996; Doty, Popplewell, & Byers,
2001) - BN AIEERE DUETERIHT 720 SRETE e E I RTEARE K H 5
HEENEE (PEEEZ 0 2000) 5 DURGFEHTE FESEE RE HEE (3
B 0 1997) o fEBEECOERFR T T © ZERSELHIEE (hypermedia) MEREA
FERRFNRIERR IR AR - JRaEEE S B ~ W iR =R K - JEHE
gt - SRR ERE - EEE ASRDIRRR S ERE < ik - R - fE
e Rr g - S EPRAIRE B AR BRI EE - B3t B SRS RGEE R
PEFRFME - MRl E AA T - AIVBERYERERAN « SRANELT ~ &1
RS G A  RKENEMEHIYE - R TGEELE B AL Fl s A R TR B 2
R HEEERCR -

() aESR

TEFEZ (Electronic children’s book) : BEAS (1994) S EFEEHE R —
Tl DL SRR R & BRGSO A RHE Y » ek =00 - B EE e S E 9%
i 2B EMEARZHRY) ) - EFFHEREE - B - BURHEENRALIE
TN R EE - 3 HAAE S B RS bt sl =LA i 28 8K (Van Dam, 1991) ©
WMREFHERELNASRUHERE SR » AV hEFES (P -
1999) o A5V E TFEEANS LR E RS - ST ~ B -
W BE (GFH - 08 FMEEREEE - ILA o JRDIEES e - £2 4t
DR ~ FER 2SR BB -

RIEERL T (Reading effect) * FHEEE —BNREFERE - #EE & B FERY A B F gL
18 > HENTEHE BSCGEN R (Goodman, 1996/#k A 203 » 1998) - (i EE
HZIREA S ~ B ~ B ~ 28 - BEFLEEENEN - BEREEE
FHEEE (PLRE » 2000) - WFFErhZ REERGR S © PR ~ HEmERE - A
BrEH - B ERECIR4 G - P AR 1R b B RSB R I AR B 43
M F T A2 1 B B E R M HE R SR IR R0 5 I IR, S B RE B R
WAVFEERFIET R ¢ EEECEE O S HEE B E T R R E AY)
e - DT R B E RO IR R -

http:ijoemis. thu. edu. tw/



JAEE ~ 5 W BT IR AR SR T A A S B B R  E 373

B8 (Interactivity) SRS MRSHIMFINS - 58+ TR PIAE
BEEEE Z R 2R BB R TR » MR e @AY HHY (Newhagen, 1997) o AR
SURF OB Ry —RERERE - 1B DA BT e AT e DR rT kR R — ] -

CFeaEREL R

BRI ATT ~ 5 - BdY07 - WP s BARRGIAN T -

1. BRSSO R T RHEE] - AR B A SR

2. RN AR T EE - PMEEEHRE - KiISEREOLERE - DUk PDF
A

3. (R RGO IR RIS RN -

4. ESRET AR B R A e - B2 R BRI AR
W

SRR RN o=l A N o ) o o L e T S T S WA DR Rt
1M » 1993) » KIBLRHMEAER AR -

= RkERRS

(A R LR T B R

1. ZIERRE

JUANELA 2 i ~ EEESERRENSEY - A2 RS (me-
dia) o BERETTRAEIE N 28 - DUER AMEEE S =& - 258 (multi-
media) LB B0 - BEXEARNER - HpaET7T3CF (text) ~ B
(graphic) ~ ¥ (audio) ~ Ej& (animation) » il (video ) FFZL MRS - AL
ELEFE Ry HRY (Roblyer, 2003/ZRV2 ik » 2004) © bR T REFIE R E 2
gh o WEEHEE T ARSI (hABEE « LR3%5E -~ ZREH -~ 208
1996) - FTLIERRYE » BEE SR SR B LRYEHE - ZIEREREsE
S TRV IS S HZ ot « AMMAr i SR nbEz B H 52 - 1k
RS R R S A RS DI RE B I S T (hypertext) FFER P24 (Eda ~ B
Z » 1999 ; Heinich, Molenda, & James, 1993/ i » 1995) HLIEH %
AR - IS S S GBS CRE 2 E a0 ) - BG40
Bk (Roblyer, 2003/ 82 fIKEE » 2004 5 RGN » 2000 ) 5 BERETEH AP SR
0 A A RSB A [FIA SRR & S (32383 » 1997 5 Neilson, 1990 ;
BEERIR 0 1996) o (Kl » BESCFERRI BT R E AR Y dy - (A E
TS Ry Z T -
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2. ZIRBEEBIR AV

ZIRHEAE & 2 TR ISRV R M ARSI E B BEE I RN B oK - R e A 3%
JRAIEEFA T HBIMERYE K » 46 T RITEE S S RYEEHIRE - Browns, Collins, & Du-
guid (1989) 8%y - & ABILUEAS W X EHING - K g B R DL G Bl
B T AR B IS 5 B — N A8 - PP HIREE T R EEE - A
FERELEAERE Y 5 KIB S A B DU RE Y 5 2 B0l fESK AL B ~ 15 - H
il B85 TRy 2 RS B AR RE T & A BEER AN L IR R B (8 ~ BR
BRAY > 1999 5 ZLEE - 2001) ; £ FH BN ELBLER (McCarthy, 1989 5 fE#f
0 1993) ; HFBRVRTEEYEH - =EREENER M (Curless & Coover-Stone,
1987 ; Marchionini, 1988 ; ##UHl » 1993 ; Frizler, 1995 ; 8% » 1999 ; iEE
o RANED - 1999) » (EBHEEEREA > EF R (FEREA - 1997 5 #555 M »
1995) ; AGRELAME A Ferbuls - e MR 2E BV TE R GR#TEE ~ BT » 1999
FEREA » 1997 ; ZRiERE » 2001 ) o [RIFLRF SRS BRI R 5% CREARHT » 1993 5
JEAFR » 1995 ; $BIHE » 1998 ; #FHEA - 2000 5 Busch, 2003 ; Liu & Shrum,
2002) » BRI REEZE7 (Heinich et al., 1993/ 25 ERE3% » 1995 ; 8
M 0 1997) % -

B —HERR TR - B B 2 I B Y (B Bh T T RE TR R L GRS - 3 2 f2
A ERELAL RS © BRAIETTE A (Conklin, 1987 5 FEAEA » 1997 ; BREHME ~ #F
RE - B » 2002) ; @EHASCRIREENEE NS (MELE » 2000a
2000b ; YEZEE » 2000 ; ZOiEiE » 2001 ) 5 SERL ISR BLAIRREL S RIEE (e
AEAR » 1997 5 BBt » 2001 ) 5 A ELENA)EZ A HEEELKS (Conklin, 1987 ;
Marchionini, 1988 ; $t322 - 2000) - FEEBRE TS - KiNEERREE
(Goals, 1981 ) 5 DL 35 LEKIZEHAT M i i BRREDH S M (Hartley, 1999) 55 -

3. RERIGEFEBRE

FEAEWE T - WFSEASSRIBH - SER S B 1A E o i A B e
B2 H#GET] (Pezdek & Hartman, 1983) = 2Xifi » 4 ~ 5y Sl BB AR RS
FHREG R SR A R AE ST b E R 7 e et S U S Al | (EA R
SRR ST R R IR AR o RS e b AT - R
e SCFE ARG E (Evans & Saint-Aubin, 2005 ) © Pick, Christy, & Frankel
(1972) ZB + FRHQHY L B R B [ R UAHAT - Pick & Frankel (1974) LISy
BBt L 8 R Y - BB R SLTE R R R M S (selective
search) HUBISRBUITE G5 - 1 AR 50 B ST &8 AR R T i 52 14 =5
HALL N LB AR AR 18 5 NSRBI RS A - B ARAR 5L
HHAFERYZEEE » Merrill & Lookadoo (2004 ) 75 [FIRH S S EE I 10
5% 50 LA S o VF S TE B AR RS N ORI 5 7 5% S B BRI IEGR - (=
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A AR EAR o MAHELER - A BB R BEE 22 - BRI Z ) » Miller, et
al. (1986 ) thZE B 60 B ETS SRR I SR S BEAF B S SE N EE A  » 8 Bk
() I FERES 30T 10 BR SR EE » (HER 6 RGBT 22K « [KIDL » FIFSAIARY 12 B8
FWE R, - R EERER L~ REEAANEE D) S
FEAERERE - B ASEE - 6556 BR L FHE - BHEGIVERE A
B 5 AR G D B R AAIET o 10 35N RIS 2 R (B ES
TEFRELREE 12 5% Sl B R 7 -

4. BEFEEMNFHRNEERIAE

BYHEEUGLE RS - EBSURE - B FTACELER A DUE IS &
HENAXEH » THHEEEGITIITHIEREES - 2t —K - MEASRLEE

BAZ%E (Shade, 1994) ; BHABIWEE K - WBARGARIVABIMEZZM - BIPIYE
HRE G I ERERE - BPET 94% LB BTEE 75 Er0ReEs (Mas
HE -~ BRIGH - R0 0 2005) - BT EE IR AR  (DAFZIAR (LS
% 1997) 5 (2T E IR E 2T R (Fakyt » 1999 ; fMi# - 1997) 5 QVF
HHEEME (P08 1999 ; MACEE » 1999) 5 (4)BSEEIEFFRSOE - SERkpaER
RERY Ay (PEEEZ » 2000 ;5 Frederickson, 1997) 5 (5) /7 #g By H i FA =
K (MR 0 1997 5 BBl > 2000) ; (6)3E32 508 =% (Acuff & Reiher, 1997/7F
FEE » 1998) 5 (7)FEMEE 3 8RS S0 A/ B S ] (BaslZe » 2000 ; yt
£E 0 2000) - BT HEBFAMUGEHEFEAAL - RS 750 B B - g
BAEERAYTE K o FEBINTIS T - @B A R R R DL R AR s b L
BIVER - #FURE FE S REEARBERRE « FE - DU HRRREAT
il H#E3Z -

FHEHIE T HEHFRAZH AN - MEEHEERR - HRAERE5EE
REsEHT - (HEEE RIS R IRREH A8 - BB R R
B o Kt - MRS T EE AR A B L AR e e E - B RSZERR
WRF I R Z2 R BRTED 5 B TR R EAVERESL » T M L T BB L KT
FER AR AL B E Gl ) IR R EL TR (Roblyer, 2004 ) - HETEIAAYHEEEE T
HHEAZ L himI XA - WAERIZ R/ NGRS - 5 g BleE (B
= 2002 ; ZEES 0 2005) - BEIE T EHAKFT K e A - DIE
%K (5% - 2002) -

CIE BB EE

Varnhagen, Daniels, & Takach (2002) g HEFEEMERET @ (BT EIHAS
BB - {85~ FE R PSEN A B S E I ERNREEE - HgEEN
HWstE RReS s iy )y - AMssEE A (Heinich et al., 1993/2=

=
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ESEREE 0 1995) o M A BN R T EE R | Sl AR £ BN L — (B0 -
1999) - BREzNA Bl (interactive dynamics ) EREZRESTRT HHRFEMEAVEIH (Reiber,
1991) » et — G e B BR E AV B BREY - LTSRS rh R ~ #H
27 [NAERIEER RS (Escobar, 2000 5 % » 1999) - RIS A
BURIFE R - AR R AR 12 - REE MR A BT 28T - IR R TEE fERE
AR R AR IR A AN - (Kt A B RE ] i REEEE B RE IR H IR R S
i PUERERGEE - FFEEAERSENT KR o bR T iEE SRR
5 o BISSERREAEE AR T T H AT SR DUET TRITE - A BhRERS TRITEE &
B EHANRFEIEIE - (Rt - SHE AR T R R E AR T DR AT SR E A -

ANty o T EEER UL T AR - BB BT S R EEE T
HYEEARREHRE ST o FIRFERF R DA AR R+ MR B R S
ATUE RIME R BEIT 50T - A ATRER R BIRFIE - BESh - EFE T EHEFRE R
RN - BEEE 2 IR EA S EUE - B DR IE S & R T REE &

S BT -
E)5d B3 7 B B R B

EFEENCT - B - BiEFHEE LR BB - B85S TR
fE AR AN B AR B S AU B SRR » B s P B A B BB (M cCarthy,
1989 ; Roffey, 1995) ; [LAh » JRRERE G B B R B SRR E 2R (Foltz, 1992) -
Matthew (1996) faHi =FH S EEREE FHEEH 2% - BIRKERANERTIE
BB SLE - NSRRI R L g 25 - 0 BETRE
TEE KERPH R RRES R (L 5l B N ehY B B RS - RS
BB AR A S22 B E (Labbo & Reinking, 2000; Agee, 2003 ) « & E £
T EMfG - BiE o BESSEEEEE - HIVZE R 7R R % e
) S EPTAEEREG - B2 ERRYOR B R EEEE 5K
S EAE FEE S R R R - B (SRR E S EE AT
TERYETL_EEER S (Heinich et al., 1993/ h#5E3 » 1995) o fE5i %
Bt EFTEAEFE T EE - R ARNEZHER S S AE o bR T2 2R
HIBIREZ AN - BEREE T F 2 R ES - SR E B HAHRARIIAIZE - Wang
& Newlin (2000) 38Fy » EREE ARSI ES - BIalAlE AT B
FREVES (e

SR > Postman (1979) all$aHY - ByREEEEEAS 75l S BRI ECE TS - H
Gl RIICE 2 B RYER - AMAZ A EAME LR ALRE - R
Rk R Rt AT R 7 (B [ AMACCEE » 2000) « AHEA A 28 A9 S4B —H
TARNBEGFESE - MRS ERELE TR G20 (B -
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2002) - Kbt - FFEEREREEENEEIIAPIRASE T - —HEHEEN
TREEE IR - EARGEEE I EREENEENE » K 7860
[RI b 3% 25 SR e PR e A P i BRI (A58 » 1993 5 JEREAR » 1997 5 it
FEE 5 2000) o

NEwanfal - R AEBIE TEMEREHNAS - BRER S ERES
IRE A R EL LB o (KIBL - BRI REA 25 SRR E R O
fa T BIEE AN EIRREER B RS2 (Winner, 1982/ BB R EEEE - 2000) « (KIIL » BRT
WA GIREM BRI - B FEENE G - B BBy S B T #h
Hl o P EEREEREINE AR o DURaRIRc

B - By 25 A EEERLULE BEIhEE - A SR E RS
AR o BGN 2R R ECTFIIRRER - A EER RN EIR e
BORYE » BT (FREELE » 1996 » 1999) - G HFE AR TR BAG HERAIRK
o HERToEE - BER - B ETks Al RS E AR
SR AR AN AR B T (PR~ ZRELE 0 2003) © SERFRYE ARG - 685
e RN o K2 PIRESEGRER T RN AR E - 54 NETR
HHERE SRR AARTRE - AR E R R B R IR rTREAR
|E_| o

B Ry B G BSOS SR A e g 1 5 =R BERE - HIler G B

T RRSZ SO R RN R - TR 7 RE T R BRI S By T AR B
Bl o Acuff & Reiher (1997/7E{HEE » 1998) FEH 8 2 12 BRI 5 B {7 & (g &
RS - SRTHERGE S SR SRS 251 - JRGE ) Sl B (S — LR R SRR
o BUTEE TS 2B AT » RIS ML R s n B 5 3%
o SRR B ARSI T R EESE BIRF IUHEE) » TR RAFHYTEE § (R AR5
» JRE TTRESE R BB IR - WAL T .

EE - BiEEB LIS R R B - AREELS (1996) PR Ry BhRERY 2
B S RES U ENARERC IR o AT (1996) HIIZE B EE b B (R EBH L B T SR iy
e s BB N AR AR A R R R (R TE SRR 2 A (B NSk EL
Bl AR AlRERGEE  [AIRF - B E YRR S g e R B A
BUHREL LS o HhA1 » De Jong & Bus (2004 ) 375 73 = A BB ER B A Sl 8
AR+ R ARG R R E B G - WAEISC T aE B L B RE 4 B L
SEZIEE AT A E) o BRI RRUR A KB E 28 - e
FTET B B A B

E &) : Farrell & Moore (2000) {EZBEREEREE T » BEt =t EE RIS
GRS - BB EREFIRR S R O EARE R 2 225 - Tung &
Deng (2006 ) DURSH: 5 FH AR BSHY FLAF AR B2 AR T PSR 52 3 SRy AL Bl ER

& 4

http:ijoemis. thu. edu. tw/



378 BEER BEEEE 45 : 3 (Spring 2008)

SERE AR 1 SE B PO TR A 2228 B B B B AR B - BEAERA - $R 38 (2005) $HEF
100 % 4 K24 8% Fi AN A B I 2 RS HOM ET TR A T BRI B0 - SR
v BHRE R (N =) B AL EpRE B ( H () B B ok i 8
PR A EHFE SR (RE=(EH) » Hh X DUE A B S B R R i - Nl > IR
BRLLEREAFNE L » L hmEN AR A EAR T EEER - L
HAFE/NE (Conklin, 1987 3 ZBiiEif » 2001 ) © Shiratuddin & Landoni (2000 )
HIFE Ry T RUE G T HE S FE R B 1y B2 28 UK B 4T - SRS T A [RI A AL )
AT o LhAL o MBIt ek il B EE B A By 22 5 (Underwood & Under-
wood, 1998) o SRITIHEEEE FHEENSMEGRE EI - MR E Fhet ik
B i BB HE SN  (H A EIREHIRYEE S S BA RERAIRCER - RO R EEE
_EHRIFSE -

i BPm - BEE B L REH R B R B N - EE AR ~ 8 - A
FOEHE - MEBENAERNEZRES » ERAREELE EIAETGRE - H5d
HRE B ARFE A o SRT T B RS LR B A B LR TE R 3R T RECCE B TRk
R TARARBIERAEZE  HEFRREERIFA - a0fallE B 5 ms e Het
BB RRIR - AR AERE - Z2IRE ~ BEH - MRERERLH
AR o

g Laitisdm - ARG E TEE B RREY) - EE
LT 2 HI

| TRETESANEANABEE » S5 EHENBRTENL -

2. THRBTEHEEAFANWAEEE » S0 HREIEERE -

3. TR EEFEEE TSR » DRRPEIER - MOk - e
s AR

LE

I

=~ WhSETT
(B bR

WroeakaET A Er sy - HAEE T EE T AEEENAE - BB
TR L )l o 22 BB I BIRE R 5 WA —IRBIERE - DU T 2 Bl A 2 0
SRIRRHSEE - R HEABITERCR A ZATRATE - #tt - ANEBRLI R ~ MR - A
B = BIEERE T 2 (=R~ O X2(55 ~ &) X3(JEAH) ~ (KA

By~ mAE)) JEIIEAEER
()28

=N

Tl B 5B BT R I B PR RE T B FGERE ST - BRAI = (%) DL R 823 -
S T R TR N 1594 (5580 » £079) =4 - #1524 (5575 4&77)
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TERERE - SREFHAE - LIRS BAGERIHIIR R EE - Fra ks
B - ARFRFR BB EAANESEEEE - AN ST IE
e o AT 2 0E BRI A B T R R S 2 RSR EIRE ST - 2B
A N - FE O ICE A BN - 2B ABLERERCD
HRER S R TR R .2 280 NB -

EZI/J\ﬁfJ"\ﬁEF'»D JBrhERAC R - EWAERABRIE 2230 -
REordE - REfR oI NSEE IR - DIV BRFT RGBS - B S
A ’WNH@Z%{E@&EW* BRI SRR » HIABKIR27-35A -
filvh N BREERE Al B A LB © =R 70.17% (55) Bil73.83% (40) » Tiff
Mk 52.81% (55) B155.79% (%) (HFK1) -

K1 AR FRAREABAIIMATAE R AR EAR T I
MHl  =ERC TR AR

YN 5 80 75 155
48 79 77 156
Al 159 152 311
kg A B EEZ AR 5 70.17 52.81 .
HABE ST % 7383 55.79 -
EORE

FoEf Y S E A E T ERIRN - F9E BB E T E &8 INE
WE - HEASWRET KB A ERRERAR - EEMANEZE L - DR
D Ry NFTENZ R RER 5 TR E S Fodrh » REfk =~ AAFARELRIIE
F o DR TR - WFoes b T E S = - DUEIGE R AT
G RNEY) - HlGE 2 E TSR AR VE T, - Btk T S ey S SRR
HHEE TR R 45 e e g T ) RIFZeRIEI R -

UL HE E AL I A T R A 5 AL - A AR EE - AMER
DAY, » B RBIE S o B4R QIR B A S H1 P B S B A -
546 BrERRBIELEMR A (fade in) ~ % H (fade out) ~ SEF (pan) 7=
RGHER - LD AN EAEIERGET PN RS - RS SR LIER
BB EE N - BRTEEREEZI - JNEEE R - MRS  WEEE
NGRS - BEE - EEEL SIS L —EET I BSE - DIEER
AR RIEE BE AR - [ AECERSET - TR [REEE 2 LR
AEARANICERE o RSB 2B 0 5 ISR R R EEEE -
EEETR S RIS RS AR - Wi B RS R A ) -

R AR - WS DL it b r G RR AR i A B R S Ok
A KAE) - BB = (@R DR = A S R - SRR
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ar (HRER2):
(2 BEA gz —AERE L E RV
. HELE -
0L 7 iWax ] =0 ELE)

. - T B e+
g Eiia AR A B e B

] P i B AR 5 SRR © SO ST B SRR

B - 2HEEEIEAET - MEMMTAAEHZH - 2ERE BT
AT o BT EPERIBRERIBRARELRTIR - 22 Bl th A R s AR

EEE : BIEERRE - S EE DRSS L T REETTRITE - 2 HlFGE
IBE SRR - BITEREEIE - (210 - SRk DUESERG B A Bt (R3)
HEER PR ~ FRERITEA TR - PEREE A B I AEBITERV BE A A g - J
REIZ S JEE Pl 2 PR IO 2 | — B CPERATE 5 s 22 B S E i R R 2
ZWR o JRAER IR N B R o SRS HEREPEHIBITEA R - AR
SRR E AR -

k3 MEMMET G4t

R
fili B 77 Bl lt B A B

Er WOWEOW 3 W) 8 QY o
DIF PERBI AR B SR L AR

XEl BETRMMELAEE R SORE SRS LR R AGRRA
R RBE PR R BT

S EE PR - 2 EF R LRI HE T REETTRIRE - B
KA B AR R B - SIS EY T A B A B R (2
Bl 4) - ZEIHRERE SBITEEE - Sriies - #ETHEZITHIRERE - JRREE
FERETRENEICHINESY 5 LA B K iR - WSS IFR P2 R
S BIE G DS B B R R E 2 TR &R -
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(4 SEHEAMBEEIINEHE NG

R
R BEAEE il

Hr @) L) G g
E=== - —- - {_, S
M R i s WR
=R Gaman X i =y

MREERES SIHMEET LBESAE  WECRRER LRSS
TL (pEBlbiG RAREER BRREEE B mES AR
5oz [ WAREE  RERIE B AL

AR FE A S S B AL

(7 TE

WrE TR EZ RS - AR BRE RSB RGR AR TS © BiE <
B H AR EEEGT - AR - EEEGETE - DURBITER OISR
8 o IR R 2 B H B2 R EE G IR R - REHE A -
S R T PR (1527% ) ~ HEGREE (1521%) ~ FIBTE (1528% ) » LUK E B
Ol (1524% ) 5 DIZ2BEZGE HimsnyER 25 - 2R RE EE ~ SEEE - H
Ferd ~ FIEEEEDEE - KA (RERS) - HidEZHRERNEIuE2 S
AR ~ KoElEE - EEREAEE - RIS T EERE - DU
BUREE - 54 - Ry THECRRISSUE - AWFFTEEE RO 53 Ry B/ N =54 B 14
e IEBOERT AL FIREE A A LR m B UE (expert validity ) 5 JRAIEAE
BERISIMIL 30 7288 (= ~ TR ) B - DIZEE 2247 (item analysis)
TEREIEAER ZFERE - AR % - e @ 2 dGER A B IE
H - iR REH - SR A A (R&RS) -

RS BERARZMFFEAR ~ WA S LR

HEH 5 % NS Bl &
FIHEE 27  [EENEE — - 24kE
WIRERST 5 ) s mma T —HER— s -
= BEE
2.0 )RR AR 25 B Bl 7
© -
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HeEmPRE 21 @Eﬁﬁ% — . 24m
NP 4.( ) BTELEER @ FibiaiRn A SER Ldiis -
o BEE
5.0 ) B EIeemEEiEswna LT EE
O BLBEERF AR ERER -
O EEREEEFEME -
® A TRE TREIEA -

FIErER 28  LEIHIET — - 2%E
BAEFHER 0.¢ ) aiean A SREEHpIa e L E A 0 R TIES R AT i -
s - PSS
2. 1526  PREEE LSRR BT TRE R ES ¢

B 24 FEHRECE 5. ses—smeraancsmenmmsmas—i
fiE e

(872 +45148] w ——

o3 100

() B gt BT

HEG A RS AN B IR - 2 REEEEE TR - EHEA
W E RS L B a i - AR - R VRl S B - B
% o BEETEAET - TR — L Macromedia Flash Player 83E1 TR

NE BRI

HE R BET - R BRI R — A ENHAY 2 B A E RS
FEHBREE - FrA 285 E Y E A BRSHT R R B2 B s - ARl sSa B
HEE > DIGHAT#E - WIEEsiise He - S U FEE - 2
BAFBHAGEE () RIBY) - WFR R 20 73 BESC R BRIE S R - REAIR » 2
B nIEAS N ) LU g & Bl 2 Bl

P9~ WEFERT R

HEEZ e S 2% - DISPSS Atk #2 LUk Exce IR BEHAE T EI TR AT -

W W
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HEFRET IR « =R T (three-factor ANOVA) ~ HHERSHHT ~ 1
VAR i E B era FHERAIREL - IEX 2B EES ABEE311 A - HEBRY B2 ME
WHESA » BREEAT303 A o DUTHGBITERGR DIRESY ~ FHIERE - HEAmER
fie ~ FIBTIER - BEEGECIEE L AEEE R -

(BRI

1. 485

FHER 6 T4 » DA=IKI 738 LA S S AT PR B s oy 2 RS SRR
PERERE R (F(1,291) = 15.882%%%, p = .000 ) » A0 EBJTERAE g (M
=73.893) FHFE EN T4 (M = 68.296) » BRIbZ AN » FEAREL B BhFE 43 7145 B
FEFEHR - BB Mt AEERLAEH (F(2,291) =4.140%, p=.017)
HoAtAn : FFERREAER - DURMEREL A IR - MR A AR - Ak
VR - B BHRERE = H MR A H AR -

R6 B MR E A2 B AR A)
ENEXS EPSE Y #1

LA SS df MS F p
AR 1134.696 1 1134.696 7.599%* 006
151 2371.546 1 2371.546 15.882%%* 000
B 1387.010 2 693.505 4.644* 010
AR X R 3736 1 3736 025 874
e X HEfEE 1236393 2 618.197 4.140% 017
PRI X HEFEEE 117371 2 58.685 393  .675
R X MR X B EIRE 415438 2 207719 1391 250
Ey:s 43451.597 291 149.318
= 1581669.510 303

FE i N=303%p<.05> #p< .01 #xp < 001

E—D TR B 2 A BAFR (B3R T) » NAFERZEERE
BheetE N RS IR B SE (F (1,297 ) =7.910%*, p=.006)
TR (M = 74.284) B SR =48 (M = 66.956) - AL A BRI T -
FAERRHE (M =71.766 ) tLEEE =R =48 (M = 65.756) » (HZEIR T (F
(1,297) =5.262%, p=.024) - HEFENE @ EAREEMEET - BEEGENZ
BB AR (F(1,297) = .572, p=.451 ) (HEFEHCEHEEE (M =74.719)
AL HAERPEIRAE (M = 73.040) AR1G 5 (FIE 1) o RS2 BB
HIERAE - BESE B ENAR B RN R L - RIS A8 - 540 - TEAREAH)
MET » =R R LA RS (F (2, 297) =7.900%*, p
=.001) - (KA EHEGE (M = 74.719) BHEAR R GG B (M = 66.956) » tHHH

SRR A B (M =65.756) (FLE 1) - REAFERINES - A EHHFER
HRERE AR - JRRI A B RE A [R] 00 A B 2 i 8 T AR AR B R B TR
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RT FoREZHEEHMBRR(EY) EEXARBTERBEER

BELRIR SS df MS F p Post hoc tests
T
) 1355462 1 1355.462 7.910%* 006 FAFHH> =4F#k
KA B 71.878 1 71.878 572 451 -
=R | 903.003 1  903.003 5.262* .024 FiEH> =K
HEREERT
=K 2433.690 2 1216.845 7.900*%** 001 KA BEI>EHAE
IRE®) > MEH)
FLFRR 158.516 2 79.258 .501 .607 —
HIN=303"*p <05 *p<.0l1
78
7 —A—
T 7428 AT4T2 —O—HEH
=]
B2 73.04 05777
1% 70
2 o
66 A/66.96
865.76
64 T T
LA & R &) = AL E)

HERRE
Bl FESFRETRLZEHFZEZ
B 5 A 2 (4 ) - 39 1

2. FEIEHR

FHER 8T A » A= RIF I AN B B B A Bl e 5 o T B o o A SR
R AR (F(1,291) =14.235%% p=000) ~ HERI(F(1,291) =10.512%*% p=.001)
B ERERE (F (2, 291) =4.140%, p = 017) FIAR[E - #H S8 2 S mE g
HHEHMS O EEEER - EEE - IR (M = 21.820) W AR R
R =4k (M =20.036) » T2 (M = 21.694) S =R B4 (M =20.161) - i
H - EAERE (M =21.807) By BRSSP & A B (M =20.150) -
AR ~ MR ~ AEMERE = - Namipd ke =M g L A A -

%8 & MR AEHATE A MIE R T
FTHEMZZATFEERINTHRR

AL SS df  MS F p
AR 241.067 1 241.067 14.235%%% 000
el 178.013 1 178.013 10.512*%*% 001
OB 140219 2 70.109 4.140% 017
AR X 1 d21 1 A21 007 933
i X HEFEE 40223 2 20.112 1.188 306
MR X EEFEE 11538 2 5769  .341 712
R X R X B EEEE 15038 2 7519 444 642
B 4928.091 291 16.935
Eli 138167.000 303

FEN=303%p<.05° #p< .01 #*p <001
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3. HEFRIE AR

385

DU IRy ST AR A B B o AT B R A i B A RBER (AR 9)
BB (F(2,291) = 6.339%%, p = .002) (YA - 2 BlE et am PR TE H (1Y

FEGHEE R - Hrp o (KA EHE (M = 15.467) BHE R B R E N
B (M = 13.941) - EAE SR E LB (M = 13.860) M ~ MEhER#E

L EEACERGERE AR o R MR~ AEREEEE T 0 Nam R e

A R AR -

k9 SFo MR EEARE L IR R

R A FEEREITHER

B ELRIR SS df MS F p
AR 7514 1 7514 573 450
el 2528 1 2528 .193 661
HEREE 166.115 2 83.075 6.339%* 002
R X PR 2379 1 2379 .182 .670
i X BEIREE 50.683 2 25.342 1.934  .146
R X EEFERE 3232 2 1616 .123 .884
Eff X MR X HEIfEE 28.094 2 14.047 1.072 344
B 3813.526 291 13.105
= e 67131.000 303

4. H|ERFER

I N=303" **p< 01

DA IRy SR AR A S B AT BB RS AU B A SRR (3R 10) -
FR (F(1,291) =9.378%*, p=.002) B4 FI (F(1,291) = 14.116%** p =000 )
WA - SRl 22 B AR FIR I A 1 H R 2 2 - Hh Uil (M = 20.490)
A I FH A B = Y =4 (M = 18.485) » 202E (M = 20.717) Y HIEREH]
A R A (M = 18.258) » M AL BN EEDRARERE - ik ~ 1
A~ BB =3 AR e = T R AR -

F10 £ MR EEA2E £ MR T

FEERAZ =R TR EE > ER
B RRYR SS df  MS F p

AR 304.283 1 304.283 9.378%* 002
el 458.049 1 458.049 14.116%** 000
HEEE 16.825 2 8412 259 .72
AR X R 13251 1 13251 408 520
il X GENERE 255080 2 127.540 3.931 021
15 X EEFERE 22311 2 11.155 344 709
R X MR X B EIEREE 84260 2 42.130 1.298 275
PR 0442428 291 32.448

2= i 125605.910 303

FE N=303 > ##%p < 001
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5. Ef®EC1E

FHER 11 ATAN - A=K I TR AN B S B o M BB e B R TR A R
0 PRI CF(1,291) =8.136%%, p = .005) fERE G IR LG ROR - &
i@m46%HMI@£EWm%%EF A (M =15.546) - B A BIFERE
HEEAZOAEH (F (2, 291) =6.674%%%, p=.001) » BRIEL » SRR EE G B2 RERN
B F R R MR~ BEEE S N L el = R
IR AZ AR -

11 F#%- ri/‘slj E?ﬁﬁf“"?{if’?ﬁﬁ‘%ﬁi&“”

ERE &N FHEHE I HER

LR SS df MS F p
) 4105 1 4105 218 .64l
151 152.876 1 152.876 8.136** 005
HEEE 89.363 2 44.681 2378  .095
R X PRI 264 1 264 014 906
TR X BEFEE 250.799 2 125399 6.674%** 001
B X HEFEREE 11.55%6 2 5.778 308  .736
SR X MR X GERE 35665 2 17.832 949 388
By 5467.788 291 18.790
&= 86193.000 303

1 N=303 > *#%p <001

HE— S hamae s (LR 128808 2) « AEAREL A BRI B R R el
B A FE » EAERE N AR - REFEHRS RS ARG T
GECIRA R IR (F (1, 291) = 8.779%%, p = .004 ) ; =5felifd (M
= 18.114) BEFZ ENAEH (M = 15.660) » SRIIAE = LEMRAE T - AERK
(M =16.560) B SN =4FH (M =14.580) (F(1,29) = 4.929%, p=.029) »
HEE ORI - A BT - #ERRM 2K =5 B B il (R AR
(M=16.411) LL AR (M =16.200) B 5 » WAEEEZFE(F(1,291) = .057,

19

18 Al8.12

17
16.41 16.56
g 10 A%\D/ym
s 15.66
& N 14.58

14

. —N—=54H

T —mrem
12 - -
i =) = A E)
HENEE

B2 ARFRAERFEZHMZEZIETS
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p=.812>.05) - BRitbZSt - —HFRREGECREAEEA R LB T - AR
A (F(2,291) =9.012%%*, p=.000<.001) ; (KA BiHpAE (M= 18.115) B4
BRI A B (M = 16.411) B A B (M = 14.580) - Mk A BIfHEE ==
BB - 2R > AR S BB A R AR A B R R 2R -

(12 EEHRMBELEREEZH MW
Fﬁ%ﬁbﬂ’lﬁuel‘“zi%'j%i

A SR R SS df MS F p Post hoc tests
AR F

JHE Yy 1132 1 1.132 057  .812 -

1KAE) 153.678 1 153.678 8.779%% 004 =4F#% > ALK

=EE) 98.010 1 98.010 4.929% 029 FitEff > =4F#k
HEFE R

=R 318.630 2 159.315 9.012:%** 000 &> fit> = A8l

FLEFEAR 20.520 2 10.260 .500 607

FE I N=303%p<.05> #p< .01 *xp < 001
CRIBRIR

FPAZCRIG I HIVAE g S B E R A IR IS S sl - DU HFNERE
THEHNIEEE - IR R BB R - DU R 6 - IR
g - R E SR A

1,370

B MR - SERBHEERTE %H“““{Fﬁﬁttfﬁﬂlﬂ)ﬂ?iﬁﬁm (RFE13)-

o IR AR A IR LR (96% ) Ryix E{E%EUF&gﬂi%&ﬁﬁi
(82% ) - FEREAGH - HAFHBHFEZPEE ““"ﬁ‘hﬂﬂﬁJmﬁ AR

MERE e ¢ A ENS BT ERER AR R R 13 - TIFER AR
rhARERR A EE B (92% ) Foiim » HRAR = I AL (90%) ~ LA A
(85%) » BARE QR = d: (79%) - PHIHIN S - LERSEERTE
e st (i L B = s — 4R 8K 5 BAE R M i LB s ik 2 4 - i e 3
WA B H AR Dokt BBk - T H ISk b -

\l

K13 EFBF L5 BB TP AR MEMIEERE SR

PR UMM B TSR

B & W B & VB k¥
= 95 82 &9 0 79 85 42 29 36
il 93 96 95 8 92 89 39 34 37

2= 94 89 92 88 86 87 41 32 37

RIEEAEER | HERSFN S B H AR NN B s E Rl LB = - (AR
T T E BRI LERIANBREE (2R 13) « Hrp > DI= A4 RS 1
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FHRSEE Rt (42%) > RARBE AR =ML 1£29% - BASAER - Lk
2 Bl RTETE 7 B R LU PR Y =k AR RN EaE <t
BIRE RS2

2. RIEERLRNEAIR N 2 AERA M

FRM AR A A E B (3R 14) - BHEFB R PH BN < B TERRE

B A H L RIEHF R (1=2.794%*, p=.008) - K HEMH (M=
72.071) ZFIREECE IR BB K P B NGE (M = 63.391) Kt - HPHHE

P%E (M =172.554) Z BEFERCEAE R P IEMEE 5 (M = 63.544) RefE (1=
3.899%#% p=.000) (FAFE13) o AR 2ELEG A RTEE 7 B AT ARG R
PG B 72 5 (1= .640, p = .646) ©
& 14 BNEHTERBZZ AR Z R
HH #EAN n M SD t p eta

BN M 34 63391 17.622 2.794%* 008 213
A 269 72.071 11.834

MR ME 49 63.544 15.317 3.899%%% 000 .258
B 254 72554 11.838

BHEERCES 4 103 70.757 13.138  .640  .646 .037
A 200 71.757 12.380

e fE 303 71254 12.715 694 488 .040

wEiRE A 7 74.628 13.062

HIN=303%p< .01 #p< .05 #p< 001
3. A RMRITEAF B EhF2 E B = 2850 B AVETER
DA= R 7SR T AR A 5 S A AN R BB A A R L B R BE R » 3F
BT RIS R R E W BEAS SR - BB B A AR o M A BAE
(F(2,298) =3.720%, p=.025) » HERMEAT([ B35 T EOSCRBGE AR -
—HEGA  AEMERZ2EEESABIRE T - Sl T EEW R REE
BEE 725 (F (1, 298) =7.182%%, p=.009) » Z0/F (M = 4.132) HE R TR

44

42 ) 314
v, mg o—°
o 3.85
384 3.8
Ejzi 36 |_,\|—|3.63
- X —=5

Ba— o,

32 : .

Eiiiy ] A E) = ELE)
HEfERE

B3 K EERATRE 2942 Hak
EAEWAZL Y BT a R
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WRRAE LB R DA (M = 3.627 )  {EME A BB A B WGHHEER 55 20 A A5 3
HAR o (AEREEEE (RE3)  MELBREERS  L4EHRlEFEEE
NS » FHECHY - SRR IA R -

T~ i LA AR

FREBEHEERECEREAIEAY - BRGNS =FREOVFEIER
W AEREHGRTE SR - R LB TR R 2 R
BB AR B MG B 72 5 - SR LA AR A P B HE Rl s8m  = A 22 Bl
& o HMSE AR AR - AV ARE AN —BEAS IR - R OB B v A B R
& AR BB R = (BAER A BRI T - B C IR
K - AEE - (RA BRI - —FRA HIETEARER LF
e BERRIENRERE 22 - (B0 R B EEAE S AR - =3

Lt - o] REEER R B A AR - HEERNE LB E & =)
SAERBIGHELF - =R AR R - (B Bieim A E R AR
©r o

F4h > EARFAERME T - = FE R EH RS OB < B R TR
BURNEREE 225 - —HERBEE A BHER R BN E LB - [JRR
SR BN - SRR A BN E T EE R RS E R R -

S AR AN - 0 B O R S MR [ T - 3
SEEE SR T) RS EAR » SRS~ AR BIRERE - BT
BBRETTS - R E BRSSO - KT VEIBORE - %
SN A L B R R D P VAR R 3Y  ELER WA A S IR
> DURRISI R R - TR % L BRI 1 AR BT -

S0 AR A BRI BT (S BN MR R S ST
LB o (AR 2 R E R DT B R - ELABIRIS B
R e B S I S T « HE2EES (2000) 31 HH R B 1 SR 14
PR HBIRE - AR AR Rl - DS E 2T - iR
BURTIFSE = AR - B R B RERME LB T - RS
SRS ERARE | RERME LB T8 E AR  ERE B
AR AR A B AL 268 - BUR  STORIREE ] - ASS Y
SRS RS AR K R TR
] FE S B B+ ISR AP SR i « (ELE S R B
A LR © DU By e BBy = F AR 2 BB R B LB -
TSR AR A+ T AR R S B I B i
o BRI R RACHUEIE (ceiling effect) ZH# + HIBCHAA AR -
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DAE T SR SR AR A A B ik i B B BRI - B i PR BRI R A
R A A sl - FEINA G B R LR T BRRERIRSER - i - BREE
BRI S - TR S BB A R RN 75% - HREEH

SRR LU TR, - BT R A RACHUS OB - T H A3
fE -

BEFFEERZ - DOEFIEKRE - MEFRENEEE AR E
Hh o BRSO R e A e m A B BRI R R S - MER
15 AL BRI RMS DA B EESE E ; ARIM &2 1Y A Bt B P e - MRS E
THREMAZ - APESERERCRER - FTREREERTEAR - BEHE - TR K8
(2005) fEH = A BIE B 2R RS EL AL (K A B Bl v A B - A B KE A
BA3E o Frizler (1995) FRFEIE] EEIAIBIREEHEG] - HRER - BRmEL L F 1R
BB o ARWFIEHE R B HEFHE - $RE8I (2005 ) HUAS R AN REIA] AL E
FZEIB/NFAFEAR o ¥ Frizler (1995 ) DUK Tung & Deng (2006 ) Hf 3w AN TR
INIENTEIE o FamBGAY 722 52 v REBE R AT FER T BRBERS ) R E5 AR Frizler Y
"HER ~ ERAAERHEAITE R ) B Tung & Deng #Y " E2EEH | - thEWIREZRIMISE
e A ERRIERET A - BRI NA AR A R AR -

FREMPZETMIPRMAHEER  EEETENFHIEAREHRIER
W PR R T B~ HEAmERAE ~ FIBTFER] - BAREGECIEEEE - 1
BCAERTEmAT =5 » VRSB T0 A AR A T B g L 1 e FH P P AR R = R =4
MR GeBE o T B — S e A S B B SR S R A R B R PR Ry R - [RIR
R R SRR AR ST FASARRT o (HDL RIS R AE HEGm B e T ) 2 8 -
TEHE AR B R T H G R 2 A R R B A AR A A 2 - HURAFER A S
S B HER PR RAIRIL S RIS AHE] o e T e B A B
MRS R ABE N2 EERRIL - (B8 BN AR 235 B AR
AR [IAE 7 1 PR AR B HE S P W e PR A B SR B I 2 R -

EES)EE = FREGKRELIERR S EDEERBETE - mE G
oho SRR A B AR TR A SR A B s L S
i KRB E TR ENE T =R EUEIMIZER T - B
THERGE ; R ABHRE T - R ZSERBHEE N8 - ARt BT
o AR B A =R TR XHEE » RARRRI R IR 52 A iR
SRS - BRI B REE T EEN o RO B R A A B
ACIERIRSL - BrIREREEE AERET » R T AZEE HBRIAE -
ERS [ HAr 87 =2 EE 2 EET] o inHERGGLIERE - AFH2HE
AIREERAE A S E PR A EIREML - AEREC TR - Wi A B E
ISR RE S S22 43 S A BT - (EARE R AL - BRE TR BLS R 5%
BB AEHEIRER (FE » 1996) » LLUR 10 3% 5 B A S =RE JJHB 43 Bl e A
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HHE (Merrill & Lookadoo, 2004 ) » B¢ AT FEREEER 53 FIA] « ARTESEERE ¢
TR 22 B 1 A TR R PR R SR B B RS s 7 B R B

Pick, Christy, & Frankel (1972) #i5 i A S NER Kotk BB HUAHES -
WFFEAE RS e amBh = AR e {5 A0 TR P B A A A7 B R B T AR
ZEUXABIRNE - BREER HAERZ R - AT i Tl K A Bhhe
SR A AR S EE R R R EC IR R AR R (s A BN RIS &
B BIAAFMVARTRI » BT EEESGETIRG [ J1:251 - SRR DUk 228
EBEARGHRBE A TRE R ERNE - H A REREEAE - AFHRSHRERTER
JIEFRETE L TFRE LR - BREmAEE A - QIFERENE
BE > RIfAEMCTE B A 2 s = 2 B - HIRESSREEY - FEIIAR
RS A ERIRA [T580 - At DAREAERF G aC R R B & B ENE A PRy
K -

EfREERANRT » o AL B RR B 2 B I R AR I — A e g ) B B A LAt TR P A
FERYBRIPEECEGREL - T8 Ho R B RS PRI S ST i = A S B R R AR
BENE - A2 EFHERNMEER - ¥ E LB R PETR K2 kT
SRR RAEACAE » DABUE B =y A BEE AT R 22 B B - AT 2 T RERY I
o 1 HFE L EIfE SRR - 048 H R R REBImE T - AR - BA R
KR - BLRR TR R A A Bh S FREEEE T AR - KILbE A EhfE
FE T ke S E REARRRR NS SN T g 1 S5 AR HIAS S R R B B S |
TR AR EE T o 38 S HEHIZEAF B AT UG o AR SERE SRR L T AR R
BRI N AIBEER - (RIEL & TS ANE e il e A BB 2 B T EE B R R
HEIZERNFE B E R ERAE » BIEAS A REAHRIERE BT 2 o AR}
RSB EFESERER - ME TR BN HIE AT REA g - 5
AT [JIREES EEEIIERA » (HAERFHE B SRR - A rTRERNE T
AREE B BEINE - HASRES AU - ESFEE - BEh - K& -
AT -

ZAEEBRRIFROBEERIBEMAMRI - SR - 4R REEREY
KR T 2EEEENEA - BANRK S s 2 - Lo
FEZRNEE A - FmEeRg - FIETEN - BEGEOE  DUBRERE - J
BB —TE » BERACER P EGEIR B AN 5 - NS 2R -
AR PR FERZRE T RE B 2 AR 1 L IRF JUA S5 e (500 £ A B 3 ST 2 2 Bl B B
R4 RfE - BEE ARG - I H CHIRBIAR - Underwood &
Underwood ( 1998 ) R 20 A TEMCERIEERY ST R tBLLAS R A AHVTHE -
W BN BAENRBUEGH TREHR AR HIEY Z HEANE - RS Ry
—Ig N RE BRI - WIRHAIRY B R © (RIS A EEMEE
ST RITER ? B S B A BB LM RS RS REAAE A T - T ANEA

=

c OEE P
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WFFEERZEIH H 2 N 2 18 L R R AE T e TS -

BERAE  MERNERAE A TE B R R R - B A B R AAE
F - {HE 92 3 R 2 B ) R 2 A TE I - B AL BN R R A AR K
B E A ST o (HB A R AR A E - iSRS TR LB R AN
BRI BB A - MR A R e R A B A RS EBRE » B
[RIRE H A PRHI L S e T EREIE T ) AOAHRIAES o M REIS A -

[t4h » Underwood & Underwood ( 1998) FEWFSEHaH » M BIRIAN R bR
P FEENER o AWTERTERRR S FHEE T » ARG B 404 R
PSR  (HREIS AR R A B S A AR -

B MERCE M ERERN - MEFSHREEEIE - AT
B ZEBERPESEAEN - IS e BRI RGN - R
B EMENEISER S - (ERE RS B TRy Z T B B B A 5 i e A B A i 3
i - (H2HEE A ERELME THRE I R &R w2 - EISERAR
B Bl p A B PR b AGS 2 B 1 FE 2 A B BB AR RV B - HHIR T 2 B3
RS REEMKIRE - B EAEARERAEREEET - iR H R
D 28 B 22 Bl 3 LU [R5 B8 2 M e ik R A s i Bl thBERETHIN
1T R BS RAVRRE - MBS RS Tt « JREE - Ll ASIRIFHE Wang &
Newlin (2000 ) HYFmE: - BRI EAEIEE 5 &R - 0SB EAY A B -
#7H B tHE R E SRS - (2B ERE IR N A LR - T EZR
o8 FE IR TR IRE S T RER R Zak - HAER IR N —itE
TSGR R - RIMRREE 2 -

EFENREBECHEEANESMEE F FEEFEEHIRE - {FHK
Z LEBIERAS B~ 8 - 35 Bl g g S B A s ax i L BAR T Bt - R 5T
(PRIBIHESE » 2005) ¥EH AT 94% Y A R IEE T E HIURE - LR
BT IET1GRY 37% AtRRY 228 » HR K TE 2 K2 B 3K IH — Ry b -
— R BRI H s REANM - wTEEB A b B S R B K AT
REREE MRS o PLAERE ISR EEE o 1T WOARIT I i Y 5 B PR R AR B
I EEHEERTE -

7 ERml - HENER SRR R By i B 5 B A BRI AR - (KA E)
RFREX B IR = ~ TRy P B B B g DU =B ECHE - &
HEIEARW R S AR AR e - R P IR H R A -
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Abstract

This research studies shows different impact of interactive levels of electronic
children’s book (ECB) on reading effect for children with different age and gen-
der. The high interactive function of ECB seem to enrich the reader’s sensory
experiences, but learning obstacles could hide behind the attractive functions.
The debates of influence from interactivity in ECB still remain. This research
was achieved through a 2x2x3 three-factorial individual experiment and a
questionnaire. In total, there were 159 third graders and 152 fifth graders re-
cruited from Keelong City for this research. The stimuli were images modified
from an online electronic book to control three interactive levels, which were “no
interactivity”, “low in interactivity”, and “high interactive” levels. The partici-
pants answered a series of questions after watching and/or playing with one of
the stimuli. The results suggest: 1. There was significant interaction between
the interactive level and age which influences reading effect. The low interac-
tive level significantly increased the nine-year-olds’ total reading effect, but
interactive levels did not influence the fifth grader’s performance at all. 2. For the
performance of image recall, the third grader’s reading effect was significantly
increased by low interactivity; the high interactivity, on the other hand, did not
help increase the reading effect. 3. The girls had significantly better perfor-
mance for the total reading effect. 4. The children who have computers at home
and more Internet experience performed better in the total reading effect than
those who have no access to such equipments. On the other hand, past experi-
ence of reading ECB was not influential. 5. The percentages of children who
have reading experience of ECB differ greatly from city to city.

Keywords: Electronic children’s book; Interactive level; Reading effect; Age;
Gender
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SUMMERY

Children today not only receive printed information, but even more from
the digital media. Scholars BFZEEL > 2001 ; (7 ~ SR ~ PREEFE - 2005)
believe that although digital products cannot entirely replace printed publications,
they are surely the trend for the development of children’s books. Besides, digital
media will also be the critical channel for children to get exposure to children’s
literature. Children therefore need to communicate and interact with the interface
of digital media to obtain information as well as entertainment. Hypermedia that
comes along with interactive electronic children’s books (ECB) has changed the
traditional linear reading habit. The rich interactivity in electronic books can sat-
isfy people’s all senses; however, it is also possible that the rich interactivity can
cause different learning effects for different audience.

This research study is designed to understand the effects of different interac-
tive levels on reading effect of electronic children’s books for children of different
age. This research was carried out with a 2 (third graders and firth graders) x 2
(boys and girls) x 3 (none interactivity, low interactivity, and high interactivity),
three-factorial individual experiment. The participants were 159 third graders and
152 fifth graders from an elementary school in Keelong City, which is located in
northern Taiwan. The gender ratio for boys and girls was one to one. The stimuli
the researchers used were ECB modified from the Internet in order to control the
interactivity. After the modifications, the interactivity of electronic children’s books
was leveled as none, low, and high. For the group of none interactivity, there was no
buttons to offer interactivity for the participants, which means the entire book was
automatically played from the beginning to the end. In this case, the researchers
controlled the starting and ending time for the participants; the participants could not
choose to repeat the story. The participants of the low interactivity group needed to
press the “play” button to start the children’s book. In addition, the participants could
freely choose to press buttons such as reverse, stop, play, and fast forward. Lastly, the
participants of the high interactivity group not only had simple interactive buttons,
they also had additional activity sessions with rich animation to interact with.

Immediately after finishing the desktop computer stimuli, the participants
were asked to fill in a questionnaire, which was design to understand the partici-
pants’ reading effect, including textual reasoning (27%), inferential reasoning
(21%), judgment and application (28%), and image recall (24%). The data analy-
sis reveals the following:

1. The girls’ (M=73.893) overall reading effect was significantly higher
than the boys’ (M=68.296). There was significant interaction between the grade
level and the interactivity level. In the conditions of none interactivity and high
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interactivity, the reading effect of the 5th grader was significantly higher than the
3rd grader. What the researchers found interesting is that in the condition of low
interactivity, the 3rd grader’s reading effect was increased tremendously to the
point that they performed even better than the 5th grader, the gap between the 3rd
and 5th grader thus disappeared.

2. The 3rd grader’s reading effect in the low interactivity group (M=74.719)
was significantly higher than the none interactivity group (M=66.956), which was
also higher than the high interactivity group (M=65.756). However, for the 5th
grader, the mean number of reading effect lowered slightly as the interactivity
level raised. There was no significant difference found among different
interactivity groups, which means the different interactivity level did not affect
the 5th grader’s overall reading effect.

3. Performance of textual reasoning: The 5th grader (M=21.820) had
better grades than the 3rd grader (M=20.036). The girls (M=21.694) had better
grades than the boys (M=20.161). In addition, the low interactivity group
had significantly better grades than the high interactivity group. There was no
significant interaction found among age, gender, and the interactivity level.

4. Performance of inferential reasoning: The low interactivity group
(M=20.161) had significantly better grades than the none interactivity group
(M=13.941) as well as the high interactivity group (M=13.860). There was no
significant interaction found between age and gender.

5. Performance of judgment and application: The 5th grader (M=20.490) had
better grades in judgment and application than the 3rd grader (M=18.485); the
girls (M=20.717) performed significantly better in judgment and application than
the boys (M=18.258). There were no significance nor interaction found among
different interactivity levels.

6. Performance of image recall: The girls (M=16.967) performed better in
image recall than the boys (M=15.546). There was significant interaction found
between age and interactivity level. Other than this, there were no significant
effect and interaction for other factors. In the condition of low interactivity, the
3rd grader (M=18.115) had significantly better grades than the 5th grader (M=15.660).
In the condition of high interactivity', the 5th grader had better grades (M=16.560)
than the 3rd grader (M=14.580); however, the significance was low. In the condition
of none interactivity, there was no difference found in these two age groups.

7. Reading effect and children’s exposure to home computer, Internet, and
experience with ECB: The result of the #-fest showed that the children who own

U F(1,29)=4.929%, p=.029 < .05
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computers at home (M=72.071) had significantly better reading effect than their
counterparts (M=63.391). However, whether the participants have Internet
connection or previous experience with ECB had no impact on reading effect.

8. Comparing to the literature, percentages of children’s previous experience
with ECB in two neighboring cities, Taipei City and Keelong City, where this
study conducted, are 94% and 37% respectively, which vary significantly. The
difference is not that of city versus rural country, but the differing nature of
two neighboring cities. Although the experience with ECB is merely a portion
of many other learning experiences that might be available for children, the
meanings of the greatly differing numbers are worthy of educator’s much thought.

To sum up the findings, the girls had better overall performance than the
boys. More specifically, the girls had better textual understanding, judgment
and application, and image recall than the boys. Age difference and interactiv-
ity levels both influenced the overall reading effect. The low interactivity level
significantly increased the 3rd graders’ reading effect to the point that they had
similar performance with the 5th graders. However, no impact was found be-
tween the none interactivity group and the high interactivity group. Interactivity
levels had no significant influence for the 5th graders. High interactivity level did
not increase the reading effect for the 3rd and 5th graders. Age difference posi-
tively affected the textual reasoning and judgment and application, whereas low
interactively helped textual reasoning and inferential reasoning. Low interactivity
strengthened the 3rd graders’ performance in image recall, whereas high interac-
tivity disturbed the 3rd graders significantly.

The limitation of this study is that the overall time for the participants to
spend on the electronic children’s book might not be long; therefore, the ques-
tion of whether high interactivity indeed helped increase learning effect is not
thoroughly investigated. This question needs further study and clarification in
the future. The research results, however, did show the different reading effects
within a limited time frame. As our market continuously to publish ECB with
high interactivity, parents and program designers should be aware of the needs
and the real goals behind the interactivity of ECB. When choosing electronic
children’s books with high interactivity, parents should consider the different
needs for different graders. Parents should understand that children’s learning
experience might be broadened because of the interactivity and more in depth
learning might be achieved from interesting and attractive animations. However,
it is possible that the original goals of learning designed for each session might be lost
because of children’s limited attention span and energy. The authors believe that the
concern stated above is worthy of further attention from researchers, educators, parents,
and program designers.
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