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Audience’s reception and understanding of popular science:
A preliminary case study of university students' reception
on nanoscience information

Abstract

Popular science, sometimes called science popularization or literature of science, is to
transfer and translate the concepts or results of scientific researches to the public in a
comparatively vague manner. It aims at educating, persuading and communicating, so
that the public could be learned in understanding science, be competent in scientific
thinking and be able to function in the society with a scientific spirit. The mass media is
absolutely the best channel for popular science. However, most contents of popular
science are very difficult to understand, and this has put popular science in a dilemma and
couldn’t be “popularized” at all.  Scholars believe there’re three main factors
influencing the achievement of popular science: the content design, the comprehension of

readers, and the participation of scientists.

This article based on quantitative methods attempts to make a preliminary inquiry into
the communication effect of popular science reading materials with different presentation
of graphs. The audience’s “cognitive loading”, “attitude” and “understanding of the
science concepts” are observed and their “sense of involvement” and “prior knowledge

“ are taken into account as variables.

The experiments were conducted at 2 universities in Taiwan in June, 2010. There’re 507
students exposed to 3 different types of nanoscience reading. The result indicates: 1) The
communication effect of popular science’s texts and pictures could be independent from
each other. 2) Audience’s sense of involvement and prior knowledge both significantly
influence their cognitive load, attitude and comprehension. 3) Audience of different

genders shows no significant difference in understanding popular science messages.

Key Words: popular science, science popularization, message design, audience,

reception analysis
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(integrating) = 315 (connecting)<5™ 7 [fil s T e F”E‘y}'ﬁfﬁ = Fl oo H 7

18



Tﬁﬁi R

7&@&* o P e }H%F‘Tﬁaﬁ% e SRR e
FUECEIAI A UL (legibility ) ~ i[lp U HIE (perceptlon of cognitive
load ) & }‘ﬁ%ﬁ[?}@ # iy (satisfaction ) 7&/?1 i (attention ) Y Fﬁ%‘iﬁ’ AR

7 EIF i

EHEL > RIFPVEIRV AT E S BHE S (educate) ~ FY (persuade )
=25 3R] (communicate ) > FERASEEE CRUEAISAVEL A HIG » RS RS EN K]
Utk (Miller, 1983, 1992; Laugksch, 2000; AAAS, 1985 ) -

itk R S AR R AR AR AL 5 R 5 5P H R ERE L - 1 KR

FiEL s > HAETER T T fods @i o T RS TEES RAY S £ (Petty and

Cacioppo, 1981, 1983 ) o {E R I HUKIIE 01 E | 3555 ELRAH ~ iR S i fll o

FFEAN R AR PR RIS pU R > PIIGERY Y B R

VI ARUEEEE > B N R R A VISP RS o DS EIF
HRYRBHER S R IR pViE -

RIS SRR (1 - R e i

- @HI;’\?—L F“'ffﬁl

- ESEMALEL iﬂp%@@'&??ip A Tg i[l i (cognitive load ) fi* 5%
%ﬁ‘%tﬁﬁw%%%ﬁﬁwgw’ﬁﬁ ﬁﬁﬁ@“ P fendt
A TR R '—Fﬁl?j‘l A4 (Sweller et al., 1990 ) - Paas & Van Merriénboer
(1994) I35 AT ) R~ B (R B R R
1 o TRl ["EF%"IELEI'\’J E1f® (Working Memory Load ) -

S R ST [ RS B Y
FE o A fY2% (Sweller et al., 1990 ) - Sweller<™ ~ (1998) FI%QT EIR FVEEE]
R HTE957 BB |7 f IJ?J{IF ‘e (Intrinsic Cognitive Load ) Z#9} 7 ipi LI frb

(Extraneous Cognitive Load ) o [’ rj:FjW?’“*[l EIf Ly £ 7 F’\¢ S J':[f(j [fEAFﬁ‘/pJ o
It g RILRLP S A R 2 SRR 2 g S HR P EI e G
ﬁﬁ%@ﬁ%ww’Wﬁ?mewﬂwi%Hﬁﬁw%ﬁ%?mﬁ@o
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Paas="* (1994) IJwaellerf(1998)ﬂﬁJ’ HIF’ITEETE? A [E TR R
7 | (Task-Based Dimension ) =2 r?ﬁﬂﬂ@%@ . (Learner-Based Dimension )
FPERER, o RIS E][AY fjﬁﬂjfﬁ%ﬁ‘}iﬁl (F E;’fﬂﬁ?gﬁ»}%’:'ﬁ@g@‘w T 5
FjlEoipro “IJFII'— STHIFES B T (ERL s Pt SR RGE, - k@?ﬂﬂmﬁ'ﬁ% % PR
Tp%’?ﬁ'?ﬁﬁh“‘ = %ﬁ s FeffHhp J§”5':U RS e o

Sweller =~ (1990) jf’F',H' ) S Fﬁli’s“}prJ@ Bl I EREN = R

= #El (subjective techniques ) %ﬁ?ﬂ?{ FIZS R ’}{ij’ Frelpugifmel = o
SRR ST R [ T B T, TREPEORL T DR £ r@
‘”F”“ﬁ'?f} 5 e ?’ﬁﬁﬁiti:yﬂip NS ’Effvjriﬁf[gnlpﬂi% .

2. d I FpufiEEl (physiological techniques ) Zﬁiﬁ? R0 F"IT‘J‘ €35 “Fﬁkyizfjl il
figh > PRIF= s F[H IR RS ‘Tﬁd’i ﬁé@%?%ﬁﬁﬁ@?ﬁﬂﬁrﬂ‘

3. e ?F?}W@TE? ( Task- and performance-based techniques ) : 171" ?*’HI )
PUBLREAORE |~ 5 LTSS S S e

- QE?‘?EU%F@F‘@%’%P???*F‘TIE’ ﬂﬁ'ﬂﬁ@?ﬁﬂ RIS [ pLo oy = of
= @‘EJF&?[H"E_I» £ 1Y (Macedo-Rouet, 2003 > Harms, 1991;Wickens, 1992 ) ; &
QZF;'?T RL » SO FRHE 'I%ﬁ-l'y (f2 @'g"iﬂF ‘ifie (self-perceived cognitive load )
JE[ - B R = EHYER FE Jrl CHIEIfi (actual cognitive load) (Eveland &

=
Dunwoody, 2001 ) -

g e

E[Elg—“ (ﬁ,ﬁ%ﬁgﬁ%ﬂ [ TRCHIREYRYE [ B (feelings of cognitive load ) It >
B I B 2 I[H ) t[J}fF YRR, (preexisting attitudes ) ~
S A FL[ Fhﬁﬁm@ (' satisfaction with the text) = » ﬁBT?F:j}r/U *HEl

(Macedo-Rouet, et al. 2003 ) -

- T AL (P ORI B R ¢ e
F- A N IR TR th’ﬂrH“%[EiEﬁIrTJp J’JIZI[J?BFH FLfiZ
S} [ k;jF“—rt IJFIJ;E;LE}’_E , glﬁrju}—_ffr ]bli H EIS“H@F[JP&[% —j/ F[?Eluij\j\
i £ (Petty and Cacioppo, 1981, 1983 ) »
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FS £ TR - 7 SR A A duﬁi e
ﬁﬂﬁygﬂﬁ%ﬁg FIEF u%:jwz;rﬂ RV Y SIESEEN R 5 l—klﬁﬁ,@?iﬁ#f
o e PHpE IEJ%E:\EA‘P P BRI Iﬁ@ﬁ’:’?’%ﬁ”f{ﬁ* (BN HURIR B fs,
(5 Jp G S {IRL > 2SR 0 McQuallF.L~ IR SRR s T B R S
PR o ISR AR N TR '13”51*73’3:1‘ ’ rﬁfrﬂ]ﬁiﬂjﬁ'«“m BYEAE
CEATERR AR @*I,ﬁ%ﬁ“%ﬁMﬁﬂ’ Wﬁﬁﬂ%ﬂi EE
fg‘aj’ tﬁf?l‘uﬁ Al Fuﬁﬁ$ FEREE - F“ﬁj‘“?ﬁ@ AFLF&}';%II iR Y 1=
(taste culture) {[9 AR EE fﬂfﬁﬁ’;dﬁ"ﬁ:% Fred [FRAVEGR /7 ZVE S L (MeQuail,
2000/[%:1 1ZTREEY 0 2003 ) o

[F[ (Egsp Jﬁ‘F%EF ]‘Dﬂﬁ&muﬂfﬂ%aﬁ‘% (Tl R T
M=, ( ﬂJ 700> 1985 5 {7x [‘F > 1999 ; ﬁ%ﬁ,‘ »2002) - [HEE "’FPIZ[“”‘JL*[
?;fﬁﬁ“r%g—%' * Iﬁriﬁﬂslﬁg'ﬁlzmﬁ[arjlﬂﬁ o (R kgﬂ%[l?ijl E[@(jmg UIEJ'JIEL
B S EEERL R N R ?ﬂlarj [5¢ ( Croteau & Hoynes, 2000 ) -

Wﬁhﬁﬁiwﬁ&ﬁﬁfﬁmﬂﬁﬁiﬂ?’“ﬂimﬁwﬂ%ﬁ%k@ﬁg
%Tﬁ*ﬁ@jﬁ;& PRI E'P%l%ﬁ‘%ﬁd‘@ 12 1 | F”]}JII TSR]
FIr B EaTR] > SRSV RO - Ay SRR At A BRI
?JEHI/:MK/ETF‘H 9 [ PRI S SR T -

%ﬁw@mﬂﬁ@WWﬁﬁ@v%@QF@mFMDA%ﬂNAmA
Formula) FOTRIF 18 » .2 S £ e AN £ I - %

RS SRR R > 5T fﬁL ( Attention ) ~ i (Interest) ~ A (Des1re) K
B (Action) [l 1% A (%:ﬂ 1 1992) o

AR ORI =i 5T 5 9 SRR [ R R 7

JHEEHIENE - E'H\‘E'%?\ (£S5 *T%?EF'LJF:’%’ ) ﬁ;ﬁ%? 1R
( semantic differential ) ( Osgood ,1957) ~ % il :Iffj; | %< (Likert scale ) (Likert,1932)
S0 — P B EHIENE ’J':%E'Jﬁ[ﬁ"?ﬁﬁﬁ' i g b URLgE Wg’?ﬂﬁﬁﬁ?ﬁ:’
TERyET -

PJB%\?EUEH s E‘[Uﬂﬁi}ﬁ e ’nf.j;?ﬁ ['E = F' Jﬁ%ﬁlf,g Ie IPJ,‘L,\FWPF’.J;[I ,
PR B R R VR o - RE ) T R
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(= ) (SRR A OB RS fIE (TR £‘¢#ﬁlﬁlv
HAVEER o~ fEfF ’f”%ﬁfm Fp > H 7t%ffﬁﬁ'mu3ﬁmﬁzj’[fk§m > Fazio et
al.(1995)fﬁ5'JWEﬂ§%*Eb’ilﬂﬁi

(=) SR TSR H TR S T U RH ) 4
Fh'uf[ HJ#LFWEU&% gy [ P [Py fEtE e (word-fragment completion task ) o fF!
SRR SRR L

= ) B A A A S T R (101 Vanman,
Paul, Ito & Miller (1997) fﬁ[’ﬁig' g Lg:q%ﬁ“lﬁﬂfﬁ% ( Electromyography, EMG ) Jf[E! &
FRaR ™ PR pL o @ R I R RN L ) R S
TP (] % 2P 2005)

CP) TP yee fpph el e EIJ 1R R b PR i 7 [AVR e
(linguistic intergroup bias ) ~ F¥ HJ%J =R ] E3# (stereotypic explanatory
bias ,SEB) ~ 1» S [FﬂE ) ﬁ [Pt £ [*’;‘H?E[J ( name-letter preference effect ) -

(=) Mdofiadi re s 7 (g lEE (Implicit association test, IAT ) £
= ﬂ#lﬁlﬁ[fﬂﬁf’# AN ST/ ??&Tuﬁlﬁj’lﬁ&ﬁ“ EHE SR
Iifcﬂ - 3= [E'f ?Ejj’z’r%@%ﬂ 9 ( Greenwald,1998 ) -

iR Elfif%ﬁi'ﬁ’f%ﬁl |5 2 EpVERRERY ﬂTu U f IFJKH ?Ei:*'ﬂ i ?@[’“E[F[J) ’
I EVHE AR Iﬁlf’jfr ﬂJEﬂﬂTu o %glﬁﬂ?{&% EIEIE G RN
FRE e 7 [FH;D %ﬁ*ﬁ:’ (5B FERY ST J@Eﬁ 1] {4 Petty & Cacioppo (1981) iﬂ
= J?{l@j&%ﬁmuﬁﬁ Jif“vﬁﬁg pJ[?ﬂ%ﬁT ”f‘

—T

— JEERRT 24 ﬁﬂﬁ‘g' |% P Bl A (Likert scale ) » I'JASE T-[17Y £1 1Y
e ’qé%jl'ﬁﬁaﬂ?%\ " ATHEEF VR « PP S4B S I I R R
W ~ 002 PRI T 0 R A AR
= R

IR RIE TR pjifﬁ‘liﬁiﬁﬁﬁéﬁ”ﬁﬁ?&‘%\[ & o WAL FERIFEEAY
TSP ARSI - R SO Cprior

knowledge ) Uﬁlﬁi (schema) (Kintsch & Van Dijk > 1978 ; Samuels & Kamil -
1984) -
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Evans#Merce (1986) *Swaby (1989) =& * ?Jh%’ﬁﬂﬂ S - FE A
SRS ';EJEE[ 5 B AR (literal comprehension) %Tu%qﬁ (inferential
comprehension) F F 7' iEEi (evaluative comprehension ) ') 7&/#‘ “Flie(critical
comprehension)5 e > ¥ /YA (Evans ~ Evans & Mercer, 1986) -

b:‘

P I OB B2 LS S o7y S PO -
R BRI Flﬁiﬁg#;ﬁﬁ_'g RS \gﬁrlpup% dz%‘fhﬁgguﬁé’:n W“Fj;p

AUl L, T ek E (Lerner, 1988; Lamberg & Lamb, 1980) : Swaby (1989)
EJEIIE_ H7TF[L IIEJFLJEEJIEJEJQ“L%P:[@?{} FOgl ™ o DA 5t UM A %D:FU%YE‘?
I T O -

_(Tl(

AP BRSSPV > Gagne (1985) SR{HETBERT A ) ELiEqES ~ 3
[z %Frmilﬁﬂbilﬁﬂg—?}i D“[If'z[ 7} < ThKintsch* Ven Dl_]kWJu?{E[[ SIS,
AR RLFIRGES TN ) S 'ﬁﬂvﬂ’ FURVERRSEEL > I Tl iy
l\lifﬂiﬁﬁjﬂiﬁﬁﬁ’%%%ﬁ?w $ = B EVREAE (Kintsch & Van Dijk > 1978
Samuels & Kamil » 1984 ; #9&[! » 1990) -

B RIFPL - BRSS! o R A
# o AP LR - RIS Y- S bRaE s
SRR S0 Rl - (Dunwoody, 1986 ; Paisley, 1998 ; Croteau & Hoynes,
2000 : B - 1994 ;ijﬁ#wﬁ > 1999 5 A 444+ > 2002) « [*=9f » Bauer (2008)
TR BRI SR AR HRLBIER R AR A E R R
U@ﬁ ﬁm@kﬁﬂlﬁ%WU%%y%mﬁ L IR S AT
P RSN DT R R BN BRI A O b S LS I e PR
%T?ﬁﬂﬁﬂlﬁﬁmtﬁ,@%@ﬁ#m% O I 1 i
VI FIJ]ETM HL ) i o

| PSRIOBIH ARTOBT 3 o S AR R

RE-E > AHE 5 j:ﬂ?"’ﬁj &= P B (Bauer > 2008) e id] ﬁl?ﬁﬁﬁﬁﬂﬁaﬂ% *

SEFFVRLCRIEE > [t SR @ﬁkﬁﬁ$f*¢,fmﬁ J RN (= W5ES (RF  ER Ry

TRIE! RS 5 ey 5 5P 4 Hlﬂir:.t'lfm (memory ) *ZEli# (comprehension)
(Chen & Rada, 1996 : Rouet and Levonen, 1996 ; Macedo-Rouet, 2003 ) -
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% - BIE ¢ 0N B

T RS~ R PO 3 @ (involvement ) — [ERLH ETRIFVREE
RE = 25 Pl ™ AP %J%EJL%E@EJJ: T R P e G et hé?ﬂ*[*]};h_
Eagly & Chaiken (1993) 3 = ERT Rl [l A RYREA §F{JJ Y 1o gt
(index ) » Liebes & Katz (1986) [!] ﬁl%f’,“' [AE1288 A il R > L] s
FORISE « RIS ORI i A0 » SR i o
R B A B A -

Petty & Cacioppo (1981 ) %ZF , JFTJ'EE@ Elﬁgﬁ?%ﬁﬁf{fjﬁlféﬁ}ﬂﬁﬁﬁ%ﬁﬁ Y
r#ﬁﬁfp SN | (elaboration likelihood model » ELM) » Fg;d b T ERERUR ) B
(R (ER RV SE TS R T R ) (central route ) = TR rdéﬁf‘%ﬁ’j

(peripheral route ) ¢ [fijFE! }%LIT?{T%T“V[ THE T fEETNY [Jlf*fﬁj@ T;J "

1. ¥ B (involvement ) : FAELEE T8 % E’j/iL_F\I EPE P RERS > R
R 2 H o A,

2. FIZ9I5E (self-efficacy) @ FHRE T H £ 5 J;[I%S"“?Ji VE | RVRS
NEE

[~ ELM I >\ BRI 218 R R o™ =2 IS 52 (gt~ 1
FI N ITP HIGE ) HI F[[HJ)E/\ B I'HH\Q& @ E J;P;Eq’;\/—ij:k = [[_{ K FI SRS JIE: 3 2
fEREls CISEORy ~ WG A ) - BIIFIRARE T RmeE e ) oty -

ELM E g by (751 S~ fsasaiio Ji» B ReiBis » i

IEHW A= U Uf,[El 1 o =91 > Petty == Cacioppo (1983) p J’FTfél“”‘Jq—~ H;

?FILI > i B ] B T Bhse 2SR R P B P
PRI 2R WO I - R

S R

fL['TF FIG#% (prior knowledge > F‘ﬁﬁiﬁfj HIF) EHIEIE - Bl e ?JEIijFII
A e 5 Y ALY [Fﬁfi—%?z'rf’:“ffiﬁ Flf” R o »bﬂ “J1 (Jonassen
& Grabowski, 1993 )e |l | ZRIAEY 7 f"ﬂ SRR e '1J§%ﬂ31 X | F’*ﬁlﬁ'\( content
Schema)| & % %Eﬂﬁhﬂ?ﬁ]‘é (Bloom, 1982; Cronbach & E., 1977, Dochy et al.,
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1999) » 115 EISE: F155 5t S OB » SO RER * I R
[ %E':FL b BLHLIC AURES, o

Resnick (1987) ;J’E A R e RS S P F‘fj%?ﬁiﬂﬁsﬁiﬁ G i LA
H J;D%" ( conceptual knowledge) 7&/*‘? VI (strategic knowledge ) © U 5FH
FH > RS f RS pYAIGE (permanent stored knowledge) ~ HIELRE
g AU ﬁP HIH, ( prior knowledge state in the knowledge base ) ~ ffi% =fi Jr:,tl B
(archival memory) ~ AZ[E#s (experiential knowledge ) -~ ?TEJ{I%&“ ( background
knowledge ) -~ it * #[# (personal knowledge ) <738 ( Matthews, 1994 ; Yager >
1991 ; B”‘B}j?[ 1 1988) - Mayer[?itZFKT ISR IR S
EHT ka e IfP HIF - Flopr) Pjpij'lf,'\]—ﬁl P 'I’X%FEUIUIU% TH JI,L_E& (&
R 1991) -

e EER[F lﬁJ[TﬁjF'l Flv o [ F’?E'IF uiLFrJ:cp% » (:;ﬁl %Eﬁiﬂ Emh
FIERIRYAY - 1T (1999) pUPsetHIG - 7| Eﬁ”‘FJEU%Zg , t‘J‘EAf[FIF[
IS o3 > 2 *I*i b FISRI By BLARLIV = E | A I e SR o

. %Fgﬁvj -u(surface code)s EWQJ FHl(textbase ; explicit propositions) ~ Fﬁiﬁ
15 (situation models) b+ AR FFEVEFFEZ B (pragmatic interaction)
(Graesser, Millis, & Xwaan, 1997; Kintsch, 1998) > = ; F_%,;D i
B = D0 T BRI - PRI R G - D g e
L2 PO RN -

[1] Bauer( 2008 ) 1317 30 %& E}'liiﬁjl_ﬁj[?}(PUS, Public Understanding
of Science ) fVARHPUAT MR - ARR[SPhi () pUBNIE > 2T
10 = 20 @ﬂngfE@ ( quiz-like items ) Elfjf:igfai%(%ﬁﬁ% TR P

SRR R - T IR W RO - oS R i
wE- 55 [wélﬁﬁﬁv@pﬁﬁ% SR fRE > %E?H’;Pr “’# CA IR
BN WERSRG 0l T (F TR ) OEE - TR
£ #%Pfif'w%fifw”ﬁ' (e Tl P it
ﬁljr{#}ﬁff ERATEH o E R AL | EIIPD R BRI SR

d E”f[
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o~ MR

PO PAALLE - B S VTR B S BIRRIF R AR
RIPIRERE W AR Rl 2 sl P TR - [ R -

FEE R Z[t?j_ﬁ},["f ﬁiﬁlﬁéﬁﬁlﬁ R FL ? %?{TF[LII , HA;F“ iE
A OB SRR fﬁ* 15— W BB T ] T*rf%?fff:i?pf/ﬂ 2N
TERI ~ 5 [[ By~ Fg IR (MeQuail [ 2 - BIRERTE - 2003) -

gl /BB 7 R IO O IR Bt~ St
AFAR Pl ) ') R S JT*%T?’TH P (TN =g > pusyas ) E‘[Hi
b @H%iﬁﬁﬁJﬁMﬁwnﬁ mgkﬁdﬁﬂ‘zﬁgd\ﬁ
HI e f T ISR E Ll S gl (MeQuail/ L =~ BIRTRTE - 2003 5
McLeod and McDonald, 1985; McDonald, 1990 ) -
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5T ul@ﬂ‘ @Qlfjjﬁ[%ﬁt

R s T ?—i%@ﬁffﬁlﬂtﬂiﬁﬁj\ (40 \7’711 T“F” g Eﬂ‘ et b
RIS PRI ATk -

FRANTIPN (2006) 1I 53 R etsrisl 2 Bl ) Sl
@ﬁ~}ﬂ TR o o P B ) S s T R 3
[l % 5 108 2 SESTR ™ W » Sy et R SRR 2 > 9
J} ALY - YSRGS » VRIS 3 PR P R
SR SRR IS E S

=TI ERF ﬁlrﬁ [0 T (1999) A (k1 [PERRTIE K > 5
gl *Ijﬁ,?{%ﬂ /I}JII ﬁ%@l*ﬁ%ﬁ“f | N e S N B - R
T PRI R 2 SR ARG SR e
SEFUEEL 4R A (2003) I ENTERRR AR BB R

FIHE T 2 o

B

|

e TR AERIFOPE > HIEenT) (1998) 3 3501 (1999) 3 i
ST (2000« 5] (1998) ' FLPMEHIEL ]+ F 4R Sl o o (995
FFIJI_7}7PTF[JTIMELTVI$ };Kﬁjﬂ‘iﬁ;é% F}"Jki@f[ Gl UﬁLa‘&[rJT*W
GAF 1l PR RIS SRR TR - 4R (1999) HIUT AT CIH
*%ﬁAEMMﬂﬁﬁwﬂrl%@”#ﬂ@%ﬁE$hﬂﬂ%¢¢[$@ﬁ$J&é

(Rl > F EURLPERA L GBI o 010 AT R ) T - 7
@HW(NW}Ei%ﬁﬂ*%ﬁ¢¢wkwﬁ“?ﬁﬁ%$WWh Wﬁ“
HBREE > SR A P IRER - AR R S T
Bl Y (S H SRR » [ IR S 8 SR P o P e
FZRl i o

= CRIF A R BT AR (2002) B IS skl 42
SHIT 2 K] RV 5 IR © R (2004) FILELERT P 47
BB PR RIS R T S RIS RIRI TP S - R
s -

27



RIS 1o S B I R S0 T 4 R S 7L
DRI PRI T R F I o SRR A I B
RV H U R AR T IR * ok RS WRGRIORHRIRT - 1T BT -
¢’Fpr4[fgﬂ ﬂy)ﬁ;" g U A e

Y P BN (2000 S L
[ el R 2 BERROR] - $ 20 A ) A B s ﬁﬁlﬂr = AR
R RIEPE PR PRSP E SRS g pOBHRIRIAR! I SR SRS gy
EJE%@‘F%%H@LF' ° 80 %S H F [faﬁ'“ T PRI R S0 F R P 1
%‘éﬁpﬁﬂﬂ’:ﬁ[ﬁ” s lE F'/F i ?FIH r?fgi"IFWﬂJ?E%F‘FF“fl%W FIE A

HFTS pAS! RGP U LR e A [ e S A B B
RO B

T (2006) GHSHRSI| 4 17 70 68 G S35 1 55 RIS SRR
U WA < IR RIS T S B R A
PR » [BEHCRAE R AU PSR T S (B3 SR R 1
i
F

FUREE - 1N RS BRI T TR TR S OB -

FREERL (2007 ) 1l o= RIS h g > E%' %‘T@ﬁ’?‘f ﬁ—%‘??{ 1Y
iEJE'JB“*[’?E?E?FH?E% JF TARIED > #1677 ﬂ“*‘\%‘gi ﬁﬁm‘aﬁ% El’jﬁalw
Q[E??“FfﬁJﬁﬁjﬁﬁ TS %ﬁ%??{ FI T IR P e a2 = el 1 0 Y
2o I ar o o EEISJ%%?{%E%Q%Z—?T}?%? (IR 2 N) B e R ?TEJEEJ'
WERRH AT AT SR TR # 5 T - PR A
TR ?[%F DR AT T2 Do FPARER A R AR
o TSR - TR PRSI § )
filio3 - @ A PO PRARA B - [0 IS ] RIEVBR R #Jﬁ%??{
Ol P A A IR R RTETR PORER R I T
v P, rﬁﬁ‘?ﬁ'flju R TSRS DR R ORT rRERVRER

MR- o S S5 T ST 20 TS BRI P R = PR i

@ﬁ%@ﬁ@ﬁmﬁﬁﬁﬁ$ﬁﬁﬁ%wEﬁﬁﬁ“ﬂ“r@?W%JEA‘l
Rp o TR AR 5’?@' %Eﬂﬁfﬁ?ﬁ'wﬂﬁl °
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FE PREEEEREE

7+ Ay Fzﬁ‘%‘mﬁ%ﬁ“ »#£1| Macedo-Rouet( 2003)~Harms( 1991)~ Wickens,
(1992)35 | Fi [P » 1) W A EI e (cognitive load) -~ fit ~ 2 Bt ¥
B L @%, I & i VR (M O 359 g
B

FPRD B USRI D H N (IR PR R
i%f:f ) :El yﬁﬁiﬁ”fﬂ @TIH:‘ }73/ f‘?[:ﬁ(/fgbiﬂljﬁ”—ﬁ IE[I&E EI&[E'L_
WARS G- APV RS (B FOPERIORES -

%~ PR
R AR R O

= R R R A IR0 B SRR L Iﬁl%ﬁ%i%? -
£1?

=~ DR BRI SR R SR AL [ G E
£1?

B R SR R SR R SRR £ 7

P~ BEIZE N p S [ URERE S YL Jl ””F‘Jf’ SR F[n AN I’i‘?ﬁﬁ%'ii_?‘[
ﬂ%ﬁ{k:’ ?

oo B k;fk[Fln EL §“;:[lg¥§*F[[ﬂ=lJﬁ BREEHE k;fﬁlﬂn EF[JFﬁF&’I"}yIEJ
B R Fi 2

BRSNS AR~ SR R R RO BT ALY
PP [ T [ O 2
PR

P N TS FIHIRE  REEI AT IR 22 - SR S s
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3221 ¥ VPR

“RIE! FEBFIR

H1 BHER * BRIFOEF P R R E [T

H1-1 pEIE * BHRIpVR I?,?* EL0 T IFl > B RARYH I T -

HI-1-1 U2 " BRI UE) 2 A poR R L (?WH") [ R iﬁ'ﬁ*g*F'WKﬁ

HI-1-2 &R~ BERpVRLT ?*F'?*.Eﬂ‘/é%ﬁﬁi EPRE VR (V‘Yt ) HE
EYR RN AR guﬂ* Elj‘ﬁ‘ﬁ Bl

HI-1-3 [~ BERPORF AL ?{,Fﬂ%ﬁﬁ% AR (AT R H
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