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Exploring the Effect of Visual Cues on Learners’ Learning Outcome and Cognitive Process in
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Abstract: This study used eye-tracking technology to realize if visual cues affected learners’ learning outcome and
information processing when learning Earth Science in a multimedia environment. Fourteen non-science major college
and graduate students participated in this study. The participants were given a pretest and then viewed the multimedia
instructional materials followed by a paper-and-pencil posttest. Learners’ eye movements were recorded to attain the
purposes of this study. The results showed that students performed better on the posttest than on the pretest. Within each
of the multimedia instructional slides, the number of fixations on text area is greater than that on the graphic area. The
study found that adding visual cues did not promote greater fixations and mean fixation duration on text and graphic
areas of the materials. In the visual cued group, the number of fixation on image area was found to be greater than text
area while mean fixation duration on image area was less than text area. Although the differences were marginal, it may
be that visual cues promoted visual search efficiency. Further studies may still be needed to investigate insight into the
effectiveness of visual guidance techniques on multimedia learning.

Keywords: multimedia learning, visual cue, eye-tracking

H
o
w

—i
g

TpMayer (2001) 1% SRR 8 ¥ 103 - SRR RH P F A 2 FH B Gens e
> F 8 FERFACEFBEALEBLERLE S B wwaﬁ@u~@ﬁ\%
Ebldode F 2 B R o Mayersnh A S i L Eu g i (BT CARFEE) %
TR AIL BV FRACTLE > A D R R § Ok B
4 PN i%f‘a‘}%aie‘.m B A B IR AR e &
Hegarty ~ Carpenter£2 Just (1991) ripds ik kiF fﬁ”
FVHEARAFREBEIRABMY - Hr> 35
B FenwBEAE Y S L AR -

=2
<

5
3

G

[ N s B A -
I G 4

AoEROE
g%@ﬂw%'

924



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W.,, Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

5O BARCH R e B RAGS CPRBREI R B FRAOLL S
B33 FLH AR B T Y ¥ &5 kR o ¥ (de Koning et al., 2007, 2009,
2010a) » FERE FRE YV F AL A RAGER PP 3L 0 REY FARFELIEL G
SEELMEL o AfpE -ﬁ-%“'ﬂ‘*?i#?ﬁl? kdompF TR E m?w»%‘ﬁ”d‘”{”ﬁ”g}u (# 4n
FEEpE 0 2012) oS FEH Y HRGA A 0 REFORLIES O RFEV HHF 2
ﬂ’%ﬁﬁﬁ%¢%§?#K%Hﬂwi%wﬁﬁiﬁmﬁw’m@ Eﬁ%mwvﬁéﬁ
VHERAPAL T e 258 Y Hehia 4 > PEFE- HHFH -

PR f PR A dp B R B R KR %ﬁ—wﬁ%é% FAFLET B GEARL % D] Aosf AR EE ~ v AR B s 4R
WPEREeET R FLFTHUBERG T AT ARED D o § 5 Rb 3 HEAR L

Er YA TEE B A L TR AFTEY BB R EEY F LR PR D
PHMEY Y b T 0 R E Y F R IR AR

AW ik B0 B2 *}Sﬁfﬁa?mgﬁ,—galéﬁ.«&k@;b;gﬂpégsa.}14 sk B X 12

1{??2%5\333 Ay FHERB LT RE F o ijlghg‘qj\iwsﬁi,}ﬁm
P& # & 0 B Y %ﬁd PR ﬁ?’ﬁ‘)ﬂ‘m &4 ?’J'J'/\%ﬁa%&]%—%:ui % gﬁ#—%ﬁ%? ‘?\'*3:‘:’5”%—?3_* ,

E‘Eiiﬂ? SRS R O
2. By i

AP SR FEA T NE A FAEPERRT I G2y 4
?%%&ﬁﬂ‘°%¢?igi@ﬁ4m$£WWW’#§§i%§2ﬂkﬁﬁ*’ﬂ%ﬂﬁ
HEA G idim ~ DT a2 L2 Enmine o fH Y e 3wl S s A 13
AR RN 3T @R PR B R B R H AR SR B
Ehnd e o BPFREINEFER S RECEEAEI KM o ARF BT
P R R B R R Y TR L RGURERE T BRRGURER > JH B REF
8B e 27 NANOVAE 4F & ficle THF § S0 (74 47 0 AR T i 2 T 208 5340
PR R A BOAp Rtk MR T AT o

3. BRHHE

*F ﬂ*fﬁﬁﬂx%ﬁx; 14 4 - 2P 5 1 imamd TRl msc Fh§ 2efh & 5 13 4 o f4f
LSt S B e /fufb—aﬁt(z 1099 p=.272) ~ T 3540 P F (Z=-.105,
p__917) il e g Ll Fas 3 % A48 (Z=-1.099, p=272) ~ T 1oL
B (Z=-105,p=.917) ~ ¥51 %2 & %51 % H B B ¥ % QL EAR= B (Z=-1.852, p=.064)
T OGALPE R (Z=-255,p=799) 358 M F L § - 2 73KV FlF > I K e g Esl
I ABHMEFEFIRED BRM? > AR B EEY TR HEFLR o
ﬂ*%ﬁ%ﬂ#ﬁ@ﬂ$*@%$*w&(al),kﬁ’mﬁﬂﬁﬁﬂmv T GRAR
=X % &{ZKFE?F'&&”{F‘—:‘?FS B 5 ?F(Z\' 2~ % 3) - %-5‘?{’1#" v F R B EEALT BE AL
s HEFVRYR(E 4S5 AFETHRGY - BT TR ﬂ'\%‘?”i#"\%pg?{*imc 749‘,
,Tﬁu;; e F A pkend B R i 7 ‘?;.Sfr@ﬂ“’ e 2 F iR I%dﬁwﬂ ’
sEAFTBRAE ) Tt A RBIYF ARREIE B3RO éi#ﬁa:’iﬁi%&i#ﬁafﬁﬁg
%%%”@1p’mPiA%%%ﬁ”iW#U?ialiﬁ#W BL 0 B P WA H
¥ RfRs Fendmn g o e L5 A7 - 1k (Hegarty, Carpenter & Just, 1991) -
Vi FlEZ R Y m@ipg?fﬁﬂ;/\ B OoAHTERavEiiie Bt o kT e F R F
WA F o w AR EHEY FOR Y ZERFLET <o 'E‘E‘L*\bvé‘ﬂm@i’fﬁa%
Atk (LR1I-F2) - ?}3“‘5_%?%? FHRBFE MR AYFERT Y AR K

925



Wau, Y.-T., Chang, M., Li, B., Chan, T.-W,, Kong, S. C., Lin, H.-C.-K,, Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H.,, Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

2T B8 Mayer 5SS R A - Ko A FEFPALMEEF 3 L1
-rxgasjz,t}\—k%i‘,nﬂ I—myﬂ}f{*ﬁ" %0

- ll~§~ 22 %

Bl 257 %% s 5ot 2 FUREA T % B

TR AE R R KR S R B AR M R e (8T
¥oi=6.50 ; % s i fr=4550) B & il K H (8T 0%=317; % 5B 40=950) 5 3 &
éﬂﬁ&ﬁié%f,m¢ﬁﬁﬂﬁﬁﬁﬁﬂﬁﬁ@1%mlﬁﬁm%@ﬂ’ﬁ%ﬂ%ﬁ%

TR (% 5T 308=6.00 ; % 5 %.10=30.00) BB #5lxH (% 5T 358500 ;
B 4% 40=25.00) ’1‘374-\!"5 E;}_ﬂﬁ%;%ﬁ'-ﬁ‘ T WL p%%;l—ré‘?,,—‘gﬁ_%gggléﬁa
Bk LR A AP ERY A3 R a MY ARRENRDSG AL S AL E R
-*L@%ﬁﬁﬁﬁﬁi B REFAMAG TN NRF T B AR ERFIE
m@ P BEARGRAR ST B RE DR Y > R L A RAAREE Y BT TR RS A
Bas oot S BPB A &n L BRI P EFAE T BHFIEoR T
PRRPE R AR G REES I R P RE c ZRAARF LT NEF LFE DF S e G
fﬂ%wﬂﬁiégﬁﬁﬂﬁ*maﬁﬂﬂmmfﬁﬁ%ﬁiéi%;’wﬁwﬁpxaz

PR AR o
AR R R BT BB RS S YRR e R AT L A

BEFT O RERF L EFE- BT IR A Ry BFEE - RS Rk A BT
A% FPERBEVN FOMAS LR K LA AL E Rk b S S Y Y ke
FTREE JLE-HTEr TR TP ARSI RSN S RE

926



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W.,, Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

R RY R -
% 18y 22z

M SD F P
B 53.08 25.62 25.43 .000*
fs ipl 81.54 14.63

22mEs HHY THE Y ARRS K

% B T polk % m e Z P
~ F 6.00 66.00 -2.936 .003*
@ 5 .00 .00
% 3EEN KM FHEEB T TIHEAMRFET
ESCWIE D) g ESN N Z P
% F 7.45 82.00 -2.551 .011*
Bl 5 4.50 9.00
F A5 i 2 FER T DR K
% 5 T tof % e Z P
% F 6.50 78.00 -3.062 .002*
Bl .00 .00
258> T B TIHEARAFR
% 5 T palk % o e Z P
~ F 6.33 57.00 -2.134 .033*
Bl 5 4.50 9.00
34 e

RS el i (2012)c B Al fr B A PSR A RF AR LT R BF P OBl ke
v Ee@EA > 54(3) 385-402 -

de Koning, B. B., Tabbers, H. K., Rikers, R. M. J. P., & Paas, F. (2010). Attention guidance in
learning from a complex animation: Seeing is understanding? Learning and Instruction, 20(2),
111-122. doi: 10.1016/j.learninstruc.2009.02.010

Hegarty, M., Carpenter, P. A., & Just, M. A. (1991). Diagrams in the comprehension of scientific
texts. In R. Barr, M. L. Kamil, P. B. Mosenthal & P. D. Pearson (Eds.), Handbook of Reading
Research: Volume Il (pp.641-668). New York: Longman.

Mayer, R. E. (2009). Multimedia Learning (2nd ed). New York: Cambridge University Press.

927



