#%Am¢m P BEd L
HEY =8k f 2 B

-V RS 2 iR RE R B

The Impacts on Learning Achievement and Cognitive Load of
Displaying Methods of Auxiliary‘Information Applied to Mobile Devices

- Using 8th Grade’s “Oxidation-Reduction” as an Example.

Frd imikk

By My EEL



WEFTAER? Y a7t b
HEY » i f 2§
UE-F BB RS B

The Impacts on Learning Achievement and Cognitive Load of
Displaying Methods of Auxiliary Information Applied to Mobile Devices
- Using 8th Grade’s “Oxidation-Reduction” as an Example.

FoypoA imil Student : Chun-Cheng Chen

hid
hryE mEE BL Advisor : Dr. Deng-Jyi Chen

B2 R AR
Sl SIS ST S

ot

A Thesis
Submitted to Degree Program of E-Learning
Collage of Science
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master
In
Degree Program of E-Learning
June 2009
Hsinchu, Taiwan, Republic of China

PoE N R4 N E R



e
s

d 0 FR R OF ] o RERT R, B FI Y F R Y A 40
FEOREE G a H R Vit BB P 2R 2 FEHREY HF R

SR Y SR S F e B AR JI B B ehaeh s S
TEFA T OWRTAHEY FRE R - BELhE o8 v RRA 2

3
g

ﬁpi%&ﬁﬁﬁﬁ?; BiFP L2 S MR SRR SHNEY F gy
PE AP HEYEFRRF 2 TR L AR TR 4B
FLa B4 X 112 4 > ForH Mo pRed 5Tt RAF R HE~ > 2577
MepAR i RR Y fe E S R Bl RS N R AR S AT RS
et o #1112 BRY - EBHF A RE RS e S o e FE A7 kAN ik
Hie 78y > ¥ F 4 Y 22 il iF o
YR R A A T en R R AT
DaFHEfLr 2 ROR2 AREAFTE L DF Y A FFPLE 2 TH
—2 =2 MR DEY SRt T —2 — R TR DF Y o
@EFEfet A RARY Y > AEHNEL DY A BFHLE 2Rl
A BTGB Y A EIF 2 L PF Y Ao
@EFFFEL - F RDRlY RS AL PE Y S EFHLE > PRl
B DI OF Y X BT R IRDE Y ko



(@Efﬁﬂii’ﬁkﬁﬁé* R E L Y Sy BEEFOLRE Y TH
—% —= MR gLl Y T —2 — R MILER AL oo
(5) & ﬁﬁﬁgi’Zkﬁﬁéﬁﬁ*§%*§4m§“*‘?%%ﬁiﬂ’fﬁé
BRI EEACE ORI B L ainAvf e
(G)f%érﬁ‘-;'ij P AR B NI AENE A DF Y Ay EEFaLE 0 ER
L i s o 1ol A R Rl Rl = L s  E 1ol =
ﬂin?%%%?%ﬂFﬁfﬁjiﬁy?ﬂﬁim%ﬁ,ur@%éing
FNILEE i Bl el Bl Ao 3 N Ecid o IS Nk A IR N
FofEE: NN EE B A S EREE NG ARG

AP TSR FRETLFELE S HMEHR Y K2 RiEORT R
3 B 8§52 60 5 S FCH P » AR SRR S e S AR DR 2
R T T R ey L

MAEF S HHME R RS TR R B Y S AR PR



Student: Chun-Cheng Chen Advisor: Dr. Deng-Jyi Chen

Degree Program of E-Learning
College of Science

National Chiao Tung University

Abstract

Due to the smaller screen of mobile device, the displayed information contents are less
than it would have. Therefore, the learning impact to the learner tends to be various and
restrictive. Nonetheless, the auxiliary information can adequately provide some pertinent
information for learning like diagrams and text, etc, to assist in the learning process. Learners
can establish systematic knowledge background through provided relevant auxiliary
information. Thus, for the smaller.screen, assistanee provided by auxiliary information does
play an important role. In addition, its displayed sequence and the method would create more
important impacts to the learner.

The purpose of this research intends.to explore the scenarios, when auxiliary
information is applied to mobile devices, what are the impacts to learning achievement and
cognitive load for the learners, and-these impacts were caused by two displaying methods via
medias like pictures and texts:” ! This research adopted methodology of Quasi-Experimental
Designs, and the subjects of experimentation contain 112 students from four classes of junior
high school in Taipei County. The experimenting teaching materials selected were the eighth
grade “oxidation-reduction” unit from Natural Science and Life Technology.

This research would design the courses into seven different types by observing the
appearing method and the appearing sequence of photos, pictures and texts. 112 students of
eighth grades were divided into seven teams based on pre-test scores. And each team of the
students was taught with different types of teaching materials in addition to assessment of the
student’s learning achievement as well as cognitive load.

Based on the experimentation data analysis, the findings for this research are as follows :
(1) In the area of mobile device, different appearing sequences for picture vs. text had
significant differences as opposed to student’s learning achievement; in addition, the learning
achievement in appearing sequence with “picture-text-text” was superior to that of

“text-text-picture”.



(2) In mobile devices, different disposition for picture vs. text exhibited significant difference
for student’s learning achievement. In addition, the learning achievement observed from
separately posting arrangement for the picture and text was superior to that from integrated
posting arrangement.

(3) In mobile devices, the different appearing patterns in picture and text exhibited significant
differences in learning achievement. In addition, the picture and text appearing sequence rated
in learning achievement was superior to that of simultaneous appearance with picture and
text.

(4) In mobile devices, the different appearing sequence of picture and text exhibited
significant difference in the student’s cognitive load. In addition, the cognitive load for
appearing sequence like “picture-text-text” was inferior to that of “text-text-picture”
sequence.

(5) In mobile devices, different picture-text disposition exhibited significant difference for
student’s cognitive load; in addition; the cognitive load for separately posted picture-text
arrangement was inferior to that.from integrated posting of picture-text arrangement.

(6) In mobile devices, different appearing pattern for picture-text exhibited significant
difference for student’s cognitive load. In addition; the cognitive load for picture-text
appearing sequence was inferior to that of'simultaneous appearance of picture-text.

From the experimental result, it can be learned that :+ The displaying format of auxiliary

information on the mobile device.would be rated . best if presented in the sequence of
“diagram-text-text”. And diagram-text disposition"would be rated best if the diagram and text
are separately arranged. The presentation approach would be rated best if sequentially
presented. The matching group for disposition and the presentation approach would be rated
best if the separate arrangements for diagram and text can match with the sequential
presentation.

Findings of this research can be used to provide as references for the designing and
editing of multimedia assisted instruction in mobile devices application. Additionally, it can
provide some of multimedia teaching material editing principles, which can assist the designer
in editing multimedia materials of mobile devices, especially when facing the challenges from

picture-text appearing sequence, disposition as well as the appearance pattern.

Keywords: Multimedia Assisted Instruction, auxiliary information, cognitive load, Learning

achievement, Mobile Devices
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#ig i7 p # i+ (Schema Automation ) RASCEGE E £ 542 - Swelleriz 45 ¢ ut o 3 A& &
BRK O BT AR Y AT ¢ MR e o= B AR hE F oo A B[ AuAf g
hRRArh g 2 g osrgnA g e o ()P mesiar ) i (lintrinsic cognitive load) AL
tH A L e ek S B RO A RgnAr L LE 2 DY KRR R (2)
*h fitar i de (Extraneous cognitive load) M&sdp 3t en® 3= V& L F ¢ F 4t
1 iEelRer A A g AR AR AT Y B KE R Bk R &
BRI (3)F prikAvf e (Germane cognitive load) @ &g fRd R F H P ko
SIE A B A FY PR A A e aiB AT o oA R A A | e i
BEREREY FRECHL A BV ARG a 2 TG AP AR
Bob hinde f m e Ao AR Y F oni | enit 4 IR 1 R e f R
»E Y pE S A G et B g Y 2 (Sweller, J., Van Merrienboer, J. J. G.., & Paas, F,
1998 )

FFOEERFAREDEHER PN AT UERAARTE o 2. §
DY K B B e F A L sk s B 2 24 A4 (Brunken, R, Plass, J. L., &
Leutner, D., 1999) > d **% hd i & #cif 2 & IR 58k F Meheb fiae 0 e AR
FRM R SR R f dr 0 R B F Y F PR Y sk o Flet Sweller® 4 ki

P2 e oow H O BRI Farei (Sweller, J., Van Merrienboer, J. J. G.., & Paas,



SoffF Mo G 5 AL S BIER 0 B2 5= B ook (Kirschner, P.A, 2002 ; # 3
B 2000) c AFTE TR 2 RAEY EASCL R R FRARM o A At A

FAR A RS P o

C\’

“r3) A HTL R 4 el (split-attention effect) 2458 ¥ 5 & 5 £ L P @ FRiE
B AL N ETEY Sk PR EALBSARFRF R R R F A RER

SRR B N A A SN RS
|1}§fﬁ§éf}d 7{1(’%]2":_ &ﬂj&}iﬁj&}&%@ﬁim%iﬁ?@qigwk , g?—%"g?

P A RBERTR ﬁ;l&@:»;%;:;i;_,@}g]q;,}%gg A 4=
1R

y

LRI E AR
3

CAe@I3 o RIERACE S R E - A Y F R R AR e
£
v —

A

Fo TR R et MGLATE g o

In the above Figure, find a value for Angle DBE.

Solution

Angle ABC = 180°— Angle BAC (Intemnal angles of a triangle sum to 180%)
=180°-53°-45°
=80°

Angle DBE = Angle ABC (Vertically opposite angle are equal)
=80°

F‘%‘]Z imluL—q‘Pﬁlﬁ'J_Eﬁd’qE\/T&’Jé\%/{o
[k ¢ Sweller, et al. (1998) ]

[ @
| 180°-55°.45°
D g =B

B3 &MLk TR ERAILA Adce
[F4 %k : Sweller, et al. (1998) ]
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Swellerdp > BEAR ML F 2 E 20 @) A3l f fr 0 & A RF K3 il

2o T EEY 'ﬂz;,\s‘r‘-"mﬂb 4R e A g ofm (Sweller, J., 2003) 5 F]t gL
AT ek MR PSR FREY ERE Y N R o) ARl o MR K

MR E R EIRPFATA A % G| 7 2

3
F
FREELF SERM PRSI AP Al mo&2d 24 7 kg ¥ ok

&
N\
Br ]
Eal
%1
Uu
M
‘h
¢<.4
DO
o
o
oo
NS
j
m*m
o
,\cm
|\
‘a:
5
— 4
==
T
i
\_.
W
m
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A
~h
Y
ey
=
4
ol
3

Swellerzu s s f mér#RRenS X o ¥ e 717 a B & 5 (Sweller, J, Van

Merrienboer, J. J. G.., & Paas; F., 1998)

1. =@ ¢ j= (mental load) @ & EBRNHEMEIG) Fo 42823 0H - KX
E

2. wH¥ 4 (mental effort ) farApsgres Lapsl 5 7R3 FF foorid I ehig
*ﬁ?%oﬁwﬁ?*ﬁ@i’?ﬁpmuﬂﬁﬁﬁgﬁﬁmmm%gﬁo
Wierwiller - Eggemeier WA FhSHY jmnfirs > 2/ N =i & P& > 2
( Wierwille, W. W., & Eggemeier, F. T., 1993 ) > 4 & & i g p| £ ¢ (subjective
techniques) ~ 2 1@ £ ;= (physiological techniques)friz i »xip] & 2 (task- and
performance-based techniques) o 4™ & B[P iz = AR E > 2 ¢
Lo ABPIE 2 P ARPIE 2 BT F it whEE P g # P &
PR RER DAY e R A S L R L T e R %
BIECSHY A o JI* ABE AT UAS PR RIESHE o T AR S
F cARPIESZORRIVERFERLFEFER > R FHE > BRI TE

EFIBFALER G AR o



L
I
W
(w,
%

SR S ]

3. EIXFATRIE ﬁdpﬁmgﬁlﬁﬂﬁ25§”$&& By Hangy 4m

’fﬁa‘ﬁmz\lﬁﬁ £ o RlE TR N df
PE O GRHE FRIREOT R L TR

HEFR L BRI FRLGWIEF BRI A AL EF 22 FFnfEP e
AR FEmETIB A LRa G Ak om 2 0p|R > 28R 7

TR HEFE L BRI RS AT o pth o AR
BATZEROBFREIILAAERG > d LREREZ2FTF L EDREF
EoRGITEEA U ARPIES 2T ZRECHL FLT 732 (CRME 2000

£ 2001) -

2.3 % ﬁ%ﬁ?§'3ﬂ£

Paiviotts A 37 nf H = faeefaaitar > st wdp i A8 3 23l 2 @
YU B R A e B kR TR RN B E BT R 0 B3R G FE Y AL Bk

{5_?;1%%/”\%“%@/@7?%51?%%/3 ”%‘Qb'%ii’:—ggx—ﬁﬁ:gé,k£ivf§-_ ;3‘?:?_.75

—nu\

AZFAG ARG T hRAY @ R ARREY

b

¢

N

—N

El
ns

=1

EHRATE TR S g B LS A D RS A F o RE Y oa Bk
SLR] E AT ARAT T e A B it (- s ks B s ¢ (Paivio, A,
1990 ; Sadoski, M., & Paivio, A.,2001) > & 7 258 ¥ iﬁ B Y e 0 BIFAR T2 F
ok TR GRS 2 TRREE ) B a2 R A 2 (hh o 2000) -
Najjar (1996) f1* B £ %ML & (FR - pFs T 5 MR G 20 8 Y
Y s e Fwp R ER T2 T A 8 (Najjar, L. J., 1996)
L - RHSENE ] BFERBDTR 2TV skt o B iR 82 35
3m%ﬁg¢y%§?ﬁw§y$ﬁo
2 WA A LR G MG A G B S e F AR R BP0 F R oo
4?%%ﬁ%&’éﬁﬁﬁéﬁﬁﬁﬁéﬁﬁﬁﬁgﬂ@°
Mayer % 4 r11 feielf 2 3uiv i i gk SRR Y p MR 0 S
WA KM R R > 2 TR > A 2R RA (Moreno, R., & Mayer, R. E., 2000) :
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7 4-%8 K Pl (Multimedia Principle) @ & ¥ % EEEY R %%’E‘ R R s

ARV R B B Y 2 5 Gl e F A B RS B
EFNREY ¢RI 2 F - FHRMHFY S50

7 417 & 7(Spatial Contiguity Principle) © £ % & & £ ¥ ] 3 5 4p M 5 nBl 2 5 o1
éiam&kﬂ%%a%’@%ﬁiWéiw&ﬁﬁ%Q%*ﬁﬁW&ﬁé%’Jﬁ%
AW Ap M Y F A ¥ LR o do WAL ERY TR EG o FY 57 F

BRI HRBI o> F M s TR Y AR TR & S
ATEOPEL > 2 TR AnRATE Jee K o Ao Bl4L § iR ehY 3 AT M OR §
VEF AL L E 2 RTOME o e BID ek R TR M B G B Y F R

SHEDE T KRB e F R IR o

2

3

Z
4

Cool moist air moves aver a warmer
surface and becomes heated.

W,
a
"

Bl 4 0% F RITAPM 55 B
[ 4L %R : Moreno ~ Mayer - 2000]

+
s

Cool moist airmoves over a warmer
surface and becomes heated.

Bl 5 < F i M5 chm] i
[ 4 %/& : Moreno ~ Mayer - 2000]
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3. 4 £ B (Segmentation Principle) @ #-5 ¥ N 7 A B[S BB BB B F BTG
CEAL AP TR EIERIULE CFY LR EETER DT R
FRRpE GV IRERERT - B AR (Mayer, R. E., & Moreno, R., 2003) -

IR RS VRS -5t A W g ks
|2 H #7ig & enB2 85 Kelvin Kam Wing Chu
(2001) 547 % lgﬁ'ﬁ?]f\ DT BB F R T Gty 5 4 (Chu, KL KW, 2001) :
1. BEREIN
(DEZEEFEGTERZPNF PR 22 @FLF G 7 P A -
(D BELRY P FE IR TR ARz g 2ehl * 2/ o
(DR~ F-aFs 3P 7 afF FLRFVFRA~E
oA A BN RS E AN F A S
(DF R LHEFR) 2B LRG3 e
2. %5 16

(”@%ﬁﬁiif“%*?ﬂﬁz’??ﬁ“ﬁﬁ”?%gﬁ@w@mmﬁﬁvi
TR ENAER T REI R A Y o
(B#F i g * 5 £ 55 A o 5 phenrt Gy o

fw & fodp B eRE A e

B

v

=K

(3) FAF WA cnl & 3 ¥ 85 F 3 MR i dp T e
(DRG2 p e z25 FLRY e 3 o 3 F 1 RIPFRE - ~ 398 s 23R

PAERORE P AR FARF S - L -
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