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A Study on Instructional Design by Trigger-based Animation
in the Graphs of Linear Equations in Two Variables

Student : Jung-Chung Hung Advisor : Dr. Ming-Jang Chen

Dr. Yuan Yuan

Degree Program of E-Learning
National Chiao Tung University

Abstract

How to use modern information science and technology to help students’
learning in the classroom has been the education experts’ goal. Instead of using
the traditional blackboard and chalk method to,present subject content in the
classroom, "Instructional Design by Trigger-based Animation" methodology
stimulates students’ attention and guides them-inte I€arning much more
effectively; The method is to control the presentation dynamically with a
succession of information about an-object,0r many objects can control the
presentation of a single concept. Subject 'content-can be presented optionally
randomly or in advance, so that the teacher can interact with the whole class on
an equal level.

To continue the design principle of the teaching material that scholars had
put forward, this study takes “the graphs of linear equation with two variables”
in Seventh Grade Mathematics teaching material as the example, to compare the
methodology of trigger-based animation with the traditional methodology to
investigate whether there is better learning achievement and a lower cognitive
load.

This study uses a quasi-experimental design. The teaching experiment will
be conducted with two classes of Seventh graders. The results obtained from the
experiments show that the "Instructional Design by Trigger-based Animation"
methodology can help the students who are poor achievers do better on not only
learning achievement but reducing the cognitive load.

Keyword: multimedia learning, trigger-based animation, cognition load,

learning achievement
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2-1.2 ¥ Fr iz

Sed D g8 B it 7 AR FAGER T KR G E S
W AR FlMlrdeex i B4 a g 4 Z2EY £ & h o William James &
1890& e A A A Z I H L o WP P A8 5> A3F 5
FIIRpplhRampitd » f- @@ gz ’if?‘k » FEH - o T
~ 5 E_E ¥ (focalization) - Es = (concentration ) » v &, # ( consciousness ) ° »
( Eysenck & Keane 2000/2003) o 32§ R Zimbardodp ! AR A o 2 -
A EH RZ NG aOR ?@aj P - W eI FERAHEHNIEA G TR
ﬁﬂkmﬁ%’éﬁﬁwpfﬁm(%ﬁ%’zwﬁo

2,

b

1. i h B %
BREELHR D FZEFFIRAON AL TE (FF) &8r- BRREYE
T AREHOEEFEFE AL ISR RS I L B
Alag ko BRBEREFE-HEREPAL RGN
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B I R B FAR L RS
RAZPPERW P RGP E TR P R LG LR
I RFERF KT -G L &KDAIT -

3L ER TR

S ERT NS PR L SR ERG ERED G D (TR

FEIR) A e P A a R Rk 0 TS J@‘J/;r—;'”%?éaa“
R Rt LR A AR e

%ii?‘%ﬁj“flﬂJr{& Eﬂ?m$,F§< Foh- B HE N L Pl B
7 T‘um%ﬁﬂﬁfiﬁ?a (visual search) ° & 2 2254 G § & B 2 345 4o
Treisman & Gormican ( 1988) *f# ! —m%"’éﬁ:ﬁﬁ £ # (the feature integration
theory) o 1 & & = BIFER > it 4c™

- PR FHRE R
ﬁi’ﬁff“%ﬁﬁﬂﬁﬂ%%Wﬁ%%%°ﬁ%%&—ﬁiﬁ&\g
Foitehbe 1A 2P FRE? PAR M HEENS RS L E - B
M%%iﬁ%ww%ﬁ%’u?ulmb_%Pﬂﬁﬁ—%ﬁ—%¥aﬁ
M o Treisman Bz ART S IEE D fe ke Bl S b e S Fueé
FEFE S A h s F A AR e e s oo
BB~ AR LB R
AR FEE Y o kAl e Bl B4 k> 2 R - b
Wend jfice PREFZEEPEIR B BB R a1 IT

FARANALLL I REEFHRT AL EHT AR KFR L hi
Ehlgrdeie TR e o mE Mo Pl sh 2 TR P, o TR {5, -
%ﬁrﬁww%Jiﬁ*?mﬁm#W’m RT R, RIS AR B L ek
Bl d BHEI AR NBERT ﬁ%’&gpm%éim§@$’w%
"ﬁ{é‘« poAadanE 2o VARG ELE 7 AT RI T Y i L K gk )
AL o — i@ 3 o G ,I‘JT}B%IE?{?W%:’ S IR 4T

?Z#ﬂﬁ%@¢¢ﬂ4?mﬁ

1 AP BRHN G AP f o ¢ £
fglzof}l]-&r'a}%g‘é' I s X ek BF AR B 5 ;@,[&_ﬂ.mg&l

@
2 EHPE LA MRy AR EF s B LG ERBD
ApEFr e ast &¢ﬁi,1@m@ﬁ@Wm_i4Mﬂ$#o
Kemp & Smellie (1994) 45 Iid g7 it 3 5 Bk PFEg L B
%ﬁﬁée%é‘fwﬂﬁrlfﬁf@omwﬁ%m#;lﬁﬂm SR e S
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PER M= EECIRCEE = TP R

3. EF M AR ARERR DA ek F L R i e
e < P ek R oL 5 K 2 ¥ (Eysenck & Keane» 2003 ) e
R OEF R XS A R R R AL g Rk
AR E BB (R 2 2004) o

4. 5;5_‘0?%’%_3 ;{q;lugéi;}ﬁ SIS 1: A - Z—EE%%’;T_"% _‘;f:—‘s?{'fs,é}_i‘fra
B EAINA A X R R R BIA G o dy R A ;
BERE o F]Q R G A b R E D A s g o B2
d E R o7 %, (Koffka > 2000) -

5. BB L BB v T NGRERELR DY R
A R o A bR iR BRI (FRE 0 2004) o =
CHEEERDIAPHNRTO ph @ Fodrg s ¥ ¥ L

e 1Y ”ﬁ WAL e .?7‘; 0

V2l

3 =%

w12 B g Zimbardo f¢ Gerrig (1997) i p)iéﬁ homZ »’ﬁ"%‘j
(perception) vk F L f2 ¢t R B ¢ NP WIcFE 2 D FMEAE - TR
FASGETY TR ES BRI BIRE o 4 B AT

1. g % (sensation)

AR F R B #wwggﬁﬁﬂw’ﬁﬁﬁﬁé;ﬁ&ﬁﬂf
gk e B B (dock SR )RR B A B X BT R g
S i i i Lis i AU S R ¢ TR S g B
fegdE > UAREIZH O RETwEEARAEIR - HFEf-RRLE > Ra 7§
ﬁﬁ*‘%%%**%%%%oﬂ“%%’+WA?@%MKyW@E@
R @ ,mnam%];\é;}g,gx M iz BFHE & e 4 o
2. R & “‘ & ( perceptual organlzatlon)

ET%F&’*%# REEHESH - Fene g 242 5
i s M B R A (4o d ~ﬁﬂﬁsw§)¢b(%gﬁ@$
FEBT R oA o T ko p B R B LA X

=
BE

BESEHE BT T -ﬁq'@frm%@% FOALILE AR o L f
iR ﬁ*ﬂwm" WAl S AR s B s BEM e et o R
1A P A s a‘z—’iiﬂ REDRFERZEZ LT R P g
3. e EIER (1dent1f1cat10n/recogmtlon)

i LR P A R € fre R AT RO R UPELIRE
Tt RADFM T AR RAALTE L 2o d TR HFA RGP A2
e PHEER IR AR - TR ELA? ) o BEY EL FER
R — TP FPA#R? ) c A T REAfoMREFF LR L2 ol
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1. Helmholtz & %12 3%
Helmholtz 5 2 " 5% | v E ¥ chE B > A kR F 974 B3 B
v SESTLE EEL PR TR 2L S
%mﬁﬁawimmiﬁﬁﬁﬁﬁﬁ\ﬂi‘%%‘ﬁﬁﬁ%%‘ﬁmﬂ
BE o @bk AP 0 Lo B FE i

2. Gibson # & 4L ¥

Gibson 45 ! 4SE pephehk 2§ - Mk e s] o LB Rk S
%\77\51%%"‘ R PR L R BRSNS E G R AP A
A S ’fr"%?ﬁ W PR B B Rt B d ke S R E Y

LA AT g L sl ~ B P2 (EBysenck & Keane,2003) o F] gt 0 2

REBEI LR RO R R TAGTEIFABRELRTOERG @

2o L R
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b b =)
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ﬁ‘-“él DA r’v”!ﬁﬁé’Zimbardo v Gerrig (1997) 5 T F A E o e
MR AR RILFE L o Rk k2 B IR i
:h%.w;”%%’ Bu S i ghd e FRAY T HZFER F ABE Y
Erap Tmesl o, 2 o il 085 w70 -
ﬁ%‘éﬂ%ﬁﬁﬁzoéﬂWhﬁéﬂfmbﬂﬁ A RS LI 0F
* o Eysenck fr Keane (2003) ;2 % B4 BALEEF > RITE 7T o+

TP b AR 5 R DR r‘]'iljlﬁf_Lﬁmeé’: ERd A TEr g i
F‘F]'%fLEg’:TJf,:_Q'rf’r}ﬁ‘%io'rgl23—7/—%—*q:?;bpgl/ koo
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FEW ST} B 2 902 & DR 3R e RBT T AR B b o p RN T 1
W F AR N Rk o B ) A A SR T PRk
TR BfE S A B A T A EE M 0 A P IR PR e &
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2'2 \‘!o\.kfr ﬁ ,h?l’ ;ﬂ" \'—'éa

Mivae f j7 | (Cognitive Load ) /R p Y 80 % A f 1 B & L 51 B 25 5 >

T2 s A4 ARk G a‘ﬂw‘f“ 'F—‘;i’fiﬁ“ﬁ%*if:f'ﬁﬁﬁ‘33§‘v‘i’i§,€ﬁ°ﬁxff/.@:
*ABEPRE EBEESY L T ivf 7, (mental workload)
Tyt S dptRiTa Ear 1 ‘Fi\?ﬁﬁ TRty gERCEHED
i o2 0 1996) o

SEANLE . ST o P TLBE e 3T pE e e (
i ,J|’§3—*4J Sweller#-334v f f7 I3 (02 4 3l
i f2 ¥ Hki@@l'mcﬁﬁ‘“wjr WIS

o
ARG FIRES B RKERFA AL AR, 0 BB

% 3153 —:F‘f = J=08Y
WA AP s B A 1T FE% (MR 2003)e
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o e | r&ég\,ﬁaﬁ RAEH Y ha |rg$ko

. 8% v Uik s 5L LP 5k ()0 %¥ o
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50 A1 ivehe FHREY o

6. % ¥ H 4 > ML ENE RGN ERA AT RS

2-2.1 R FRHHIRTE ﬁé_mﬂ A K
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%R e M iiEfrd B L PR TR I IER o

Sweller, van Merriénboer, & Pass (1998) # 1w B v f 7 2 % 0
SR AR o A e T

\v

%
o
&

P Y BT X B AT SR 0 2 U



2

_\'

rTA ARl R E > E S E Y FE
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B AAOTHEE- B AP R HERAOEYE S - BT g2
AR OE Y FF A EE A R BB - BT
oo B AENE Y F R R AL RIRE Y R G R A
£ Ak PR S AR Y Ly
gﬂmﬁﬁgalﬁ%ﬁﬁlﬁfﬁ&i P i3 (X2 I ) KL
PERAALEHZE B AEAMAENEFTHRBE T E PP FED
o AT E Y BT R o

TAASRATEG L FREOTR(GRIEIBF)SELES LS
2}
2

Pl

4. o f Al e L ARE L TR Dp o B Y BE m oo
L LSRN pN |- R

(Glde2 do i v o % e BRI b koh g

N ERFL TR EF E R R ORALE DE R R BREE R
Lo B HEMEH PR EFE Y L AR

s % Sweller (2006) T 4% 1 Fem B2 EHeBip Ao L Al kit
L) ¢ ek 4

T IOR - E RS Av\i'lzr'“"

1.

AL RE R R
BoER e L R IE Nk BB AT R Rt R Lo 2 %
BEALARTERENST GRS o - B AFEBEF LD F D
2 H TG SO R R & - RS L TR A
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(R A ]
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LAE A RBATA LY B AR o w%mw P EFLR R LR E e
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,ﬁﬁﬁmawi@pkfm%ﬁﬁﬁﬁﬁﬁﬁ“i
L) B E W R @R e L (7 R
ﬁfk%ﬁniﬁﬁﬂbﬁ? i
s L AT A A TR

2-2.2 A f ek

1245 Sweller, et al. (1998)sh % & » M2usw§ j= , (Cognitive Load) &_
Bo BRI GCRENEY R AAEGE L DR fjfa{ﬁ i 22 fg ¢
f i# (Working Memory Load) - # fi&- Hdgd e FPR5 - B
SR ek o ¢ 40 TF % & % (Causal Factors) & T3#f & %

( Assessment Factors) ° 4B 2-5 #77 o

FlE & Z RN g
I
ER S ¥ > R
A ?\,} v v
R
2 4 A&
=y %0 %
ERIE X
o B v
> F Y F - .
i%? R A
) 4 v
gV FHE By = P

Bl 2-5:3+wf FiE & B ( Paas & van Merriénboer, 1994 )

B

He Flx 22 A gl mrakih #3720 TF 2 B8 2

1. 7% %% B 38 1+ (Task /Environment Characteristics ) @ &4 ix 73 %
o~ Zarir# g (Task Novelty) ~ 4 ki sLr R R 4 ~ v g~ &2 08

EANEA S
BE o
2. BV F e ( Subject Characteristics ) : bl4rznira 4 ~ 2naed] &
(Cognltlve Style) ~ L TR B2 KHE - A7 LT BINALS & FHFH
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3.

2-2.

I.

ARdra 4 hEFE > T2 B ¥ ‘*i‘um%’* BELrEALOLE
i/ RBEE Y F 3 % (Interactions) : bl4rif if 5 »x ~ &
T RN 7 Fne f i -

Q%KFMI‘??’ = %i{r‘r]““% ' ¥ g'lj'r——:%}é%‘i :

TR g (MentalLoad) Tl EARE RBR DX AT N A RD
KR h> A2 AFF

AT (Mental Effort) RO RERE R D P BF
o

% sz (Performance) @ % & F W= BFEEBFEIRDE B o

3 AT JFenfiag

v

AT m AR T A 5 Z 8 0 A e T

N Ainie foj7 (lintrinsie cognitive load )

Kp 2ok EY 20 L EAB DR S D F L AP
FIRLR B > 73 2 d R WP KRR - bldot HEY §F K> Z K
¢ & & (Eleviments) M Bl s M pF i 3 5 B2 0 7 ;;;571'3?
b A BT 0w A e T kR e Y dek R
LI REAAAIHBAMGRE > R AP OEEET LRS00
FARMHE G E R FIEIEW S L AR AR EE 1 i
BEY RLF ot B A RF el o EmEY o L F Y
RO AT MES FEY R E A DAY T BRI G

BOEEAR G AR s x ey ik E R SR DEE B Y A ik
REFBADHE S FY OFEEAEHE PR F > TR E
£ o
b Aznar fj7 (extraneous cognitive load )

KpIOBELTRDD N LR FIRHR N FHRES AR
El kb g AR K o MR A e B
PR RERF LA E M bl TH P FOF SRR LR
PEYHFRFEFRHE DI L FIBM DT TR RIF 138

44%

‘ﬂ\‘ﬂr

#WA (3 2%) @™Avf j7 (germane cognitive load )
XB %«;\ Fuaajgss @ h @;;L,}Efaﬁgﬁgﬁjﬁqyyz v iHe T AR E_
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3BV FFLP DR ELFY
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&3 AR fihen® 4 b (s § e
1 0% 4 b 2 EN SR A i S TR B A
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N E A AZAR R A ATE P
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TRy 1 ¥ AR BRHA ML S L
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completion effect P ARG BT
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effect 3 o W '«?f’H Rom v oo

EER S =S W NI R R e
B ’;; TRE LA TR

. PN ,u, :

Sge:rlable xample | 7 MR rRFYAARSOAF BRI ER

N eSS A= I SR N

eI ARty e e N A - NI -9 1.

AN Sl S I s s AR L A < )
S Y LERAERFOF Y XRI LA
the expert reversal hARATE E | F stk o

effect

KERAFRTEL EL A o
foF TR o

23




“‘bw%ifr'ﬁ,}rﬁ?"é\:’ si_ﬂ%tm
$h 81 a2 2 LF & F g 2
) . o u - 5]%—}§}j\ﬁf°f§’*flm‘$pmwf’;%\
4 ,r
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Mayer (2001 ) ¥ % = & 7.7 Paivio ( 1986) =g # 12 3% ( Dual-Coding
Theory) 7 A 4 » &I T 5 B 4EY ww®mAb . (A Cognitve Theory of
Multimedia Learnning ) ° Mayeren 5 S S Pt w@ s 2> A= A+~
B o A WP e

1. #i i (Dual channels)

A»Ea*%:)a A B el ok a2 bk AR 4 (visual 1nformat10n)
e 4 (auditory 1nf0rmat10n) ( Paivio, 1986; Baddeley, 1992) -
4 m;._IFL e F g @] oA sh ‘E‘-)‘}.i, e PR & ?fﬁ,ﬁfté’

2. 7 ey £ (Limited capacity )

L w&a 3 h- %o 4 AT E £F ' (Baddeley, 1992;
Chandler & Sweller, 1991) - & (1 i) =B % (working memory)
R LG U 6L BN TR R B AL

3. i # 3 2@ (Active processing)
- BAFG B LGRS FERAAM AL ER e ER OGS
- R REAM FFEMN - Reap A AR AR LT - B ok
FRIL 0 AR G RRCEGUL RS 2Bk e 0 ) - AT e

w s P E# e E 0 A (Schema) 3558 @5 o

BEAFLEY gk v A BE A A oA JI S KT
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