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National Chiao Tung University

Abstract

This study designed a‘teaching -material on.number reading, and examined the
effects of teaching material design by using “wvisual isolation, fayout design and hint”
on English learning. performances-and perception of cognitive load in junior high
school students. 112 participants from four classes-at a junior high school in Hsinchu
County participated in this study. Adopting a quasi-experimental, the independent
variables were teaching material design and learning achievement. The dependent
variables were learning- achievement test, delayed -post-test and perception of
cognitive load. The teaching material ‘design of experimental group was based on
visual isolation, layout design and hint while control group was the general digital
teaching material design. The result of the experiment was analyzed through
two-way ANOVA. The results of the study showed: (1) In terms of learning
achievement test, delayed post-test and the perception of cognitive load, there was no
significant interaction between the two independent variables, teaching material design
and learning achievement except English transfers number in learning achievement test.
(2) In terms of learning achievement test, experimental group was better than control
group in total scores, English transfers number, number transfers English and listening

comprehension. (3) In terms of delayed post-test, experimental group was better than



control group in total scores, English transfers number and listening comprehension. (4)
In terms of perception of cognitive load, perception of cognitive load of the participants
in experimental group was lower than that in control group. (5) Judging from the
synthesis of “Instructional Efficiency” and “Instructional Involvement Score”, the
participants in experimental group belonged to the learning style of high involvement and
high efficiency while those in control group belonged to the learning style of low
involvement and low efficiency. No “Expertise Reversal Effect” was found among
high-achievers in experimental group and control group. In conclusion, we suggest that
teachers can apply “visual isolation, layout design and hint” approach to design
teaching material on “English number reading”-to improve the students’ learning

performances.

Keywords: visual isolation, layout design and hint; attention and visual guiding,

digital teaching material design, English injunior high school
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IR N F AT (£ E 0 1999) o MEEMIIR A SKIE G S HER
Wom ~ W FEHIEH - BT R P BRI EH 0 T AP 2 .

1.5 #pi% 3% 72 % (Broadbent & /g2 %)

Broadbent (1958) % 1 i m ™% (Filter Theory) - 33 i * %k AL yeaid 4
I EFRG U JE AFERIFER RS DER  ERB A % & Lo F] AT
ErARFfEe FASE- BBRE L BERELS A e R kiR
= 47 AR R TR G R 2R R 2 T e 20 2 BN R
A S B A O~ E L

o T
R ‘ﬁﬂ L
T SR T O
Rl ¥ % = Cingt ot ) R
_— NN A

W 2 5 PEELLILINAT
TR KR 2iep £ (1999) WEZR i\*“ il (L 3%) R
g Ao 2R %E % (F 296) e AL - P

2.9 8 372 2 (Deutsch £2 Deutsch i g 72 %)

Deutsch 2 Deutsch (1963) %% * Kk adZyeas e R T R & 'L 2775 i~
BF Oy € L s Ry A4 A d ok SRR flpehE &
B d RAERPIFEREREY PF BTT 0 SR TR S

o P » P REFRR AR > 2 (S8~ e RiEA F B 4oB) 3o



- - #ﬁ_ L L
— > /ﬁﬁ > > i
PPN B | A J .
1% ¥ # ) o A
> L % | L w
» » %ﬁ; > » ‘f$

Wl 3 9Ly iE 48 2 T i AT
TR KR 2icp £ (1999) WEZR i\*“ il (L 3%) mE
g Ao 2R { % (F 296) e AL - I

3.37 %I (Treisman jg B 53 12 34)
Treisman (1964) # 1 i % & 33 324 (Filter-attention Theory) » 25 % - 11

Foh % R A e > B an SPE s L S B e e B e F s B 2

% &+ P i (Threshold)d i kel e IBIE S PAE® 20 £ 3 if b
Bk R e AU RAER o PARE ARG TEARS BGE » bl 2§ 4
L4 TR R R AR A i T R R R ¢ 42 @ (Criterion)
g AR B B AR DR RE L B e R BB A R

[EICLRE N F”bﬁifjﬁﬁé AR ¢ i loyER R 1 A 5 A & i (Basic
Features) > i&#f fHE 3 F 11 4 A AR AT2 » AR EIF (Visual Search))j‘ - f8
FR AT R 2 LA E R - TS
FBL-BEIEF o F5%Y TS0 RS PRI s TR (Set Size) o
1R ETET A IEAE TR L g~ RMIBFLL 4 KFH0F T E e
?%%ﬁﬁi°%¥4%%ﬁﬁﬁ’§$ﬁﬁﬁﬁﬁﬁ%i%ﬁ’@%ﬂﬁii
BA DA EFR - ER e (L P B3 T ¥+ 5
S IR RS FRER D AR R R AT TS RO AL Y R

WFDF L A rAF G E H N - (- T 2011) -
Treisman ¥4a M & 4 > UREHEF R HEFFY 0 & DS BIOF IS

1. T i74% (Paralle Search) :
10



WHEPF?2 € TFFRFH ey TR I EHPFFFRE? 2 &
APHRPFEFIRPF LT AP FZIPELE > blde A-3aBEY -
Bighd t- 3 R hF 57 F O hp £ o
2. B 7|3#F (Serial Search) :
WEPFFEFFFEFAon H 5 B3 - g NP RS DEO FiE-
NAPEFE TR B e blde! A- HF 2B H - B
FA2Po
A RGN SR B E T M G KT R BT P 5 O
fer 34 B A2 RS > RAWFEFRIITRPFEIPE 2 RAIFLALA
wes o HRGAFEC S a BAMFRY PRy Pfor 3y Bopiv > A 505
BREEXFTHIFEEPLT AEFALLA Rifdoxw - AW GA TR »doF] 40

’ o B L % / Sikd
B B B °
B 5 i)
B By
B B : B i F 47

EPEETE o F Tk hHF

W 4 % 7408 & 5 AR
FHRR D Becp “ARECEE - TF 520110199 F

FHRIFPDRDRER PR ARG 2 READ e R
REF)ed B A (RR ~felms ZRMFE) Fifz T FHF ok F|HEF X
i@ﬁ—%&&ﬁ’ﬁ%{ﬂ%%ﬁlﬁﬁiﬁi—ﬁ%$%&ﬁ¥ﬂﬁﬁﬁl
BroLRd a A AFcle s R ¢ig % E40F (Conjunction Search) » 4
W57 FEBNPFSF A X v Fh-Bd X feid O 4
WEH O VEIRFEPEFREG S BEERDLE - S o - SR e B
BEREFVE - PFHAEEF T AN FE AR HEFDRIE o (M-
T 5 2011) -
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h % &%
SHLER - Bizp “RESEE” - T ¥ 20115202

2-1-4 RERLRL A BRELEFHIFTLLEE

AE AT E 2 eF i ¢ P D A alF > B2 LA R B A

*“‘)&E

BT o @Rl FEE WP EEARGAR T B YT DL RCE MG HE
VELHEFFZHL G F AP RHR R EEY AL I 2 AR
Rl 1% RIRET 24 RE Y FOLT A AT E L RF R -]
TR L5 F]FERR S o P AR R st o B LT bR S 58 0y
AL AEE copER ) SR T Y SR B BT XL s R RS

g TER URFFY S

2.2 i FEk

oA i eI A4 John Sweller #73% 1+ 1995 Sweller(1988) 3 % - 3n4r
J7(Cognitive Load) ¥ _#-— #F 7 1 iF4c 23 BRI GRLA L SpF > 1A 4 thf

£ i}u’g—\l TR FRE B RFZEY 257 1_.tm}§r'”]$ - SN 21|
Eﬁ.}ifri%kpz S e R IR A @WF&“LFLE’%\'W”';? i 238 ‘,/_zggg?ﬁ{%ﬁjﬂ%

AL L LE T X TP - EN TR E IR s STy

2-2-1 insvp Fehdh & BR
B>+ 4 4 etae g 4 (Cognitive Architecture) st f e i 4 e 35 AL A 5
2% (Sweller, Van Merriénboer, & Paas, 1998) » 4 it 4T

1. 1 iT3zf(Working Memory) sz € 1 *2
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1 i'e il % (Working Memory)~ 5 T&fpzedh o H 3 £73 'L Ti5%
WG 722 B A & (Elements) > F Ak~ BRER R RIS LA G 0 T4
LT AL FTERBOFRERL: W F ALEHFARY <920 %/f £
i# X (Van Merriénboer, & Sweller, 2005) -

=

& (Long-Term Memory)en % & & *2
£$%ﬁ{ﬁﬂi£$zimkiﬁﬁ WET e el B B

R T 20 f)p el 0 £ W ielhand B LR Lo (34 ®,2001) o £ B

o

BT R F S R AR e AL A B o Y AR S LR P e
B BB P i R4 AR o

gg”%imiaﬁaéw%ﬁ%%%m?ﬁﬂk’%?ﬁﬁwﬁﬁ%

2450k o @ WRREEE 0 B RF K BB R

HAOR B AR A AT Ad W ER R A R

.

RO R S o B A (T Y A A S g RS
wlE o M0 il

T drdt i g4 A4 #(Schema) s fs i T3 K e s ¢
A fe(Schema) & - fa 7 EHENR @ et 7 5 fi5 » ¥ R 2 R e

2

AHens il § o Ae BB adartii o - LM FreRaf AR

B TR F it BRI LS R AEH R AR L B

* - BAFRROB AR B SH - gt e BRI E PR kT
I M i i % gl f j7(Van Merrienboer & Sweller, 2005) -

B0 (7 p # it (Schema Automation) & A i 0 E & i§42

ARgea LR iE AR - A0 - 85 4158 (Controlled Processing) i1
> ¥ - 485 p 5% (Automatic Processing)sid® o Frdl it R £ R BT
Flo 1 FRRY EFFERFERRKRS I FEREE A
Ba 3 PR eds? 3 EAREH AEFRFLP RS DI FEREE -
i - Bt RRRIE 0 B BT R 2 1 0 AHREIT A i

B e 0 2V &4 1 FRE ITARIACT R 0 M M (F R oA
A 47 (Sweller,1988) o vi4r# i 4 4 fiZ2 2 > §d S IRY 0 F REERFR
AR ﬁ*u%i e SRR e i 2
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2-2-2 P AR L IRk LR B

RATE FIRh A A O R T AT A IR R B kR E R
LACTIEE SRS ENE S It S C R “éfj A kB A E T G R RIE
B BAp e & R iE T ) 0 H g2 L EEE 5 02T R Bl (Swelleretal.,
2011) :

1. = & #% R A (Information Store Principle)
%ﬁﬁﬂiﬁﬁﬁi—ﬁﬁéﬁﬂﬁﬂi%ﬁiﬂ’ﬁﬂﬁﬁﬁﬁ¥m

LRFRETES > A Ao iYL E R AW

2. | * & ¢ e kA (Borrowing and Reorganizing Principle)
Fra i Ed A LG REEY Ak BB AL R anjp b
LEFER > LASFTIRULA M WA LR LY e A g s o AT

e e et Ak ot EE ) e R B4 B en A

St

3. %% 4 = R P (Randomness as Genesis Principle)

MRS A S RBTER R IR A LT randmat > TP A L Vi
PfEA R 0 2 18 B I RBRRRI DG R R A R
AR Z P 0 EATIRL I PIRAL R o T 0 SEE 2 S R AR LA
AT 2afr,am i 22k

Wl HrEaE e R EY A kaFT L o WS

SRR AL SRR A > B AL ¥ LT e

4, xR F 4R B (Narrow Limits of Change Principle)
Bt 4 AST R AR LB EF Ueh X o L el gk
B 5 bR LAIE KR R TS TR g R > IR LA
AR RIE e R e B AR kY 0 Rl i RASI AL AR
NFEEFEERF G L F A1 TR eJLhn kg R R B

] gu;,f_;/‘?? /&k;\ o

S

5 ¥ sl kR (Environmental Organizing and Link principle)
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BREC N E R EY LA RN LA B B P e B B
SRERPEFEALEFTEY AL 0 REHER Y L R R A o
AREIR AT s s R B e Bt BB AR R RS Al (Fe i AR 5 1Y

BB LA AR . Rk L RhoR AL A F
ARSI HFgEme s § 87 2.

FE oM A R I B ARG E R B e e R
B S A R BT OEPATOR AN SRR U LR R R E R R AR R
RIF Rt R sediy andvilt A MREIRB Y chE fE R R B -

KE2IBP AL PRy wB AR SBEY L e RpT

W e E el A R R T BT R o BT S EEES S TR R4

oo e F] G R RAS 1 T BTt 2enati LA L] AR

2-2-3 R e e A
g g il 5§ Jﬁz 2 e i BB R AT K A AU K E L
PF A (el b ot e g g7 o -2 4 5 heT (Sweller et al, 2011) :

1. p A4 g = (Intrinsic Cognitive Load)
FRd LN AATAG S fEre B o AL TR AR

et AEY FESEY P RFET UL A MBI AR RAE AN -

2. A4 g gz (Extraneous Cognitive Load)

B ERAS NN F Y F 2R EE R FRRT R S LT

2 S

WY

AVEIRE S RS SOt IV E ST q SRR SR U - R R
S J o AF IR T A AT L& o
B R BT S P ARRATE R TR R IR Sarig A vt

R R A H PR Y S FREFE 1 i kRIL v RASE TN b

Fa o g T mIe sy M S THA TR > v % 0L
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EEYPNFAAMOE LATE 0L (TR TR % 20D HE RS T L2
RTRCRAET Rt TR 2 IR e fod (Sweller et al., 2011)
PORIRATR S ARRACE R R AT AT R E o BRI U kA

freTE B end (PR T RAQET T 1 (TR T RO AMNLT 0 - A4 A

)—J:

1\-3

CERGULEEE X e F R R AR B f AR 1L R e
FERFTRT U JJZEF Y g ap ARArf g o

'q

‘?“

AEREAE G L FERY PRI R o R R ETHET U S F

e
[
3
=
(ﬂn
By
=
E
2y
SO
&
T}
k_
5
|
;1
9 \
e
[

W-Bi - T ai

T SRS

9 \
e
[}
b

R
=
EX)
A
N
\
SmE
oy

W
-

-

\
ql
fad
~m

S

2
—

N
=

k
11

X

2y
T

&
'“-\

¥

N

g e

M BT S E A O F AR R LR TR W~ T E AR A R enp
BRI 0 & B3 E e RO R P 2o F R4S Y F S E
il BFEEIE B AR B 2RGRE Y - Ay A

2

iEFE R EEDFA R AR FRE Y DB A0 P kg E B

M AT B o P AT A MR H 1 gl L
e ff P RRLATf A iR T ) R KT ORAE G LE & che g P AR A
Mg fe 1 (PR R ABSLA G E RE R T ARM A L) A
fIF B DEEE > BT g ’“fnja?ﬁf o Bt AT E Fiim - E O R A ML AR

2
BILATh gF oo

2-2-4 [Avh i
AT RIS S R R T MRS R S RN A SR
4o (Sweller et al., 2011)

1. B-2xp s (Goal Free Effect)
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H- pREAEES ZES 230 8% 5 B2 > 3 2t o
S WEREERC S R Ra Y SRR & *‘“ﬁ wilF EMhp R pd Y S
TAERA DN T FAL > Aot TR M GRATf g 0 w A {7 e aE
WA o GldoBcH RPAL > 10l B P HRenR Midit e T & 7 0 Ry
Fendk B EE S PR R B A Ac AT R E A B Y ok (o

EEA PR TR TV R K Anar g 0 BT R IRanl
o FTos R 2 AHCHE > $20 R 8§ 3 U BB A ke
1 i®5 w2 (Worked Example Effect)

SN REE T AT NN E R Y
VH Y REFWOEHFRALT s L FR R E A L & iE R
G RASAE e R ok BRI RN 2 B iR 0 4
# AP Bl i AR o
= = ¥ 3a3cf; (Problem Completion Effect)

AR Ay b T B R ok B 0 RERY H It afiEil
R RArauld F Y 4 4 = = (Sweller;etal.,1998) - #]pt » % = K48
S RAVAR AR N S M SRRV R AN SR LY o/ (R

B G MAEREHFREY F RN FAOET Glah s S

LML o R g f o G AT
FL R 4 s (Split-Attention Effect)
FHICABUISRL AR BV FFEAEPOLLS 0 &
%kiﬁm%'?WXW%a‘“ﬁ A AR L IEEIRT R g A
ZERUNTICHE L W i%ﬁ*‘uiév\ﬁii% ATl o F oA Bp 3 L KR
ERUFREELOINER A 2 L f et 2 FELEF S TR

B EE B SR ML IR TR DL 0 MR ARl g o
2537 >z g (Modality Effect)
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ForE A Bl 2 FERERLORM o SRR FLAR
FLRERENLOKH  BE AL DE Y Safas ¥ - FZMGE 3
PROTREA O P AR P E ek o BV S0 d B E
ZAREE RS R L o M AR AN R R A
WL P S L o A LA ks kg o e R R
AR A BASL R o T RINA AT R AGR A A TR
o Fl S b hgnde fgE 0 3 (R R R B (Sweller,2010) -

s FALRE N ERT G L E 0 T A £ AR

iy

N

L BT 5 L (PR UamA b1 Frh Y B AI » E

<

A feen s 7 Fe AR R B BL R ST HOH o REL L AR L ALK
WL e E T e PR AR AL RN F 0§ AR
2 R A ,’1/}\ PV m-,??}t/ﬂ VA IR N S A R 59/
L Ap 3" (Redundancy Effect)

PRt N B AR TR 2 S frr FiERs i YT @il
AR R FACFH L - R R L BEFR A J AR
PEF AR B iﬁ’riﬁg Ak dpocfl (Sweller, 2004) adhes 5 B3 L kR AT
uﬁﬁﬂﬁﬁ’zgﬁﬁuﬁjﬁg’?%ﬁﬂipﬁi%’uv
FHRALA FP il Fa FEEY o A AR
ixgégo§3—**’mi1%—rr &R R é‘f‘“%”§—+"ﬂ—\'u‘§“ LA

B iAo EREEBE ET

ad

g o ¥ R RAE ?ﬁ?’é‘i};
);’@;o

B ¥ ok ek (Expertise Reversal Effect)

R R SUEEE T TR e E e S
)

;ﬁmpn\ﬂ P R A B L F s ;!ng}_i CSIE RS
R

F(Kalyuga, 2007 ) - F]* » $304 8 % § et gt > #E 7Y
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YZc B AR Zp S s R T E A E & KR g bR 0

TEAESAPE S FLEFEY AR g e LR AL 2
& B FRLACE R 0 @ B et AR g e

Kalyuga (2009)4p ¢ ffy:éﬁ—‘k ) —ﬁ AR ik ¥ arniok g
B BV AE IR R LY R iR AERE SR R
B F B RN h S AR o A KB A o J AT B A
EHREBERRA ML PN o TR BAERLE e F ML 0
FYHnh Frgo kb g o AP LR FALT RS
A @ iR b g o

7 AL FaRs g v ng 88 Y v S (Instructional Efficiency){e
g % & ~ » #(Instructional Involvement Score) gL % - Paas - van
Merriénboer (1993) #& 1 - FAARF 1t 98 § »cF @ 5% 2 > §]

(Efficiency:Graph) - # 2 Z 5 & PorF a3 58 o W8 Lk e B E

AT R S Z A #ic (ZScore) oA ulh Zp B ZC B Y rxk 2 B o
F4eT (1)
Vi
o e .
P2 (1)
X -X
——— 5 ZIp= BV FRIAMZ A ; Zc= AT e Z A HKk)
o

>N\
:‘EE'

» 4 B 6 %7 5+ (Paas, 2003) -
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High Efficiency +

Performance

Low Efficiency

Mental effort

W 65 ¥ <3 R
74 %k : "Cognitive load measurement as a means to advance cognitive load

theory.”by F. Paas, J. E. Tuovinen, H. Tabbers & P. W. M. Gerven, 2003, Educational
psychologist, 38(1), p.68

B =it & agRs AR Ao s 5 ¥ 23 (High Efficiency) »

FYF Y s g ol Ko Zp>Zc - Ades 5 E>0-B %
27 ¥ ,npgqa%mgss$ Uz\mbt‘amufr.g Eﬂﬂ:fgj, & W Zp=Zc >

A28 5 E=00C % 47 M ocg (Low Efficiency) » Irf i & i :,kq}
FIMA Rl FEBE o Zp<Zc H 35 E<00

He3 Y ﬁ*ﬁi T BV T RRFLTARL L E s o
FE AGRACE FH e a EHE B Yo Rl g A 4 B £ s #ock(Clark, et
al., 2006) -

PRV e - o FEY FEY SR ARR > P il ARRAEF
EE o F et 2 Rd o AR R RA I LB EY 35 umgn«g
TOFRMEYVOERPNFAGE CAPRE TRV RIBELE S o4 P
By oiea P EE & 8eh55 33 0 Paas & 4 (2005) AT E S Y 4 o A

AP R ik o /0 B Y 3~ & #c (Instructional Involvement Score ) =3+ & >
H

|=2p "¢
2 (2)
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(Z=% D Zp= B Y SRAMZ A 5 Zc= nAvp i ZAdK)

B A B B R A e Y xS B 5 0 Ze B
B Zp 5 R A R 7T LERISORARCERLRBEFBHR
AT R AT WA JR0t 0 RN H O L oﬁ‘““§?%ﬁ£§ia
é’xvﬁﬁﬁxaﬁkﬁ%m,ﬁ B o B A B LK
B B4R ) ek o

Performance

High involvement

,l

A

Mental ef’fort

h‘
L

Low involvement
v

I U N S
AL %k © A motivational perspective on the relation between mental effort and

performance : Optimizing 'learner involvement in instruction.”by F. Paas, J. E.
Tuovinen, J. J. G van Merriénboer, & A. Aubteen Darabi, 2005, Educational
Technology Research and Development, 53(3), p.29

d YT AR A BB N TE P ARET G AR
Tl AR h kS Bl E L H s o hoB) 80 BlP A IELE hE R AW
MERE=QLHEM A EMI=05450 $TaESe Bl %- %525
PrForF o SEYEEREEART, $ 2 %L B Mo F 2 %05
For MaeF o DEYREEIRESRR D F e §'T 5 M~ B ek (Kalyuga,
2009) » Fpt o L RIF R ERR N AR B Y T BB Y N Al S
LR TG R ERs kA s o

<k

W

15
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Performance

I=0 E=0
D

Mental effort
(I
(D

FEFYRF LY S ER

4p 51 #1132l (Guidance Fading Effect)
i3RI A S BV A OB TR £ 0 PRmihgc F dp sl &
WG T FRE T K A 5 S Rt iR e o R AR R 5]
£ ifé%‘f?«‘ﬁ;ﬁ T R B AL A i e g R o
KERERF& 25 FlaB Y F4- L0 % @t e v 0
A REAFCNF Y N RF dpal it E LR fF P R A 2 3 0 R g

FHY b A A R R S RS R

R R RATR AL L R R e T R i B
A R & RIS S RS Y Sk S R

(worked example) > ¥ B & F = = R 48 (completion problems) > & {¢ & %
e enf® &g (full problems) (Sweller, 2010) -
B %ok (Imagination Effect)

TR RS- BAA AL ha L 4 (Sweller, 2011) - #
fockidp byRFERY CFVF TR, - BERS L HEARE
TR | 8 4201 4 (Cooper, Tindall-Ford, Chandler, & Sweller,
2001; Leahy & Sweller, 2004; 2005) - % it {7 & thpF » B ¥ i &R B
el P AN AL Fle Y RITE N AT A ML I &

% o IR okl § TR SR Eep 81
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Biocfpag 2 L8 F 5 R & Zip M oo At F5 £
PR A E T S LI BAE S LE - A F > U KRAT RS
%ﬁ?%ﬁi%%ﬁﬂiﬁﬁ?ﬁﬂﬂﬁiﬁm%%gﬁﬁﬁg%,

Bl dk 72 G 3 1 @287 Bijko
10. p A f2§# > (Self-Explanation Effect)

Tp AR, R HFEY 3T - AT 5 BT IR
b+ 7 ¢ i = - (Ruth Colvin Clark, Nguyen, & Sweller, 2006) - p 3t
FRRLREY 507 TEE - BATERSME BRI EEY K
E R F RURIEAD ML e AR o raE 2 A R Ak TR 2

K p AP B ek o K p R R G
g A fin e w0 PRy g2 a3 TR A E el i e foiil
T RGO RSPt TR R R A R AR A
#

B otz p A RE s Al 2 e AR A 0 B AS
BR R Y G g AR a2 PR F o fo ok E oo gl i
#2 (Sweller,"2011) - Sweller (2010) 451 ¥ ?}—*ﬁ 23 Rl R

*IRATIEAR 0 NBARE B E o Aot T Y

uﬁ"

RS S

—u»

11. =~ % % 3 ¥ (Element Interactivity Effect)
AERI TR AT TN AR R R o FF I 0T K
o p BSR4 AR R G AP E D P TR AR
KR 2 o ad a2 el fd g2 2 §0mEY S F~F 3
P

dekon B4 B b fiAvp o Bl g g

i

g (Sweller, 2011) -

AEFRLIPREEAG EOREG B o BRSO Y HR 0 Ll o
PEROFY A AFIIET ARG AR Rk ERE DFY F
HAZQAIMPTR I3 Fo oA RTLH S BIIE* g5 -
¢ TAERI M

12. = ~ % »x & (Isolated Elements Effect)
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13.

Y EThna AT R AR RAA L R A
;\l ’ r‘él;\"fé.—'g HIN B F‘ur\?é = Z‘f —:‘;‘\ 3;;3 b”iﬂﬁ; s %’%’“E} ;Ei%‘,rl‘gﬁ N

B3 pEET R o BMe T FY A E LA - e b

o

LY S R T A R

Sweller (2010) 4p b= 3 & ~ Foc e A4 d 4 525 2 AR
I heb ) AinATA A 0 BEAR T AR P HRehp) A R E R gk
¥ VRIS HIEBERS PR YV F- BT By DA
2 LEAFHORIT Y > RERAI Y A B AL KR
T R (PR L (R AARERT o KE Y ol
REE i

PoErRAe e 2 F Y FenaikdR g Mo R Y A I b2

Pl AN A iR e Y ok BJE T O AR
SRS e BN ER ST EEEE JeE L S R B SRR e M S

RO E AT ¢ BRI PRI R T FY A

v

% > T A M;ﬁdz S AR Idn AR S H RV i S B o
s o
ity (Variability Effect)
RUOEERHEFRED FHFR D RADREREY ¥ 2
BV D AP R R E AR R Y it o
TR 01 TR TR R P AR g o 3’}“"“* * I g
WAL B Plendro Aor B {AF el AR ol x%ﬁ;rﬁ
4o F]PL R b1 (Fon Gl it g BT ELREH 0 ERP T -
Sweller (1998) % % & % it g A8 € W 4 5 ¥ A Y FEY 0
AT E G A EE {4 cndl B ok % 0 Tt TR e AT B AL

Bindef e A 2 R e R S 1N e L R e
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‘hﬁﬂif‘ , 4;.—}*,?;,{%:&.‘;! 7 Jr;m§ 33 _4_, , /)Ek‘ o §sga ;P E B g
FAETFRENTY F Ao R ALG £
14. zm%r & > (Transient Information Effect)

@%ﬂiﬁ@%i%éﬁfﬁﬁi’ﬁ%aggﬁﬁﬁ

=\
Eﬁ
ok
9y

LR R “\fﬁ* o Mg 4 7 (Sweller,2011) - ‘#5425

¥

Pl

I
EE]
(ﬂn
ik

1N

gl LA B E g Tedia o DAL N B AT 0E
o - BATERAC | R o £ b A (Fio R g A th
AL A g A2 AT Lokl o AR TR AR

oA LEFF~AFLIEED R s fl* F a7

FEREFANLT FF AR R T R EY 1 (T
N Al SR Y E e AN o R S che gL L F U

4 A A L T e e L 5 B
15. #4491 e2efi </ (Collective Working Memory Effect)
P RASEELEFEYIEDE Y BERF OEY S%@>Ti 2 &

TERIEY SN e e e Y 9 S DR )

(Kirschner, Paas, & Kirschner, 2009) - $#3t 4 feeng ¥ 253> 8 B A
2 AR E A A T ARG S AL L R A hd A
N H B Y E A AL AT A BT E 3 AT M nar ) o 7
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Fig. 9.4 Diagrams demonStrating (a)split-attention in a horizontal presentation format (b) vertical
presentation format reducing split-atiéntion
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kg ¥ enig 4t o (Sweller, 2011) -
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1. EP (Select)
FYFAHIamLae s ARMERL o p b ERHE G LA
e F A B e - B EE R E Y R

2. =% (Organize)

g9 —‘ﬁ#’ké’ﬁ’*m? FUR G 21 FERE s » 2 s6
= - B F 2 K832 23] (Verbal'Model) {- B i #- (Pictorial
Model) -

3. & & (Integrate)
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1. g (Dual Channels)
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3.

REEICAL AT E Gl A A8l LAl g2y -

kg 5

1% & (Limited Capacity)

—=h

Mayer 33 5 A & BT 3 P PFoTi md@eil L8 8.5 "W F L pF

BaAr» 2 2L REZ PRI (i g P 4P ﬁé%ﬁiii"é,. P Je Jf

A # J2 (Active Processing)
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BRI AER ARG ALDPREY TG R SR ARES o

b B Y i A e gﬂ)g ':‘ﬁ_gg}:r\_—-)f&gg% Fa e ﬁ_?;izg@r FIE X ;ﬁ—p’# 1

AT E 2 AR f ez B H0Y (Deleeuw & Mayer, 2008) 0 A i 4o
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b fanarad® (Extraneous Cognitive Processing)
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RenF i £ cielf® @4 L -

R a2 (Essential Cognitive Processing)
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Fr A et AeJ2 (Generative cognitive processing)
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B A AR T BRI RR)
(1) & F &Rl (Coherence Principle)

KHRF EEREPHRAAM B RF PRI MY F Bl &

BEHOEHERAL O FIL L AN SR L gAY Fahand o
(2) #®%.R R (Signaling Principle)

BRHY PEEE A R R LPRE s B Y K g4 5]
WH A4 MR Al o F DR B S SR e il s AR 3
B~ s BE Oy s R SR FE S AT o

(3) £ 4F & R (Redundancy Principle)

S Ak TR fde b S0 g TR 20 2 T K
B3] { weng 3 »x% (Mayer, 2001) = Fl B 8 5 5% cit & 3t ke 2
dAEEE B FELIE R ﬁwﬁ'lﬁéh g 4 \éé‘gé—i“f’?krﬁ'ﬁ:ﬁ
Frm T R4 3 REA R MRER Y o bl hol BB F L R
LR FTH IR FEEFFERE A 30 23 257 -

(4) % B i1k P (Spatial Contiguity Principle)

W F R R RT ) g B Y on ko FE 7
FEPTFTRAEFEVE L et Ry S E 2L 2 Bkl o AT,
NI RFERAAAL FAICET P RAAALE Y fp 7 i
IPEE R " 35

(5) PR 41/ B (Temporal Contiguity Principle)
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2.

P
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(3)

AT RS Gz BRI R P
% &) Bl (Segmenting Principle)
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255 & Bl (Modality Principle)
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% 4548 P (Multimedia Principle)
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(3) #+ &Rl (Voice Principle)
SHMEH AT L 30 > ¥ Byl BRI diknd ¥ ook
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2-4 F-F ¥ MG
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How to say the number in English?
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How to say the number in English?
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How to say the number in English?

168,482,567
| \

million thousand

F- BEEti- BE o
EESESE R SR
TR SR S S

S 421 1,10,100 £ ¥ 3 7 0 285

FiE o g

- B

F_*
—

3 .a‘ﬂz? " *ﬂ%:ﬁ R e S =
%

AR L

- FiEgham 2
&

:Eg'r‘fr'%éﬁl\@‘plx y &

R (AP [RF

A
ST BE IR SEVEEILE S
EoFEAF - BN K
FahE e

How to say the number.in English?

100 10 100 10 100 10

168 482 567

hundred ty hundred hundred ty

One hundred sixty eight \four hundred eighty two lflve hundred sixty seven|

million thousand
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I VTR /P S AR

- BT EEY (KT BN EY HZ)

(1) 1400200

(2) 200216

- B R E (R R ha BT )

(1) Two hundred million sixty six thousand two hundred fifty.

(2) Sixty million one hundred forty five thousand eighty three.
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ek WORIEE

-~ HF (B AR okT )

1. two 11. four
2. million 12. nineteen
3. thirteen 13. thirty
4. eleven 14. fifteen
5. hundred 15. twelve
6. fifty 16. three
7. thousand 17. ninety
8. sixty 18. forty
9. seven 19. five
10.sixteen 20. twenty
S EFHEHEX(RpscE on i E 2

(1) 90019

(2) 12045716

(3) 15000350

B EERF(RpE Y B2 0 8 KT)
(1) One million thirty four thousand two hundred eleven.

(2) Ninety two thousand four.

(3) Twenty five million seven hundred thousand two hundred sixteen.

o~ A (BT nE x> 8l &F)
(1) (2)
(3) (4)




k= FRREFEY S RRPISRZ ESPIEY

)

CH 3 (R PR o )

1. four 11. sixty
2. seventy 12. sixteen
3. two 13. million
4. forty 14. one
5. nine 15. ninety
6. five 16. seventeen
7. thousand 17. hundred
8. fifty 18. eighty
9. fourteen 19. three
10.thirty 20. six
I G EEY (RpkE 0B EH2)

(4) 60016

(5) 3180917

(6) 14000240

B EET(RRE B2 B NERS)
(4) Three million sixty one thousand one hundred fifty five.

(5) Seventy four thousand three.

(6) Ninety million six hundred forty two thousand seven hundred.

o f (IR E T 0 B K2 )
1 )

(3) 4)
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P1

P3

PS

P7

‘Wéke Rk ERH

P2
LA W
P4
The numbers 11:t0 19
11 eleven 16 sixteen
12 twelve 17  seventeen
13 thirteen 18 eighteen
14  fourteen 19 nineteen
15 fifteen
P6
How to say the numbers
K 100 hundred
-+ 1,000 thousand
FR3 1,000,000 million
-+ &  1,000,000,000 billion
P8

How to say the number in English?

2,567

101

The numbers 1 to 10

1 one 6 six

2 two 7 seven
3 three 8 eight
4 four 9 nine
5 five 10 ten

The numbers 20 to 90

20 twenty 60 sixty
30 thirty 70 seventy
40 forty 80 eighty
50 fifty 90 ninety

How to say the number in English?

2567

How to say the number in English?

2,567




P9

P11

P13

P15

P17

How to say the number in English?

2,567
|

thousand

How to say the number in English?

52,567

How to say the.number in.English?

52,567
|

thousand

How to say the number.in.English?

452,567

How to say the number in English?

452,567
J

thousand

P10

P12

P14

P16

P18

102

How to say the number in English?

52567

How to say the number in English?

52,567

How to say the number in English?

452567

How to say the number in English?

452,567

How to say the number in English?

128452567




P19

P21

P23

P25

p27

How to say the number in English?

128452 567

How to say the number in English?

128,452,567

How to say the.number in.English?

567

How to say the number.in.English?

567

How to say the number in English?

100 10 1

567

P20

P22

P24

P26

P28

103

How to say the number in English?

128,452,567

How to say the number in English?

128,452,567
| |

million thousand

How to say the number in English?

567

How to say the number in English?

10 1

567

How to say the number in English?

100 10 1

567

hundred




P29

P31

P33

P35

P37

How to say the number in English?

100 10 1

567

hundred t

How to say the number in English?

100 10 1

371

hundred

How to say the.number in.English?

100 10 1

29

hundred ty

How to say the number.in.English?

482567

How to say the number in English?

482,567

P30

P32

P34

P36

P38

104

How to say the number in English?

100 10 1
hundred ty

Five hundred sixty seven

How to say the number in English?

100 10 1
hundred ty

Three hundred seventy one

How to say the number in English?

00 10 1
hundred ty

Two hundred ninety four

How to say the number in English?

482,567

How to say the number in English?

482,567
l

thousand




P39

P41

P43

P45

P47

_ _ P40
How to say the number in English?
100 10 1
482,567
thousand
_ _ P42
How to say the number in English?
100 10 1 100 10 1
4 8 2 I 567
thousand
_ _ P44
How to say the.number in.English?
100 10 1 100 10 1
hundred ty 1 hundred
thousand
43
\ , P46
How to say the number.in.English?
100 10 1 100 10 1
482,56
nuncred huncred ty
Four hundred eighty two |[five hundred sixty seven|
thousand
45
_ _ P48
How to say the number in English?
100 10 1 100 10 1
163,28
hundred ty hundred ty
One hundred sixty three [two hundred eighty nine|
thousand

105

How to say the number in English?

100 10 1 100 10 1

482,567
l

thousand

How to say the number in English?

100 10 1 100 10 1
482,567
hundred ty {

thousand

How to say the number in English?

100 10 1 100 10 1
]
nundred| |ty hundied ty
thousand

How to say the number in English?

100 10 1 100 10 1
]
huncred ty hundred ty
thousand

How to say the number in English?

100 10 1 100 10 1
]
hundred ty hundred ty
thousand




P49

P51

P53

P55

P57

How to say the number in English?

100 10 1 100 10 1
]
hundred ty hundred ty

Five hundred seventy two hundred thirty six

thousand

How to say the number in English?

100 10 1 100 10 1

hundred ty 1 hundred ty

One hundred fifty five six hundred  three

thousand

How to say the.number in.English?

168,482,567

How to say the number.in.English?

168,482,567
| |

million thousand

How to say the number in English?

100 10 1 100 10 1 100 10 1
168,482,567
hundred ty { hundred ty J hundred ty
million thousand

P50

P52

P54

P56

P58

106

How to say the number in English?

100 10 1 100 10 1

155,603

hundred ty hundred

thousand

How to say the number in English?

168482567

How to say the number in English?

168,482,567

How to say the number in English?

100 10 1 100 10 1 100 10 1

168,482,567
| |

million thousand

How to say the number in English?

100 10 1 100 10 1 100 10 1
] ]
hundred ty hundred ty hundred ty

One hundred sixty eight lfour hundred eighty two { five hundred sixty seven|

million thousand




P59

P61

P63

P65

P67

How to say the number in English?

934,253,805

P60

How to say the number in English?

100 10 1 100 10 1 100 10 1

934,253,805
\ J

million thousand

How to say the.number in.English?

100 10 1 100 10 1 100 10 1
] ]
hundred ty hundred ty hundred ty

Nine hundred thirty four \twu hundred fifty three l eight hundred five

million thousand

How to say the number.in.English?

821,019,211
\ |

million thousand

How to say the number in English?

100 10 1 100 10 1 100 10 1
b b
hundred ty hundred ty hundred ty

eight hundred twenty one { nineteen J two hundred eleven

million thousand

P62

P64

P66

P68

107

How to say the number in English?

934,253,805
| |

million thousand

How to say the number in English?

100 10 1 100 10 1 100 10 1

934,253,805

hundred ty l hundred ty { hundred ty
million thousand

How to say the number in English?

821,019,211

How to say the number in English?

100 10 1 100 10 1 100 10 1
] ]

hundred ty } huncred  ty lhundved ty
million thousand

Practice saying the numbers
(1 14,007




P69

P71

P73

P75

P77

Practice saying the numbers
(1) 14,007

Fourteen thousand seven

Practice saying the numbers
(1) 14,007

Fourteen thousand seven
(2) 25,066, 078

Twenty five million sixty six thousand

seventy eight

Practice saying the numbers
(3 2,034,067

Two million thirty four thousand sixty seven

Practice sayingthe numbers
(3) 2,034,067

Two million thirty four thousand sixty seven

(4 42,005,098

Forty two million five thousand ninety eight

Practice writing the numbers

(1) 1,400,200

(2) 206216

P70

P72

P74

P76

P78

108

Practice saying the numbers
(1) 14,007

Fourteen thousand seven

(2 25,066,078

Practice saying the numbers
3 2,034,067

Practice saying the numbers
(32,034,067

Two million ‘thirty four thousand sixty seven

(4 42,005,098

Practice writing the numbers

(1) 1400200

(2 206216

Practice writing the numbers

(1) 1,400,200

One million four hundred thousand two hundred

(2 206216




P79

P81

P83

P85

P87

Practice writing the numbers

(1) 1,400,200

One million four hundred thousand two hundred

(2) 200,216

How to write the number
One hundred thirty two thousand
eighty five

How to write the number
One hundred thirty two thousand
eighty five

How to write the number
One hundred thirty two' thousand
eighty five

thousand

How to write the number
One hundred thirty two thousand
eighty five

hundred  ty 9 hundred ty

thousand

P80

P82

P84

P86

P88

109

Practice writing the numbers
(1) 1,400,200

One million four hundred thousand two hundred

(2) 200,216

Two hundred thousand  two hundred sixteen

How to write the number
One hundred thirty two thousand
eighty five

How to write the number
One hundred: thirty two thousand
eighty five

How to write the number
One hundred thirty two thousand
eighty five

100 10 1 100 10 1

thousand

How to write the number
One hundred thirty two thousand
eighty five

thousand




P89

PI1

P93

P95

P97

How to write the number
One hundred thirty two thousand
eighty five

hundred  ty

thousand

How to write the number
One hundred thirty two thousand
eighty five

thousand

How to write the number
One hundred thirty two thousand
eighty five

thousand

How to write the number
One hundred thirty two' thousand
eighty five

thousand

How to write the number

Twenty four million three hundred
thousand one hundred ninety eight

P90

P92

P94

P96

P98

110

How to write the number
One hundred thirty two thousand
eighty five

100 10 1

13

hundred  ty

|

thousand

How to write the number
One hundred thirty two thousand
eighty five

thousand

How to write the number
One hundred: thirty two thousand
eighty five

thousand

How to write the number

Twenty four million three hundred
thousand one hundred ninety eight

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight




P99

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

P101

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

million thousand

P102

P103

How to write the number

Twenty four ‘million
three hundred - thousand
one hundred ninety eight

100 10 1 100 10 1

3 hundred  ty 9 hundred

l |

million thousand

ty

P104

103

P100

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100 10 1 100 10 1 100 10 1

million thousand

How to write the number

Twenty four-million
three hundred thousand

one hundred ninety eight

100 10 1

million thousand

P105

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100 10 1

million thousand

P106

105

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100 10 1

2

hundred ty )

|

million thousand

106

P107

huy

indred

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100

2‘y41
l

million thousand

P108

hundre

How to write the number

Twenty four million
three hundred thousand

one hundred ninety eight

100 10 1

) 2w4

100 10 1

3 hundred

|

million thousand

111



P109

P111

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100 10 1 100

3

9 hundred

|

million

10 1

2 4
hundred  ty ty

thousand

P110

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100 10 1

d 2‘ 4

100 10 1

300

9 hundred  ty

| |

million thousand

hundre

P112

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100 10 1

) 2{y 4

hundre

100 10 1

30

) hundred  ty

| |

million thousand

How to write the number

Twenty four million
three hundred thousand

one hundred ninety eight

100 10 1 100 10 1

30

3 hundred  ty 3 hundred

| |

million thousand

100 10 1

2 4
hundred  ty ty

P113

How to write the number

Twenty four ‘million
three hundred - thousand
one hundred ninety eight

100 10 1

2 4

100 10 1

30 1

3__hundred  ty 9 hundred

J |

million thousand

100 10 1

hundred ty

11

P114

3

How to write the number

Twenty four-million
three hundred thousand
one hundred ninety eight

100 10 1

24
ety

100

10 1 100 10 1

370 19

3 lhunded  ty 9 nunded  ty

million thousand

hundre

P115

How to write the number

Twenty four million
three hundred thousand
one hundred ninety eight

100 10 1

2 4

100 10 1 1

300 198

J hunded  ty 9 hundred

| |

million thousand

100 10

hundred

115

P116

Practice writing the number
(2) Two hundred million sixty six
thousand two hundred fifty

P117

Practice writing the number
(1) Two hundred million sixty six
thousand two hundred fifty

P118

Practice writing the number

(1) Two hundred million
sixty six thousand
two hundred fifty

112



P119

P121

P123

P125

P127

Practice writing the number

(1) Two hundred million
sixty six thousand
two hundred fifty

Practice writing the number

(1) Two hundred million
sixty six thousand
two hundred fifty

100 10 1 100 10 1 100 10 1

|

million thousand

Practice writing the number

(1) Two hundred million
sixty six thousand
two hundred fifty.

100 10 1 100 10 1 100 10 1
hundred ty 3 hundred ty 3 hundred ty
million thousand

123

Practice writing the number

(1) Two hundred million
sixty six thousand
two hundred fifty

100 10 1 100 10 1 100 10 1

200 066 250

hundred T hundred 1 7 hundred t
y y Y

|

million thousand

125

Practice writing the number

(2) Sixty million one hundred forty five
thousand eighty three

million thousand

P120

P122

P124

P126

P128

113

Practice writing the number

(1) Two hundred million
sixty six thousand
two hundred fifty

million thousand

Practice writing the number

(1) Two hundred million
sixty six thousand
two hundred fifty

100 10 1 100 10 1 100 10 1
hundred  ty 7 hundred 3 hundred ty

million thousand

Practice writing the number

(2) Two hundred million
sixty six thousand
two hundred fifty

100 10 1 100 10 1 100 10 1

2 0 06 6

hundred  ty. 3 hundiealy  ty 3 hundred ty
million thousand

Practice writing the number

(2) Sixty million one hundred forty five
thousand eighty three

Practice writing the number

(2) Sixty million one hundred forty five
thousand eighty three

6 0

|

million thousand




P129

Practice writing the number

(2) Sixty million one hundred forty five
thousand eighty three

60 145

| |

million thousand

P130

Practice writing the number

(2) Sixty million one hundred forty five
thousand eighty three

60 145 083

|

million thousand

114
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