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Abstract

Recently, interactive whiteboard has been widely applied in that it possesses powerful
educational effectiveness such as promoting learning effectiveness, learning motives, teaching
efficiency, classroom atmosphere; etc. Most importantly, it increases learning interaction and
the attention and participation of students. However, interactive whiteboard is only the
technological teaching aid, and it'sheuld be further-studied to bring it into full play, but so far
no relevant studies on teaching materials through interactive whiteboard have been found.
Therefore, the purpose of this study was aimed to explore the design principles of IWB
interactive multimedia teaching materials and the influence of students’ learning
achievements in Nature Science and cognitive load with IWB integrated into teaching in
Nature Science in junior high school.

The study used quasi-experimented designs to do the following experiments. The
subjects are 151 students of 7" grade from five classes of some junior high school in Taoyuan.

(1) The study took “Fossil” in Biology of 7™ grade as the main subject unit and explored

multimedia teaching materials of different information suites on IWB on the
influence of students’ learning achievements and cognitive load on that unit.

(2) The study took “Evolution Theory” in Biology of 7" grade as the main subject unit
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and explored the teachers who use IWB and the interactive quantity of IWB on the
influence of students’ learning achievements on that unit.

(3) The study took “Evolution History” in Biology of 7" grade as the main subject unit
and explored the interactive quantity between students and IWB on the influence of
students’ learning achievements on that unit.

The results of the data analysis are as follows:

(1) On IWB, multimedia teaching materials of different elements of information have
significant differences in learning achievements, and elements of information 7 has
better learning achievements.

(2) On IWB, different teachers and multimedia teaching materials of IWB interactive
quantity have significant différences: in learning achievements, and interactive
quantity 5 has better learning achievements.

(3) On IWB, different students and multimedia-teaching materials of IWB interactive
quantity have significant differences in learning achievements, and interactive
quantity 3 has better learning achievements:

The results of this study are able to provide Biology teachers with the design of
teaching materials and teaching methods for reference when they use IWB to teach main

subject units such as “Fossil”, “Evolution Theory”, and “Evolution History”.

Key words: Elements of Information , Learning Archivement , Interactive Whtieboard
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B X Sweller# £ 3u i P findr f LB A S ERE XA e L AL
PRAD D RFEP AR e P ARl FAR ) HHY 2 F P T 0r
LIS SV SRl NS E o W sl Jz)i*ﬂ—\z}é‘“ DA% B en 3 18 % (Ayres, 2006)

2.7 Mk B AT e
hgRATl R RR L & B K e e B S  ATR J e B RS Sk
F i A m - BE &R T o Mayer® 4 (2002) A e 2%~ B
TR hmE S A#H O B M KE XK oI B R P(Mayer & Moreno, 2002)
4o f 4R R Pl(multimedia aids)3n s * F v frd H & ik 0 R 9 gmnk

4 31T & B (contiguity aids) i % v frds F B pF At L {E D IRAF AN R
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v

(modality aids)in 3 M2 Ffe 2 o L % WL WM Tk A RR
(redundancy aids)zn i M1 F 6 fed F o NI F 9 B F 2 WP 2 F Ak 4F
- I J Bl(coherence aids) R AR > 3 2w & ene F e #F > @ FMDP F - R o
3 4e AR ATE dF
Sweller & * (1998):% & % it »z & (variability effect) £ 3 4v 5 »x30 4 f jm e 2%k
R AR S RS RN T F RN T S IO P
PR G AR 2 o B
2.1.5 RAf gmap £

WA Rl B & 2 w32 f 7 (mentalload) 222 %% 4 (mental effort) & B
2% i (Sweller, 1998 ) :

1.w 22 § j= (mental load)
Ad ES BB T RO ¢ iR R R B KRR

2.x7F% 4 (mental effort)
BREE T ERL T AT AR A R T R e H YA e T B
fRERR F s e

Burnken, Plass £2 Leutner(2003):% % Bl Einivf fmean> v s Bag kile @2

RS ERE T E XEY DTS ELES VO RS RE R E YL L

'

Sf R A KRR R AR D BV F AL G Rp e FRE Y

f

R AL S ERRGE S P Lt B RRERIE LR #iE s 2 kR
S EEF RS WARA et B E LR R R LR
st ETERPIE o MM FERTL A BREPEL ﬁﬁimﬁﬁfﬁigﬁﬁﬁ
S kRN EE B SH -

%f;ru SRR AP EESET LS E S R SRR AR AL ﬂgrsg:&;ri
s RIEEEZE 2> @EF* BT 7 (Sweller, Van Merrienboer & Paas, 1998) -

E’,fcj\ﬁﬂ'i“c‘ F'\;frg /{—ymg,r '31’ iﬁ?]é,;— ’ I}?ﬂ ,\.Tﬂ'é/{‘gr}?gﬂi Iﬁm:uf&"?
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AR 0 Y REEQ000)B ERACE FE A 0 AW f? FHRFEPN F TR X D
PREEPRZFHNDYA 2= B REAGER -
2.1.6 ﬁﬁ%ﬁﬁﬁf%

Miller(1956) 45 1! 1 1% 32 f& (working memory) & fr — PFFRF ¥ 1 % 3% = B T35 B
(item) ~ i* (element)’ — A FERF T~ 5782 P P F P 7 LA F A S F -
BRI S AR R a3 o Mayer(1999) R4t B AT F AR T o BT AL
FER - XRRATF OF M R EHF Y Ak £ 2003 EF K 94 BT
(segmentation effect)sh/m Bl » By N F 2 B S HcB | PR RS ETALE S R
TR § R -

BUf 5 (2000)4 p F AR R (RS2 FES)RS FTRENLE > REHFTARE
HEY SRPRE B REDE T IRELT N R ¢ F R P Yok o IR
(2000)4p 1 Em A T B FRE S TRFRE 0 FY C Hp FAE AP TR AR
Hef g A R HE Y Nk G MEFR LR B EQ008) L FRE Y i 4 g4
Hori e ROT AR (REAEAB = HF AR ST UEETORFTAL c M E F

(2008)R4p TR 5 ¢ H eI L e > AATE Y im,l,g AR L RIEH R > 3

SEE L HATRE QPR F RV 00 R TRERT - wnmp i

SN d v;;k FIR s R TFERE 0 TRE DR R E 0 BAE -
BEADES 2FERFERE-BAE THE AP 0B EFY o
TR

]
P

BEAEYNERME PRI FARF IS CAHER A
Eﬁ'—ﬁ;”i\'{g iéff’“rf’!-gs/}_"ﬁﬁ f‘— ; ir%__!' aj_’sbgggif 2;@7":3}’3}\.,”‘:,7\}"{
—?5 v iEm B F Y g% (Webster,1993) o
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ZERFY AL | 0 #7121 Moore 3198933‘&5',7%?%3*_‘@%@]32?%"?5
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R A or B Y T T ST B gk (B R F R0 2003) o

Hillman, Willis ¥2 Gunawardena(1994)f] 4 Moore ¢1= 48 7 652 ;X 3§ B > > F 3 40 7
BRI B —FY KGRI

Anderson £2 Garrison( 1998 )3 % » ",% 7 Moore sz f8 T # A5t R R A= A

SEOYN CRFFERFF I CRFFE RIS ek BRI A AR

RN - BRI B R

4%

Taylor(1998)~ 45 4} & ¥ B 42§ A fE3 $ 058 1AL § 2558 ch 3 $(social) & B 4
Aj5¢ 03 o (individual) ° AL g )38 T S g F 2 B R B4 BB A 2 F T e
BAAR NI R g F 2 2 B # o

oA I FAN LT R F e BV L ERKH X AP N m R F 9
FPREEG T & TR LR AT HFYRRF I AN ER DL o
222 IEFYHEGRRTF 0 2 kT

2 5000 L 8- Hagd > RIS KF Y o LTI LBEHM LY 4 RER
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