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Abstract

As the rapid development of information technology and the Internet, it
becomes more and more popular to adopt multimedia system into teaching and
learning. For student users, multimedia system is quite accessible to them.They
can control their studying schedule by themselves. Therefore, a great variety of
digital multimedialearning materialshaveemerged nowadays. One specific digital
learning material of chemical course for high school is chosen as the research
source.Our research focuses on understanding how students achieve learning in
the process of using the video learning system. We invite 16 students to watch
chemical Octet Rule and Lewis Structure video lessons and record their state of
how they interact with the system interface. Then we analyze the result and
discuss how self-paced video learning system and its interface influence learning

of chemical concepts.

The research result indicates that when learning Octet Rule and Lewis
Structure from self-paced video learning system, it reaches the significant
difference for understanding the overall concept (p=.00<.05). However, it is not
clear enough when illustrating some concepts and it may get our research
participants confused. Also,it gives insufficient examples to support some
conditionsthat cover multiple concepts.As a whole, our researchparticipants all
have great improvement in the later examination performance.Moreover, the
self-paced video learning system has better result for those participants who are

more willing to do self-learning.

For our recommendations tothedigital learning system: Firstly, in the aspect
of course concept, it is suggested to add more drawing principles covering
several Lewis Structures and more examples for illustrating Lewis Structure with
valance electrons and resonance condition into course content. In the concept

presentation, the advantages of computer multimedia should be highly utilized to



assist teaching through multiple representations, such as three-dimensional
structure, computer simulations or animations. It can help students build the
linking of abstract molecule symbols and internal microstructure of molecules. It
can foster students' cognitive understanding of the microcosmic molecular
structure. Secondly, inthe aspect of functionality of system interface, adding
hyperlinks into slides to let learners link to related structures by keywords and

make further explanations.

Keyword ‘- multimedia * multiple representation * learning effect * learning

behavior * Octet Rule * Lewis Structure
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EYHALZBAREGGAKRFELE D RBAKFE BT FonyFARF @B RAF
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@ Ay TR TR @ LA AT R E R R A2 AT s SR AR S AR I S N
o DB RFBEMRBERIE - THEAKEERLABEANT —EKFEL > B HF
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2009)- B AL EMAR B FHAAENRKELEME 5 TEHFYORIE
AHREGBRZUEXGTAMER SEEREHERGA X RN NIF
RIE > MBI FRNEBR DA FATRTENMSEE > AME R BETH
FEEAMGBL > LA t2MEN ST LRTRARIE -

BT RRLEM S FAMBSEAERNEERE - AMARENLS
FERBMAOFT XRT B2 A RITILEMAL Y » % £ %4 (Multiple Representation )
BUAS AR ERBT ARERABE G o R A A X FHE R RERER
R IK o Ainsworth (2008) 35 €M % E RN ANEE LAFEFT A a3
Z2IA KELSANZERIREARY RN —EMARALAEH S EG 0 21
B-RMAEREEZREBMAL P — MBS ERBMT R AN
B & HAL S IEAR o flhe @ ARy F2DE3DEMEAT 2R E =R R &y &K
4o B2-2-1775= (3] B Wu, Krajcik & Soloway, 2001) » H ¥ B(A) A Al &4
R TRERASFRRFOEE HEREGFEH B IR T =ZE T
“i BB)ARKIDILBEE s THEEY  TUE R THARKSEHE
O)ABEIDL LUK ER SEA)AETFE LR 2R GNEHEX 4840 B b
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T
-
H—C—C—C—H
1 ] "d‘g-ﬂ t..p M
H H H ety
(A) (B) (©)

B2-2-1 Aoy Feri#H X (531 8 Wu, Krajcik & Soloway, 2001 )



Boulter & Buckley (2000) X 7&k&# 69 X A4 B R R o fT L 23 >0 R
AT RERS AT EAE

1.BA24y (Concrete) :HE=EZRFTHEE -

2.53d) (Verbal) : f54% 582 6) ~ %35 2 6Y ~ A0y ~ AARFEG) ~ AR
WY ~ ey ~ Bt Ao S ey A o

3R (Visual) : 3546 A BI04 % L ey A R4 -

4.2 uy (Mathematical ) : 54 R, ~ F A2 A 1 — b i o

5.8)1F#y (Gestural) : I a# HHayd) EidA2 -

BREMEAMT X TUAERFL > RELAABE KL S EBER (mixed) -

A RALR )R AN BRI H LB A A S BILRRERSTH
ATk BB AR A NBRAB AR TR AETRAELICR T A
FoyF X B ERBGGEEAMEA R ETHIFR LRI ENET
aE A’ HASEBETRART B HLEH PU—EBEATERE
H—EEF BHEEFIHEALEFRORAED My Fukh LE&ETEAFRLT
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o

Pardo (1989) 45 » RFEARF R FHBEE T > ERAMEBAA > THH
Fu 5+ EFE&M# h s ETH (bonding pair f#EB.P) v kst E T4
(783 EF lone pair AL P& B RIEM KX T o0t H 4% th RAE L 00 6548
DR 3% B B F ¥ & 32 3% (Valence Shell Electron Pair Repulsion-VSEPR ) 2 3| 7
AT

Pardo (1989) #IA AFBEMRA A EFHES FTEMBO T Z LB A
HERAENB G LS 2LT HEobt s RINH T FHO A A 4 ehBP fu
LP # B RIE S FEHEOBAK o BARRIFT 635 APardo A\ TH S Al 8 R
FHOBREFHEIHRSERHLEENER > R2-2-10C0O A1 :
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B R R e AR AR B 4 B R HEN R SR 0 RBA AT R Ao 0 B S E A AR - P
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AAMA ERONEAR 7 S0 ki @45 ko BRI AE 002 B A S TR B
FoREB - HEFITLL  FMEEE - B BIFRRAEERIEBNEETREEZANR -

ZERBEAABN AHABBAELE LA A —KREFH T RE T ER IR R
MZ AR RE aNEFEXFLHRAMNS FAREFNEFENAT B
HEBRRENEE FEERAETARRAZEX AL ABREETNE N &S
BERBER T TREZEXARREL A BRELELREE RREANTRE
T (MF:#%2001) - At HHEEELNELEERTUBRRET LA RITEE
B o R R L e 8 A

AR EM S WA TS Y (elearning) 9 FH B AL % £ B HUE R
FHEL AN AR BB M 2T AREITEEY - 28 H LW LEITH
B MF 22U ERGNFEEFTEH - A8 EHRBRONELETEE 7T
VGRHET R MR R A A EREERTHNEEHNEEEEURERRE
ZEEHEHR (RFE 1999 ; HhEAE > 2008) - AHERILZERE PAFENHS
BREETURA "2ERE  RGZE ZEHETFENEBGE L RBIEFLE
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A~ BRFFL2001 5 AR3EAHE > 2008) -
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ROAFEEE  RAARTFALZEW R, FTHRAHNTAENEE - &
StEAFAREHEEE -
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