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Abstract

According to Sweller’s"design principle, the designer'is expected to consider information
regarding different formats-and combine.them with adequate media for effective delivery to
different level learners. Many relevant studies are based on content of teaching material that
uses visual objects (pictures, téxt and animations) as primary elements and audio objects
(voice-over explanation) as the secondary elements. Furthermore, since a relevant study on
audio media (Mann, 2008) pointed out that learning via multiple sensory modules helps
learners to focus, this study plans to apply different ratio amendments of audio medium, and
add vowel variations on the voice characteristics. Such a method is expected to improve
learner’s willingness to study, as well as to achieve better results. Moreover, the individual
differences of the learner’s living background also serve as a basis for categorizing test

subjects in the study.

The objective of this study is to analyze differences in students' learning effect after
accepting teaching via audio media, so the feasibility and result of teaching materials
combined with multimedia such as audio objects can be evaluated for teaching subject
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according to more conceptual and abstract properties. The study adopted the standard
experimental design and targeted 145 students from 5 classes of a junior high school in Miaoli.
First, the unit of “Acid, Alkali and Salt” in Standard 8 Physics & Chemistry was used to
discuss the influence on students' learning effect under teaching material combined with
different ratios of audio objects. Secondly, the unit of “Metal Oxidation & Restoration” in
Standard 8 Physics & Chemistry was used to discuss the influence on students for study
results and cognitive load when applying native language to the design of multimedia lessons,

as well as to the analysis of the relevance between them.

The results discovered from statistics and analyses of the experimental study are as

follows:

1. There was significant difference on thelearning effect between multimedia
combinations with"different ratios of audio.objects.

2. There was significant difference between Hakka and Mandarin explanation material
for students of Mandarin backgrounds-en-the learning effect in “Metal Oxidation &
Restoration”.

3. There was no significant difference’between Taiwanese and Mandarin explanatory
material for students, on the learning effect in “Metal Oxidation & Restoration”

4. There was significant relevance from design of multimedia teaching material
explained in Hakka on student’s learning effect and cognitive load.

5. There was no significant relevance generated by the design of the multimedia teaching
material explained in Taiwanese, on student’s learning effect and cognitive load.

Key words: Multimedia Courseware, Sound
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é*-!'

B ) EREFE ($9) S bl R SRR B A RIS
v 3 Hockett (1958) eif 5 #4H 3 0 HBNTE (7 5 GALFCH T 2 F ¥ 3 cehn

17 o #7104 Hockett 7 § e7iE 3 cnA A F I » £ H I HEZ L hp TEHP{oE 3 2 L



BRINL > AR E < g s ¥R e 2 B E T o e wl i (1) B -
RECE (2) A#BEE (3) iR (4) 7 a#i (5) 22w (6) B (7)
FAE B) FELM (9) &4  (10) Brivie® (11) 2 A4 (12) A FLE (13)
BREFH  FRREEN AP IF I E AR R FEG R g% R
EREEGE G B EFREIGFIEEEOT AL LM L B R RRE £
FORALLLW . ERY P ARG p e dET RAFY L gRE D 2«’¢,T*a4
Fenig v ) A F(mother'stongue) > A AT E R AHEHF T REFE 0 Ed - R
b A R ke Hhe T2 B TS ki RaaE s s TRAE ) o T
PR A A RE AL RORB Y KR A R FPWRETIRFLFT A ko AP R

HTEG 0 RS ABREN AT - BE7 (LEF 0 1996)

2.1.4 F g 4R~ 2

R b 26 59 3o~ By v 2 #0 Bo Kerr (1999) 707 1 = 48 5 448
BpEr i % hd it (elements) 24 %] 5 i (speech) ~ % 7z (sound effect) ~ 4
#(music) e M T A B[P L EEFEM T ¢.2 & ¢ (narration ) ~ ¥ 3% (dialogue ) ~
B ot (directaddress) o FFEp @ h R B LT~ A F e T s
A TR AR o AAFHEARTRLFY Aol R RE TS (p #
B) s ETHR G O B ERNERE AT e PERA LV BROE
Yook s TEEaEH LA MEE S XHH % 0 27 - TR G He Ed > AR
R o230 3o ME T4 7 AT S MINRAPER LS - A E G S0 gk
% o v sl digp B enF 3 (Rowntree, 1994) o 3.4 % 0 BEd § BahE R ¥ ARG

B BREFI TS S
2.1.5 % ’]‘# -5 # it 272 (Structured Sound Function Model)

Mann(2008) & % &8 %5 i it E42 7 4% 1) SSF model - & B #-3|123% 24 it

PR S AR R R R S Az BEHST B HT A BAK



BRBER G REY Jﬁ" EBEY AL R MR P 12 B 4% Mann(2006)#% 2 % 4548
BY i@ A fpdlanm g IS SSF A end 3 T Bl 5 kg 5 BME Y L L

Tk AR R Y B

Learner's Executive Controller
accesses data from the senses,
focuses attention to learn,
sends for data from LTM,
compensates for deficiencies
and guides behaviour

Learner listens to
speech, music or
sound effect that
motivates, directs,
instructs, hints,
reminds or gives

Learner reads on-
screen text, a graphic
or animation as a visual
gvent

teedback /\
iE
= 2 3
2T ETEE
/ Sz= 28|/ N\
! 1 r 7 E g ﬁ g i Te
Auditory System =S S o E H Visual System
Lleal‘rler encodes g1$l - _E e E"E Learner forms an interface
directly to phqnqlogu:al - = = = S || between visual and spatial
store.Details indirectly £ ¢ Z § g || datain a visuo-spatial
through an articulatory = £ .E || sketchpad
e
U - D /

Learner's Long -Term Memory |
| is gradually altered by the process

B] 1 The structure and process of learning from multimedia according to the attentional
control definition of multimedia learning

(31 p Mann,2008,Computer & Education)

¥

\\\

B 1P Rt MY FOREEHEARE FTHRPFTHFT FRXIEI B B

pul

B RESE g A AL L e R Bk el S L AR s

iéf*%mﬁ%ﬁﬁﬁﬁﬁﬁ‘%’ﬁg??'314— FUOF e R e AR
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<Structuring the sound with a visual event>

The goal: The constancy: The density:
is convergent 1S continous or is massed,spaced,
or divergent discontinuous or summarized

<Giving the sound
a function>

A temporal prompt:
that cues

that counterpoints
that dominates
that undermines
A point of view:
objective,
subjective,
performer,
political,
socio-cultural

A locale:

real,

imaginary

An atmosphere:
feelings,

mood

A character's:
past,

future,

personality

B] 2 The five functions and three structures of sound in the SSF model
(3! p Mann,2008,Computer & Education)

o I8 B ndy i (4§ 4RI R4 W) e T K (FoSSHRAI T AL 5 e il
oo R oy RS et SSFHCRIRE 0 S MR 4 A mn T e A
FPREEY HOF YRR LER A FHMAL Y AT P AT R Y 7
FRAOF D FE M EFT R RO oA SSFHAR ST A R
B w gt Bl oo 5 0 Rdaen SSF BCA A B R hb|F o WP Y e

FFUAAORE S P L BB EROREF R B KT I LB Y S 9
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Bor o~ wAEEF R AR AR E - BREAAN l R E A HAY AR
R A Ry ﬁﬁi”fi%ﬁd BT -—&E~F g -LRF2HF o TR
BAEES R T ERRTEZE T BV A OREFREIIFAR T Y HEERTH
BBy RETHE S ED R oA FEY 0 oAl EFL BV F A
R E tfr@ SR RO F AT e RPE R A RS -
REPSFE ol WEF 2 BY FAZFREFTHLTFNS- 15 SEHFFF

VHHERER el el n B F ok Pelhbdied Epraoic® o

2.2 5 R8T 5

221 RIS

Paivio i 1960 & L 8 e 19704 & 5 8 3%, B4 72 4 (dual-code theory), 45 1 4 47
"R i ah ot T S il & o Paivio (1991) Sn: 8% F A R F 57 sy
E 2 e oL dgde, B KB RNBARE AT BB, Bae- B AHR L E

TR, W et T ansR S YR AT LR A SRR AR 0 A ARk
s B R ASE A i - BEAGRE TS SLp F MEY f AR V- AR
EPASmAS o feiniheod XARE L L o S Bk RHE z&afj&? 220 S
- RRFEE A FAES B E S A FOEE o BRI A A S AL )5

g,ﬁgjgfmw v @ F R MR AN s A B (TR sk T;K’ﬁ HE2p g Eak

P TEF O Rk d skl R e RERF P IV A Mo i B L
Sem g Rt he B 33 S EALEF T A > 4 ¢ Anderson and Bower(1973)4%

g3 ﬁ%i'l’@' FERGRFEERAI {F P 0 §F A NTAERB G FZ A
» %2 #&# o Alan Baddeley(1992)#% ! ¢7» Working memory model 4 2 Mayer(2002)4% -
1 Multimedia Theory ° EMwmiE- H I 5 = Ay igdl @ (1) 2732
(reptesentational) : B &M fr2hiE 7 kiAg 2 0 B BAAEY o (2) 24
(referential) : 12 253E 3 A SigfBs g5 ki k> K 2§ o (3) & & i 42 (associative

12



processing) : @i+ A3 fEEAREY h- BIEAP AR D AL B 3 -

SENSORY SYSTEMS

representational connections

A\ 4

\ 4

logogens imagens

Referential

connections

1 1

VERBAL NONVERBAL
PROCESSES PROCESSES

Wl 3 %L l€ = FW
( Paivio, 1986 )

222 S48 Y B A

%%

' 2 2z

LEE Y ca ML i A
,L,1

2

KUK BFL AP R AFASHFERY 245

fmb

~
»

S e A QR Y @R ER  Ab e I ELERL oA
Mayer(2002) 4 B IEH 2 A#H > PR L3 S HMEIRDIA R LT N o2 G2
s R T r B el Sp e E R S Al T A et
JRART Plgrda i A FERiEeY A EdER A AR TRE b aEA A
PR g ROFTARAGELI X B~ v F R F > B4 5 Mayer

PN ipz A L8 0 S AE (TR AR o
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BIULTIMEDIA SENSOBY WORKING MEMORY LONG-TERRT

FRESENTATION  MEMORY MEMOIRY
Verbal
Model -
ratl Prior
%L Knowledge
Pictorial
Model

Bl 4 B 2Bl (s 8 (TR AR)
(Mayer, 2001 )

FH R RIS N F R G A I Mayer #-F RGN 0 T BB K
& RA
1. % 4548 J P (Multimedia Principle)
By E S e 3 R ek o - IR P Y ok
2.7 B 337 /i P|(Spatial Contiguity: Principle)
R S Wl R I 1. Py R

3.pF B ££37 /& P (Temporal*Contiguity Principle)

ABRE e FACE P N AR G 5 B L R e E Y o gk o P ETEE R h ) Rk
%47 cMayer T8 - B FHREFFR D RRMPM AL MEF HitE
ARSI Rt R AR S B SR R R R I ILER

AAFRT BBV F PR SR oy A v iR 3 R E R G
BOOOYREEE -

4.4p B¢ J B'](Coherence Priniciple)
FEREP FAM AN T B folF & '5»7%‘»#*”*55 €7 RiEenF Y otk o
FPEIER R IR gREFY Fha TRl FER A f RV Sk
Tﬁg % o

5.7 3% & l(Modality Principle)

FYFiFFfrded (530 ) ook i F o e Tk s

6. % 4 B'|(Redundancy Principle)
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AL UE ot kK FRAPLERE R FF L he TR IE S o 2 Fehk
Ry gd AR AT g FIR AP ATRHGEMNRF ¢ B LERTEE
&m%’%“ﬁ%ﬁkﬁﬂi NEFIDTFERER FHFL SR T EH A
AL F A f 0 RIS TR N 2 R FeB P A

7 %] £ £ J& R (Personalization Principle)

FHK “mx%ﬁ“QWEﬁﬁ$i@ﬁ?@*ﬁ%@oﬁi%%ﬁméﬁﬁ’ﬂé
Rk AR L RKH R ik A o RPN TR Y ¥ A

3‘(';"5\1?1/’11 ijlyt.,fi“;—al] '%’ I/”'l"ﬁ'ﬁ 94 l;’ﬁ:?:t“H‘ ;_L TR 1§' ’Zﬁ%‘ l—’n«‘fp A L B L__p,\.rrf'é el
8.3 # J R (Interactivity Principle)

d el B VB RMEV F EE S R R L TR L e
HALFY FORACR AR = R B g YA A o 3B R AN P AR Y

g Fet B TR 3 B 4 e 6 ¢ RO (HRR e » 2008) -
9.1 55 i Bl (Signaling Prineiple)

ﬁémﬁT*kﬁﬁim@%*ﬁ?ﬂﬁﬁ”*ﬁh&4’% d R4 B RE R
ﬁﬂéi»ﬁﬁ%iim, ABRESIAAME T EE UL 8@ S RTT R

g

MG FEHERE Y o S UEY SRR Y F B Y - BB S
PR NEREY RS L RBETRR > A HEF ek H IR FE S DIUARE
SRESFENRFEFRTLZ L > A RMRFPHECE I T ARG SR FRL T
FoBHFBHERFTABAE LRFIARA N AHREE AL R 3
e AT AT F ﬁﬂ’%@%?ﬁﬁ{@ﬁ%ﬁgm%”"%amlg -2 4

YorRk LBl 2 FHR LR BRI - fE o A RS Y ok o

H
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223 4 iR B Y4

NS ELEE R NI AL A SRR EU N s R
RAESEF o F BULH XD Felh 0 £ B B L £ Rk g

»

Hs e b «mﬁygﬂ$ EWefhc FRERTRY A b B Ol aui e

]
—\y}

L

?

2E Y iamp EENL @ eROF E L] Ao F PR B e A it
A

FRAL [ EH IR L RS AR S L TR 0 B R S

v v
Y ‘e =2lp (STM) E#reis (LTM)
(PR
| W g fezeds (WM) || Y Fiwi
ij- (#32) FRLER
il “
>

B 5 A EgE et
(51 f % % 2 > 1994)

dRID Y T AR L AT e s 28R T e ml e

1. F 3= (Sensory memory » # # SR)

EFoRApEHAL - A S T EE T a1 E Pl
LR BT PR (R T ) o BRSO R 4 L R -
U s LR T AR Ty o

FARLE AR R BZRT A 0 R AT LSRR BT B
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BB ALAL 5 B P ICB (I 0 1993) o B X AR - o ST R R e
& > % Darwin ~ Turvey £ Crwoder(1972)sf 8 # &4k & 7 4o > O Bap P 7 7 i
wIR 42 BHE LR EANETEFIARLL T BT I F P FGES 2 1994)-
@”%%@%?%’ﬂi&m%ﬁﬁﬁﬁ’%?ﬁ@{i@?ﬁ&%%@%#@,
FoBRLARE  REFERAPFRLEFL LS UATHT P K F R
ZH VB F BRI NORE BERNLVAAIULE  AFET Y
FHBEINE 2 AERIGREE PR F T R h LR AR BRI g o

EEVES R TPt N IR T

2.7 4 3= J(Short-term store > f§ # STS)
‘B e RFIL F oS IF (Fehrt g o FPt X fL 5 i (775 R (working memory) ( Sweller,
Merrienboer, & Paas, 1998) - @ffelB¥ B 5 L3 A AL 8 (7% ¢ H - F 4
AR I B AN & s L S Rk s L C AN E R AR LD
gﬁmﬁ@wuﬁ%@o@;ijﬁw%ﬁ\ﬂﬂ’M&wﬂﬁﬁﬂﬁaéﬁgjﬁ
BAEL o BPERY —IEF RO SHERT anl SRR Y 02 5 AL
%g%@,jﬁ»aﬁ%ﬁoﬁﬂﬁﬁﬁwﬁﬁfxvﬁé;%%ﬁ’@%%&‘%
Aok s B RRAT o MIRGLEnE Y L) 0 B AR AR 2k R A A 0 T
FRATEAT I e s B P HR SR T Y JEF R s Favie-
SRR - PR E AR TR 0 F ks 0 T RUER Lo frae T £ 5 5
BRI A o mY e RN £ 0 FL RS n R F @AY 2R lAF 2
WEARSD > §RR P AREDIANL > AT A Y AT R L BIIEFA

RB-E DR EREATNLE T L B AR

<

-~

3.% ¥ 7z & (Long-term memory > f§ FLTM)
£ #7efh (Long-term Memory) £ 3 &£'I% € > & "UPRE G ifgL o £ H eRfred)
ey = w4 d 4%{%m*ﬁjR*%&ﬁl€4%¢§#?”ﬁﬁﬂi'iﬂk
T35l » &8 (short-termmemory) > T H 7 £+ &5 7' B 78 7£2
i (Miller, 1956) (#7 T3HM- LR F = A BT ) 4ok EiF AL
A AREFESE LY 0 8 30 T gR2A o FPEERAas T 2 Q=

AR LT CEEEE RN ES S S AR S T SE L

>

(e
7


http://www.hksports.net/hkpe/running/motor_learning/short_term_sensory_store.htm
http://www.hksports.net/hkpe/running/motor_learning/short_term_sensory_store.htm

PR LE U S B E R L AT fomseih Y BT K
Pl AR GAE-FLIEEER I BABESOF RER o el E RiRY
ﬁﬁw%’ﬁﬁWWﬁéﬁﬁwﬁﬁoF—éﬁﬁﬁiﬁbﬁ’ﬂjﬁ-; BFp LR

T

EARE £ IR EIEF SRR Rl S EN A A
LEEE YA RBE G RN R B 6 T2 FLERS BB S @i

,"45
M, p A e 7 ETeRHE (FIE Y o a2 2 AN T A B p AT -

1Y 3 TR Y

(4o

<@
—
—\

T T (Aot B SRk (TR DB A P AT R I R KL .
m By i K ﬁj”jﬁ‘{?“ Foleharg s Hoa R e T ok o iRk )]}{% "
}—}.

2

*—‘“%

EIR s ek o 2ol A S 2 & 4500 T = B 2204 (Schmidt, 1991) 5 4-] 6 :

Via Selective Attention Via Rehearsal
Short-term Short-term s Long-term
g S S ' o M Memory
. ensory Stores emory «—
—>
l Via Retrieval Proceses
Input Action

23§JSJ E]Fﬁg/:-\zm

AELHFAN RAFEROEY FHI R F R 03 B E S Sk

HEFHRE? CHEY AT LR? Kraus(2001)4q 1 > i %] £ £ (Individual difference)

HEY Sre PP MFT L > @ Federico(2000)7™ 4 12§ - AR E Ko L35 &
b EG R AREEPSRG PRI ARULE > F2 ] KETRGOR Y S
3L o
2.3.1 % 5 A G )
FEAFARRDTRFER  FREFHFL G RRNFEFEFFHS 2 L
kit B EF - FA S BA - BRSS! gﬁ ;LR — it
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A YA B RaA F Ay et ERFI M OFTT A
PR R oA B Y FREBAERP AL A oA e i REAAAKALR
Bt oz o AR e A BB RS pMA KEAR - FhE pOEHE R EA
PR R centh G BARFE o T e DL PR A EEFT I F(FaF
PiRE) CERSFCRAAF (2 5F) ToRE o (R 2 d0 1991) kAP LR fE- T
SEAEEGS G RBETHEES  PRERO L TF R A<PEABHL>2F 2
T<HET CAGEHFLB- BT IAGOAL SR A T EFT LG ek 3

23 EREHESSG

#7H 1907 # 4& % 1993# = 4
o $230% (76.7%) ¥1466F (73.7%)
BT RS %508 (16.7%) 2408 (12%)
S A A S48 161, 3% ) ¥260% (13%)
c#e b 9115 (3-7%9 %348 (1.7%)
BAT K $300F $20008
AR5 ER R 8 2001
gt ot o A E e R G e - s A B
A E - fEEE T A TR R R AR TR R § FIRE A 3 o

= ;L“ BARETRE > IR g A AR BRSOy AR e R H AT
BN E MR RAOEFREFS L AR R BT F R AT d e
AT R H R B F AR TN BRE AR E IR pE AR
SRRSO L B NEY B Rk ol AET A Bk T (e 2
g s T Ay A RS0 B o R AR ASA N R S 0L RSEAIEN A G

35
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http://zh.wikipedia.org/wiki/%E6%A1%83%E5%9C%92%E7%B8%A3
http://zh.wikipedia.org/wiki/%E6%96%B0%E7%AB%B9%E7%B8%A3
http://zh.wikipedia.org/wiki/%E8%8B%97%E6%A0%97%E7%B8%A3
http://zh.wikipedia.org/wiki/%E8%8B%97%E6%A0%97%E7%B8%A3
http://zh.wikipedia.org/wiki/%E5%85%AD%E5%A0%86
http://zh.wikipedia.org/wiki/%E9%AB%98%E9%9B%84
http://zh.wikipedia.org/wiki/%E5%B1%8F%E6%9D%B1
http://zh.wikipedia.org/wiki/%E8%8B%97%E6%A0%97%E7%B8%A3
http://zh.wikipedia.org/wiki/%E8%8B%97%E6%A0%97%E7%B8%A3
http://zh.wikipedia.org/wiki/%E6%A1%83%E5%9C%92%E7%B8%A3
http://zh.wikipedia.org/wiki/%E6%96%B0%E5%B1%8B%E9%84%89
http://zh.wikipedia.org/wiki/%E8%A7%80%E9%9F%B3%E9%84%89
http://zh.wikipedia.org/wiki/%E6%96%B0%E7%AB%B9%E7%B8%A3
http://zh.wikipedia.org/wiki/%E6%96%B0%E7%AB%B9%E7%B8%A3
http://zh.wikipedia.org/wiki/%E7%B2%A4%E8%AF%AD
http://zh.wikipedia.org/wiki/%E8%87%BA%E4%B8%AD%E7%B8%A3
http://zh.wikipedia.org/wiki/%E6%9D%B1%E5%8B%A2%E9%8E%AE
http://zh.wikipedia.org/wiki/%E7%9F%B3%E5%B2%A1%E9%84%89
http://zh.wikipedia.org/wiki/%E6%96%B0%E7%A4%BE%E9%84%89
http://zh.wikipedia.org/wiki/%E8%8B%97%E6%A0%97%E7%B8%A3
http://zh.wikipedia.org/wiki/%E5%8D%93%E8%98%AD%E9%8E%AE
http://zh.wikipedia.org/wiki/%E5%BD%B0%E5%8C%96%E7%B8%A3
http://zh.wikipedia.org/wiki/%E5%93%A1%E6%9E%97%E9%8E%AE
http://zh.wikipedia.org/wiki/%E5%93%A1%E6%9E%97%E9%8E%AE
http://zh.wikipedia.org/wiki/%E6%B0%B8%E9%9D%96%E9%84%89
http://zh.wikipedia.org/wiki/%E7%94%B0%E5%B0%BE%E9%84%89
http://zh.wikipedia.org/wiki/%E6%96%B0%E7%AB%B9%E7%B8%A3
http://zh.wikipedia.org/wiki/%E6%96%B0%E7%AB%B9%E7%B8%A3
http://zh.wikipedia.org/wiki/%E9%9B%B2%E6%9E%97%E7%B8%A3
http://zh.wikipedia.org/wiki/%E5%B4%99%E8%83%8C%E9%84%89
http://zh.wikipedia.org/wiki/%E4%BA%8C%E5%B4%99%E9%84%89
http://zh.wikipedia.org/wiki/%E8%A5%BF%E8%9E%BA%E9%8E%AE
http://zh.wikipedia.org/wiki/%E8%A5%BF%E8%9E%BA%E9%8E%AE
http://zh.wikipedia.org/wiki/%E6%A1%83%E5%9C%92%E7%B8%A3
http://zh.wikipedia.org/wiki/%E5%85%AB%E5%BE%B7%E5%B8%82
http://zh.wikipedia.org/wiki/%E5%A4%A7%E6%BA%AA%E9%8E%AE_(%E5%8F%B0%E7%81%A3)
http://zh.wikipedia.org/wiki/%E5%A4%A7%E6%BA%AA%E9%8E%AE_(%E5%8F%B0%E7%81%A3)
http://zh.wikipedia.org/wiki/%E9%BE%8D%E6%BD%AD%E9%84%89_(%E5%8F%B0%E7%81%A3)
http://zh.wikipedia.org/wiki/%E8%A9%94%E5%AE%89%E5%AE%A2%E8%AA%9E
http://zh.wikipedia.org/w/index.php?title=%E6%BC%B3%E5%B7%9E%E8%A9%B1&action=edit&redlink=1
http://zh.wikipedia.org/wiki/%E9%96%A9%E5%8D%97%E8%AA%9E
http://zh.wikipedia.org/wiki/%E9%96%A9%E5%8D%97%E8%AA%9E
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