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Abstract

he purpose of this study was to modify split-atten-
T tion and redundancy effects in multimedia learning
environments by presenting the text in auditory form or by
physically integrate the multiple sources of information. The
topic of lightning formation was presented to middle school
students via an animation (n=51). Concurrently with the
animation, one group viewed on-screen text presented
adjacent to the animation (textual concise group), the se-
cond group listened to a narration (narration concise gro-
up) and the third group received both on-screen text and
the narration (redundant group). Learning about lightning for-
mation was measured by retention and transfer tests. The
narration group was outperformed the textual group in
retention, revealing a modality effect. But students in re-
dundant group performed worse on transfer test than did
students who received concise formats, revealing a redun-
dancy effect. The results are explained by a dual proces-
sing model of working memory and limited visual channel
capacity. Theoretical and practical implications of the fin-

dings are discussed.

Key words: split-attention, redundancy, modality, multi-
media learning, concise instructional format, dual pro-

cessing.
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7. cognitive theory of multimedia learning

1. multimedia learning environments 6. narration

2. modality

3. mode 8. split-attention effect

4. animation 9. redundancy effect

5. on-screen text 10. auditory/verbal channel

11. visual/pictorial channel
12. dual channel

13. dual coding theory

14. working memory

15. cognitive load theory
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1. generative learning theory

2. active learning theory
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1. contiguity principle

2. modality principle
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1. dual processing systems



‘SJKA&él’-ﬁ43\.?35‘_,";,)'1:){.‘5u‘ﬁuuﬁ‘5.\n\}.‘~':‘5wu).\q‘5ﬂfﬂi‘5L@.|4:MJJG<33}§!)A:_-}5_MQ,1.\»

~JSE sl e eomie (65l Cale D9 4
LS S dielo S

20 slosddues] & wg38 SleMb] > Saslsl @
—JSE alg ) e ereis o8l il 551551 4
A Aaled e diclo (6,5

99
ol QEAS S 1 oS gyl g S S
P 9 (48 YY) pod Al ymay jool [ils 0 adlllas
Ole 5l (Bolai jobay & g (pleialy 0)93 (435 ¥4)
(el oo iar &5 V5 5 PA) joel sl a5 VFE
ohad Lous obsl s s sledly awyie S
Gosb Jlelidlen aisej ;> aiged 09,5 (pwlul il
b i Sl Galesl 5l S sl SO
el S5 il b Ko il adlas T
A Bolay jebay JBaiScs i oy Solas Mals’
(6)lsS 09,5) ,laS = ppdpesi] Joli (a5 Lol
S a5 (e 29)5) donhne e - (e
NS o B catin (4958 0)5) doxio pyie
dlae 355 ialefl lalpd ) lengS 5 plSauses s
o ot 3 ST oll o 5l 5550 ises oo 009
3 o b s 25l gafl ls 5 31 oo c0a
b b I Gy o (VM) g8 (slasyain,
o 8,5 18 ik )3 pslate cul sl +/o0 Wl
Oladllas 31 odol cuwd 4 o 3l poes dils 5l p5Y
Fge 9 e (Voo O 1S 5 LSS
s o (Yoo)) 5lhSd 5 mde o g il Yoo¥ AQ4Q)
o 4 b gl el (Yo o8 Yo o0) 1S (elgldow
«S5) olg o 4 asrlie bodgy f= 010 350 5
GxnlS oy 5l 2y5e Aiges e Sl (V220
3yl 85 BV dised S o (g8 aw b g 54 VY
M S ol 0 blasl cole)y jobaie & Lol L0
i 555 03, > ivgni] il 1ile) Lo
r2 4 el QLAY 58 BY pgecme b g 4t Ol

(130 5 pde A (1,0 5 BoJlS) 24y’
&,LeS el 4 d o e 0 S8l (Ve 0 )
Slze > b Glp el b e 358 0 w290
—piy ge Coldy ol g WS 0B, KA L gyl
—oH g oo b el Slegond (Bl ohs
5 pasl ad g S cile g b aalgd 4l el
bl el wles oy 1y bjgel Cllas (glgie
bl Sbly (e laley Lix lelare 4 Lol
GBSl 5yl 1) suete SLeMbl glie S
odal )3 @l 5 Jglite (g pol g0 4y w38l (el
2wl Sew ure byld cov (Jb e 4 o]
S oo g S (el ol (bjsel B S
(Jle lp 298 jalb €58l pie A ) @le (pl
slp LS a8 wisls Ui (Ve oY) lgw g Juis (ot
Sa9rd 4l Sy plyieds adan (slail sz bjel
Al less & e ) 5y g

sdl)l o)l el oo S o (Yor)) pas
rge (Bigal Sl WLl coles b (lailoy wix
o glaoley as glaaoly shb o S ol ddiee
L sl SleMbl plie Jols b0l oo Cul
hisel 2)90 Slgime Lol GG g patse Sledb
e dislo @SS ggdge > (Jle sl il
|y diclo (5SS alsye VF Laib ] ol
&S b e ki ol olyan (oM o 5 umd (L5
o obsS loplie 5 |, alaye V5 ol &S L
Sl xix las &) g9 cpl pol> Simgh ) 48 (o
005 o2al 2 g0 Bigel (SbedB lyie cou

Ban 025 sl g o)l slate (8)5 Sl > L
S5 - Uiy s poges] pols imggy (ol
B3 sl olol y dgdoee byl b (g, Salidls
L x5l b Gy plsg BN )
55 Bl GBI Caa g bl p Gie el
1 g yhae 4ns )3

Slgi oo (4l Gygody (WM CleMbl 4l @

1. concise instructional formats

2. design

3. effect size
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