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H o w d o differen t  componen t s o f  mult imedi a affec t  learning ? 

Adrienne Y. Lee and Alexia N. Bowers 
Departmen t  o f  Psycholog y 

New Mexic o Stat e Universit y 
Las Cruces ,  Ne w Mexic o 8000 3 

alee@nmsu.edu ;  abowers@luna.cas.usf.ed u 

Multimedi a i s compose d o f  variou s components :  text , 
illustrations/animation ,  an d audio .  Thes e component s ca n 
contribut e differentiall y  t o th e learnin g o f  material .  Paivio' s 
Dual  Codin g Theor y (1971) ,  wher e th e learnin g o f  materia l 
i s  enhance d b y th e simultaneou s developmen t  an d activatio n 
of  verba l  an d visua l  codes ,  ca n b e applie d t o multimedi a 
learnin g (Maye r  &  Gallini ,  1990) .  Howeve r  mos t  empirica l 
wor k t o examin e thi s theor y ha s focuse d o n illustration s an d 
text .  Therefore ,  th e studie s describe d i n thi s pape r  focu s o n 
al l  thre e component s o f  multimedi a wit h th e goa l  o f 
determinin g th e contributio n tha t  thes e component s hav e o n 
learning . 

Experimen t  1  teste d whethe r  differen t  component s woul d 
resul t  i n differen t  amount s o f  learnin g usin g a  multimedi a 
trainin g progra m i n optics .  A  pre-test-train-post-tes t 
procedur e wa s used .  Subject s first  receive d a  spatia l  abilitie s 
test ,  the n wer e give n a  pre-tes t  i n optics .  Afte r  training , 
subject s receive d a  post-test .  Th e multimedi a trainin g i n 
optic s eithe r  presente d audi o alone ,  tex t  alone ,  picture s an d 
animatio n (visuals )  alone ,  audi o plu s text ,  audi o plu s 
visuals ,  tex t  plu s visuals ,  an d al l  thre e o f  th e component s 
together .  T h e contro l  grou p use d a  genetic s tutorin g 
system .  Result s indicate d tha t  tw o component s wer e bette r 
tha n a  singl e component .  However ,  a  differen t  learnin g 
outcom e i s measure d dependin g upo n whic h componen t  i s 
adde d 

I n Experimen t  1  som e o f  th e component s suc h a s 
animatio n an d audi o wer e presente d separately .  Fo r 
example ,  subject s i n th e audio ,  tex t  an d animatio n conditio n 
first  sa w th e tex t  o n th e scree n wit h th e audio ,  the n sa w th e 
animation ,  an d the n finally  sa w th e tex t  scree n again .  The y 
coul d repla y th e audi o an d repla y th e animation .  However , 
onl y th e tex t  an d audi o occurre d concurrently .  Thus ,  th e 
stati c illustratio n o f  th e animatio n woul d b e availabl e durin g 
th e playin g o f  th e audi o bu t  th e audi o wa s no t  availabl e 
durin g th e playin g o f  th e animation .  Thi s metho d m a y no t 
hav e bee n a s effectiv e a s presentin g th e animation ,  audi o an d 
tex t  al l  a t  onc e (Maye r  &  Sims ,  1994) .  Therefore , 
Experimen t  2  wa s designe d t o examin e whethe r  concurren t 
presentatio n woul d m a k e a  differenc e fo r  thi s typ e o f 
materia l  (optics) . 

Experimen t  2  use d th e sam e procedur e an d material s a s 
Experimen t  1  wit h th e followin g exceptions :  onl y audi o 
plu s visual s an d audio ,  visual s an d tex t  condition s wer e 
tested ,  an d tw o n e w condition s wit h audi o playin g 
concurrentl y wit h visual s wer e added .  Result s indicate d tha t 
fo r  al l  thre e components ,  concurrentl y playin g th e audi o ha d 
littl e effect .  O n th e othe r  hand ,  audi o playin g concurrentl y 

wit h visual s whe n onl y tw o component s wer e playin g 
resulte d i n slighd y bette r  learning . 

I n summary ,  tw o o r  thre e component s wer e bette r  tha n a 
singl e one ;  however ,  audi o an d tex t  wer e no t  a s effectiv e a s 
audi o an d illustration s o r  tex t  an d illustrations .  Thre e 
component s wer e no t  bette r  tha n tw o components . 
Consisten t  wit h Maye r  an d Sim s (1994) ,  concurren t 
presentatio n fo r  audi o an d visua l  component s wa s bette r  tha n 
presentin g th e component s separately ;  however ,  n o benefi t 
was foun d fo r  concurren t  presentatio n whe n al l  thre e 
component s wer e present .  Thus ,  i n bot h experiments ,  thre e 
component s wer e no t  a  vas t  improvemen t  ove r  tw o 
components . 

Thes e result s d o no t  uniforml y suppor t  th e Dua l  Codin g 
Theory .  I n suppor t  o f  th e theory ,  addin g a n overlappin g 
verba l  cod e (a s evidence d b y addin g audi o t o tex t  plu s 
graphic s o r  tex t  t o audi o plu s graphics )  wa s no t  a s 
beneficial .  O n th e othe r  hand ,  th e theor y i s no t  a s wel l 
supporte d b y th e dat a fo r  tw o components .  Th e Dua l 
Codin g Theor y predict s tha t  addin g a  verba l  for m t o a  non -
verba l  for m shoul d produc e m u c h highe r  increase s tha n 
merel y repeatin g th e verba l  for m i n a  differen t  modality . 
Althoug h addin g graphics/animatio n t o verba l  informatio n 
increase d learnin g fro m th e material ,  usin g bot h type s o f 
verba l  materia l  togethe r  (audi o wit h text )  als o cause d 
increase d learning .  A s suggeste d earlier ,  a n audi o 
presentatio n o f  tex t  alon g wit h th e writte n tex t  forma t  ma y 
provid e prosodi c cue s alon g wit h th e benefi t  o f  a  decreas e i n 
workin g m e m o r y loa d t o enabl e bette r  performanc e tha n 
eithe r  a  writte n tex t  alon e o r  a n audi o alon e condition . 
Further ,  addin g graphic s di d no t  hav e th e sam e effec t  o n bot h 
type s o f  verba l  informatio n (graphic s t o tex t  o r  graphic s t o 
audio) .  (Not e tha t  th e increas e fo r  addin g tex t  o r  audi o t o th e 
graphic s ma y hav e bee n limite d b y a  ceilin g effect. )  Thus ,  a 
modalit y effec t  i s  suggeste d b y thes e data . 

Althoug h th e large r  questio n abou t  whethe r  mor e tha n on e 
componen t  i s bette r  wa s no t  har d t o determine ,  thes e result s 
m ay no t  b e generalizabl e acros s differen t  type s o f 
multimedia .  However ,  i t  shoul d b e note d tha t  thi s task , 
learnin g abou t  optics ,  wa s a  visually-oriente d tas k an d 
therefor e a n additiona l  constrain t  o n examinin g learnin g 
throug h multimedi a m a y b e th e topic .  I n fact ,  differen t 
type s o f  multimedi a m a y hav e differen t  type s o f  learnin g 
result s (Le e e t  al. ,  1996) .  Therefore ,  considerin g bot h th e 
typ e o f  materia l  t o b e learne d an d wha t  component s migh t 
enhanc e o r  degrad e learnin g performanc e shoul d b e considere d 
when developin g multimedia . 
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