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D -Y. M. Lin, C-T. J. H s ie h , Th e  role  of m ultim edia in training th e  elde rly to acquire  

ope rational sk ills of a digital cam e ra. Ge rontech nology 2006; 5(2):68-77. Unive r-

sal acce s s  h as  be e n a ce ntral is s ue  in e nh ancing digital w e lfare  for th e  e lde rly. 

Th e  pre s e nt study approach e d th is  goal by e xam ining th e  role  of m ultim e dia as  a 

training tool for olde r adults  in le arning to us e  a digital cam e ra. Th irty olde r sub-

je cts  age d ove r 65 participate d in an e xpe rim e nt th at e m ploye d m ultim e dia train-

ing and tas k  com ple xity as  a w ith in- and be tw e e n-subje ct factor, re spe ctive ly. D is -

playing ope ration proce dure s  w ith  anim ation, narration and static visuals  de fine d 

th e  th re e  tre atm e nts  of m ultim e dia, w h ile  tas k  com ple xity varie d by s im ple  and 

difficult le ve ls  of ope rations. Training pe rform ance  was  e valuate d by th e  tim e  re -

q uire d to succe s sfully com ple te  th e  ope rations  and th e  num be r of re q ue sts  for 

h e lp, both  as s e s s e d by h ands -on te sts. Re sults  indicate d th at anim ation and narra-

tion e nable d th e  olde r subje ct to com ple te  th e  tas k s  s ignificantly faste r th an th e  

static visuals  but only w h e n com ple x tas k s  w e re  traine d. Anim ation also re sulte d 

in th e  low e st ne e d for th e  s ubje cts  to re sort to h ints  during succe s sful com ple tion 

of th e  h ands -on ope rations. It was  s ugge ste d th at com pute r-aide d training for th e  

e lde rly s h ould be  towards  th e  us e  of m ultim e dia pre s e ntation particularly w h e n 

com ple x tas k s  are  to be  le arne d.

K e yw ords : m ultim e dia, cognitive  aging, com pute r-aide d training

Th e  curre nt tre nds  of population aging 
and pe rvas ive  us e  of com pute rs  h ave  
drawn th e  im portance  of de s igning liv-
ing e nvironm e nts  w h e re  s e nior citiz e ns  
can e q ually acce s s  digital re source s 1. 
Th is  pursuit of digital w e lfare  for th e  e ld-
e rly h as  its  scie ntific conce rn as  lite rat-
ure  in cognitive  aging h as  s h own th at in-
cre as e d age  is  norm ally as sociate d w ith  
de clining cognitive  abilitie s . For e x-
am ple , olde r adults  appe ar to h ave  diffi-
culty in natural language  com pre h e n-
s ion, a typical daily tas k  th at involve s  
inform ation construction, inte gration 
and re asoning2. O lde r adults  are  vulne r-

able  to los s  of m e m ory for source  so 
th at th e y te nd to be  ove rconfide nt ove r 
th e ir w itne s s  re spons e s  th at are  in fact 
prone  to be  e rrone ous 3. O lde r adults  
are  also le s s  able  to k e e p original and 
de laye d re calls cons iste nt due  to sus -
ce ptib ility to de cline  of m e m ory for con-
te xt4.  

Coh e n5 and Park 6 s um m ariz e d four 
bas ic m e ch anism s  th at account for th e  
disadvantage s  of olde r adults  in cognit-
ive  activitie s . First, olde r adults  are  ge n-
e rally slow e r th an th e ir younge r counte r-
parts  in proce s s ing m e ntal ope rations 7. 
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Se condly, olde r adults  are  de ficie nt in e n-
gaging in m e ntal proce s s ing th at re -
q uire s  im m e diate  storage , re trie val and 
transform ation of inform ation such  as  
th e  us e  of work ing m e m ory8. In addi-
tion, olde r adults  are  le s s  accurate  in 
s e nsory acuity9 , and te nd to h ave  m ore  
trouble  inh ib iting atte ntion to trivial 
e ve nts 10.

Re s e arch  in h um an-com pute r inte rac-
tion h as  found th at th e s e  age -re late d 
cognitive  de ficits  im pe de  olde r adults  
from  e ffe ctive  le arning and us e  of inform -
ation syste m s 11. For e xam ple , a m e nu-
bas e d inte rface  s h ould avoid a de e p 
data structure  for olde r us e rs  as  olde r 
adults  are  particularly slow  for late r s e le c-
tions  in s uch  an inform ation re trie val 
tas k 12. O lde r adults  are  lik e ly to be com e  
disorie nte d particularly in com pute riz e d 
tas k s  w h e re  data are  re pre s e nte d by a 
ne twork  of cros s  re fe re nce s , s uch  as  h y-
pe rte xt pe rusal13 and www -navigation14. 
O lde r adults  h ave  difficulty in com ple t-
ing as  m any inq uirie s  as  th e ir younge r 
counte rparts  in inform ation s e arch  or re -
trie val from  a databas e 15. In a ve h icle  
navigation study, it was  found th at olde r 
drive rs  re lie d m ore  h e avily th an young 
drive rs  on an in-car digital m ap th at 
provide d track -up orie ntation inform a-
tion for succe s sful path -finding and 
e rror re cove ry16.

To as s ist th e  e lde rly to ach ie ve  de s ire d 
pe rform ance  in us ing te ch nology, a sys -
te m atic training approach  was  propos e d 
th at com pris e s  inte gral cons ide rations  
s uch  as  training ne e ds  as s e s sm e nt, tas k  
and us e r analys is , de s ign and e valuation 
of training program s 17. In line  w ith  th is  
approach , th e  pre s e nt study inte nds  to 
e xam ine  th e  appropriate ne s s  of m ultim e -
dia as  a training tool to h e lp olde r 
adults  and facilitate  le arning th e  us e  of 
a digital cam e ra. Th e  m otivation is  two-
fold. A digital cam e ra re pre s e nts  a typic-
al e le ctronic com m odity olde r adults  
m ay de pe nd on for daily living, and ope r-

ating an inte rface  such  as  th is  ofte n re -
q uire s  a ce rtain le ve l of cognitive  e ffort, 
w h ich  justifie s  th e  training ne e ds  of 
te ch nology for olde r pe ople . Se condly, 
also th e  ce ntral conce rn of th e  pre s e nt 
study, m ultim e dia h as  be com e  a m ain-
stre am  inform ation platform  adopte d in 
m ost com pute r-aide d training syste m s. 
Exam ining th e  role  of m ultim e dia in as -
s isting e lde rly le arning s h ould re ce ive  at-
te ntion. 

Multim e dia is  a clas s  of com pute r te ch -
nology th at pre s e nts  inform ation 
th rough  various  displaying ch anne ls  
such  as  te xt, still pictorial im age s , anim -
ation, and narration, e tc.18. Th e  rich  vari-
e ty of pre s e ntation by m ultim e dia e n-
able s  a le ve l of inform ation proce s s ing 
th at a traditional s ingle  m e dium  would 
ne ve r ach ie ve 19 . For e xam ple , anim ate d 
visuals  are  capable  of de m onstrating 
m ove m e nts  and traje ctory, w h ich  le nd 
th e m s e lve s  to a ve ry h e lpful pre s e nta-
tion strate gy for th os e  tas k s  th at are  in-
h e re ntly proce dural or abstract. 
Th rough  th e  dynam ic re lations  be tw e e n 
displaye d com pone nts , anim ation can 
also gain atte ntion from  th e  re ade rs  and 
clarify th os e  conce pts  th at are  difficult 
to unde rstand. 

Maye r20 propos e d a m ultim e dia le arning 
th e ory, w h ich  advocate s  th e  ide a th at 
com pre h e ns ion and transfe r of le arning 
can be  stre ngth e ne d to th e  e xte nt 
w h e th e r training m ate rial is  pre s e nte d 
w ith  diffe re nt displaying ch anne ls. Th is  
th e ory draw s  on th re e  as sum ptions , 
nam e ly, th e  dual coding as sum ption, 
th e  lim ite d capacity as sum ption, and 
th e  active  le arning as sum ption. Th e  
dual coding as sum ption re fe rs  to th e  no-
tion th at h um ans  pos s e s s  two s e parate  
inform ation proce s s ing ch anne ls  for 
visual (for instance , anim ation) and 
ve rbal (for instance , narration) re pre s -
e ntations 21,22. Th e  lim ite d capacity as -
s um ption is  th at th e  am ount of m e ntal 
re source s  w ith in e ach  inform ation-pro-
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ce s s ing ch anne l is  re stricte d23. Th e  act-
ive  le arning as sum ption is  th at m e aning-
ful le arning occurs  w h e n re ade rs  act-
ive ly proce s s  traine d m ate rial by paying 
atte ntion to th e  pre s e nte d stim uli, m e n-
tally organiz ing and inte grating th e  
ve rbal and pictorial m e s sage s 24. Be tte r 
transfe r h as  be e n found in a num be r of 
studie s  w h e re  m ultim e dia w e re  e m -
ploye d to pre s e nt training m ate rial in 
h ow  tire  pum ps  work 25, h ow  brak e s  
work 26 and h ow  e le ctrical ge ne rators  
work 27.

D e spite  th e  above  e m pirical e vide nce , 
h ow e ve r, re s e arch  on h ow  m ultim e dia 
le arning can actually as s ist olde r adults  
is  still lack ing and a num be r of is s ue s  re -
m ain to be  re solve d. Th e s e  q ue rie s  
be gin w ith  a fundam e ntal one : Can th e  
pos itive  e ffe cts  of m ultim e dia training 
ove rride  th e  olde r adults ’ re duce d cogni-
tion in le arning? If ye s , w h at is  th e  spe cif-
ic type  of training m e dia th at would 
m ost be ne fit olde r adults? D oe s  th is  
training e ffe ct of m ultim e dia inte ract 
w ith  tas k  variable s  s uch  as  ope rational 
com ple xity? By addre s s ing th e s e  is s ue s , 
th e  obje ctive  of th e  pre s e nt study is  to in-
ve stigate  th e  role  of m ultim e dia in as s ist-
ing le arning for olde r adults  as  a func-
tion of tas k  com ple xity.

M ETH O D O LO GY

Expe rim e ntal de s ign
Th e  pre s e nt study e m ploye d a 3 x 2 
factorial e xpe rim e nt w h e re  m ultim e dia 
and tas k  com ple xity w e re  th e  two inde -
pe nde nt variable s. Multim e dia was  de -
s igne d as  a re pe ate d-m e asure s  factor, 
and displaying training conte nts  w ith  
static visuals , anim ation, and narration 
de fine d th e  th re e  le ve ls  of training tre at-
m e nt. Tas k  com ple xity was  de fine d as  a 
be tw e e n-subje ct factor, w h ich  was  var-
ie d by s im ple  and com ple x le ve ls  of ope r-
ations.

Sub je cts
Th irty olde r adults  re cruite d from  a com -
pute r-le arning clas s  of a local social w e l-
fare  program  participate d in th e  e xpe ri-
m e nt. Th e s e  s e nior participants  w e re  
from  65 to 83 ye ars  old w ith  a m e an of 
71.1 and a standard de viation of 3.8. 
To avoid a pote ntially e xtrane ous  e ffe ct 
of fam iliarity, w e  s e le cte d on purpos e  
th os e  participants  w h o w e re  ine xpe ri-
e nce d in th e  us e  of a digital cam e ra. O f 
th e  30 subje cts  w h o w e re  all Mandarin 
lite rate , 18 participants  w e re  h igh  
sch ool graduate s  and th e  re m aining 12 
re ce ive d colle ge  de gre e s . None  of th e  
participants  h ad cognitive  disorde r prob-
le m s  but som e  of th e m  h ad vis ion and 
h e aring difficultie s . Appropriate  adjust-
ing m e asure s , including vis ion-corre ct-
ing glas s e s  and volum e -adjusting spe ak -
e rs , w e re  adopte d. Each  s ubje ct was  
paid at an h ourly rate  of 300 Ne w  
Taiwan dollars  (approxim ate ly 9  US dol-
lars) for participation. 

M ate rial / Th e  training s ys te m s
According to th e  training m e dia de fine d 
above , th re e  training syste m s  th at w e re  
able  to de m onstrate  virtual ope rations  
of a digital cam e ra w e re  de ve lope d, by 
us ing Flas h  (ve rs ion MX2004) and Ph o-
tos h op (ve rs ion CS2.0). Th e  static sys -
te m  displaye d th e  training m ate rial in 
such  a m anne r th at th e  proce dure s  for 
ope rating th e  digital cam e ra w e re  illus -
trate d by printe d instructions  and still 
picture s  (Figure  1). 

W ith  re spe ct to th e  anim ation syste m , 
anim ate d visuals  th at dynam ically e xh ib -
ite d h ow  to us e  th e  proce dure s  re place d 
th os e  still picture s  in th e  static training 
syste m . For e xam ple , w h e n de m onstrat-
ing h ow  to e q uip th e  digital cam e ra 
w ith  a m e m ory card, th e  anim ation 
m e dia w e re  capable  of e xh ib iting th e  ac-
tual m ove m e nts  of pus h -in and pull-out 
of th e  card by anim ate d visuals  (Figure  
2). Th e  displaying spe e d was  s e t at s ix 
fram e s  pe r s e cond. In contrast to th e  an-



M u lti m e d i a  tr a i n i n g

71 

J
u

l
y

 
2

0
0

6
,

 
V

o
l
 

5
,

 
N

o
 

2
w

w
w

.
g

e
r

o
n

t
e

c
h

j
o

u
r

n
a

l
.

n
e

t

im ation training syste m , th e  narration 
syste m  supple m e nte d th e  training con-
te nts  w ith  narrate d m e s sage s  th at w e re  
originally displaye d by printe d instruc-
tions  in th e  static syste m  (Figure  3). 

Two s e ts  of th e  training syste m s  w e re  
de ve lope d, one  for th e  s im ple  tas k  and 
th e  oth e r for th e  difficult one , so th at 
e ach  participant of both  tas k  groups  re -
ce ive d th re e  training e xam ple s  pre s e n-
te d by static visuals , anim ation and nar-
ration. Major functions  for ope rating 
th e  digital cam e ra w e re  ch aracte riz e d 
by a tas k  analys is  in te rm s  of proce dur-
al com ple xity. Bas e d on th e  ave rage  
s e ve n-ch unk  h um an work ing m e m ory28, 
it was  as sum e d th at e ve ry s ingle  proce d-
ure  would re q uire  one  ch unk  of m e m or-
iz ation. Th e re fore  th e  s im ple  tas k s  w e re  
ope rationally de fine d as  th os e  tas k s  
th at cons iste d of s ix to e igh t ope ration-
al proce dure s  and th e  difficult tas k s  as  
th os e  com pris ing te n to tw e lve  proce d-
ure s . Th e  proce dure s  as sociate d w ith  
th e  s ix m e dia-com ple xity m anipulations  
w e re  displaye d to th e  s ubje ct one  at a 
tim e  in th e  s e q ue nce  de te rm ine d in th e  
tas k  analys is .

Pe rform ance  m e as ure s
Th e  pre s e nt study conce rne d th e  e xte nt 
to w h ich  th e  s ubje ct could re call th e  
traine d proce dure s  and transfe r th e  e f-
fe ct to a h ands -on s ituation. To do so, 
th e  pre s e nt study re ve rs e d th e  h it-rate  
paradigm  by allow ing one  h undre d pe r-
ce nt com ple tion of th e  tas k  inste ad, dur-
ing w h ich  w e  also allow e d th e  s ubje ct to 
re q ue st for a h int w h e n ne e de d. Give n 
th is  de s ign, two pe rform ance  m e asure s  
w e re  de fine d. O ne  e valuate d h ow  soon 
(i.e ., com ple tion tim e ) th e  s ubje ct was  
able  to com ple te  th e  ope rations  just 
traine d succe s sfully. Th e  oth e r as s e s s e d 
h ow  ofte n th e  s ubje ct re q ue ste d as s ist-
ance  (i.e ., re q ue st fre q ue ncy) in s uch  a 
com ple tion. Sh orte r com ple tion tim e  
and fe w e r re q ue sts  for as s istance  im -
plie d be tte r re call and stronge r transfe r.

Figure  1. Training m edia in text plus 
static picture s; Ch ine se  text reads: 
'Slide  th e  m em ory card in until it is  
firm ly in place  and th e  e ject button 
pops up'

Figure  2. A snapsh ot of th e  anim ated 
visuals dynam ically exh ibiting th e  push -
in and pull-out of a m em ory card; 
Ch ine se  text reads: 'H old th e  m em ory 
card w ith  th e  arrow  facing tow ards you 
and inse rt th e  card in th e  direction of 
th e  arrow '

Figure  3. D isplay of th e  narration 
m edia w h e re  th e  printed instructions 
are  narrated; Ch ine se  text reads: 'Pre ss 
th e  bottom  th re e  tim e s and h igh ligh t 
“D ate ” in th e  m enu to set correct date '
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Proce dure s
First, th e  e xpe rim e nt adm inistrator ran-
dom ly as s igne d all subje cts  to th e  two 
tas k  groups , w ith  e ach  tas k  group re ce iv-
ing 15 subje cts. Th e  adm inistrator th e n 
brie fe d th e  s ubje ct re garding th e  pur-
pos e  of th e  e xpe rim e nt and provide d 
th e  s ubje ct w ith  th re e  warm -up e xe r-
cis e s . Follow ing th e  pre lim inary e xe r-
cis e s , th e  adm inistrator instructe d th e  
s ubje ct to unde rgo th e  training s e s s ion 
by watch ing th e  training m ate rial pre s e n-
te d by th e  th re e  m e dia. Th e  training s e s -
s ion allow e d th e  s ubje ct to re pe at watch -
ing th e  sam e  cate gory of training 
pre s e ntation th re e  tim e s  at th e  m ost. 
Th is  le ve l of e xposure  to th e  stim uli was  
de rive d from  a pilot study in w h ich  th e  
s ubje cts  re porte d such  an allowance  
would be  s ufficie nt. In both  tas k s  
groups , th e  orde r of pre s e nting th e  stat-
ic visuals , anim ation and narration 
m e dia was  random iz e d. A one -m inute  
and a five -m inute  bre ak  be tw e e n alte rna-
tions  of th e  th re e  training m e dia w e re  
us e d for th e  s im ple  and difficult tas k s  
groups , re spe ctive ly. Follow ing e ach  
training e xam ple , a ph ys ical digital cam -
e ra of th e  sam e  type  as  displaye d in th e  
training s e s s ion was  provide d to th e  s ub-
je ct, and th e  s ubje ct was  re q uire d to pe r-
form  in a h ands -on m anne r th e  ope ra-
tions  just traine d. Th e  adm inistrator 
re corde d th e  tim e  e ach  s ubje ct spe nt in 
com ple ting th e  h ands -on te sts  by a stop-
watch . H ow e ve r, th e  te st s e s s ion al-
low e d th e  s ubje ct to re sort to th e  adm in-
istrator for a h int if appropriate  

proce dure s  could not be  re calle d. Th e  
tim e  spe nt in consulting by th e  s ubje ct 
was  e xclude d from  h is  or h e r com ple -
tion tim e . Th e  adm inistrator tallie d th e  
fre q ue ncy of th e  s ubje ct’s  re q ue sts  for 
as s istance . Th os e  s ubje cts  w h o re q ue s -
te d as s istance  m ore  th an five  tim e s  
w e re  cons ide re d to produce  invalid 
data. 

R ESULTS AND  ANALYSIS

None  of th e  30 subje cts  produce d inval-
id data. Table  1 s h ow s  th e  de scriptive  
statistics  of th e  e xpe rim e ntal data. D ata 
norm ality and e q ual variance s  w e re  e x-
am ine d prior to th e  ANO VA analys is . 
Th e  Sh apiro-W ilk  te st indicate d th at for 
both  pe rform ance  m e asure s , th e  null h y-
poth e s is  of norm ality for th e  distribu-
tions  of th e  s ix (3 x 2) tre atm e nt popula-
tions  could not be  re je cte d as  e vide nce d 
by th e  p value s  th at w e re  all large r th an 
0.10. Ne ith e r could th e  null h ypoth e s is  
of e q ual variance s  be  re je cte d as  th e  
Bartle tt’s  statistics  for com ple tion tim e  
(0.9 0) and re q ue st fre q ue ncy (2.56) in-
dicate d p value s  large r th an 0.64 and 
0.18, re spe ctive ly.

Th e  analys is  tre ate d subje ct as  a ran-
dom -e ffe ct variable  ne ste d w ith in th e  
two groups  of tas k  com ple xity [sub-
je ct(tas k )]. Th e re fore , th e  te st of tas k  
com ple xity us e d th e  variance  of sub-
je ct(tas k ) as  th e  e rror te rm , and th e  
te sts  of training m e dia and th e  m e dia x 
tas k  inte raction us e d th e  variance  of 
m e dia x s ubje ct(tas k ) as  th e  e rror te rm . 

Table  1. Means and (standard deviations) of pe rform ance  m easure s unde r m anipula-
tion of training m edia and task  com plexity

Pe rform ance  m e as ure s

Com ple tion tim e  (s e conds)

Sim ple

D ifficult

Re q ue st fre q ue ncy

Sim ple

D ifficult

17.20 (6.19 )

62.33 (10.01)

1.53 (0.45)

3.03 (0.72)

16.73 (6.87)

49 .33 (11.67)

1.06 (0.26)

2.58 (0.48)

16.27(5.9 7)

52.53 (10.9 1)

1.33 (0.31)

2.80 (0.55)

Training m e dia

Static vis uals Narration Anim ation
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For th e  m e asure  of com ple tion tim e  th e  
ANO VA indicate d th at both  m ain e ffe cts  
of training m e dia and tas k  com ple xity 
w e re  s ignificant (F[2,56]=3.54, p < 0.04 
for training e ffe ct and F[1,28]=19 9 .80, 
p < 0.0001 for tas k  e ffe ct). H ow e ve r, 
both  s ignificant e ffe cts  ne e d to be  fur-
th e r justifie d as  th e  training m e dia x 
tas k  inte raction was  also s ignificant 
(F[2,56]=3.73, p < 0.03). Figure  4 de -
picts  th e  inte raction patte rn. As  s h own 
in th e  figure , w h e n at th e  s im ple -tas k  
le ve l, th e  m e ans  of com ple tion tim e  re s -
ulting from  th e  th re e  training m e dia 
w e re  clos e  to e ach  oth e r; h ow e ve r, w h e n 
th e  tas k  com ple xity incre as e d, all th e  
th re e  m e dia re sulte d in longe r com ple -
tion tim e  accordingly but at diffe re nti-
ate d rate s  of ch ange . Spe cifically, de s -
pite  th e  fact th at it re q uire d m ore  tim e  
for th e  s ubje ct to finis h  th e  difficult 
tas k s , anim ation and narration e nable d 
s ignificantly faste r com ple tion of th e  
tas k s  th an th e  static visuals. A post-h oc 
s im ultane ous  Tuk e y te st confirm e d th is  
data patte rn, w h ich  indicate d th at th e  dif-
fe re ntiate d e ffe cts  of training m e dia at 
th e  difficult tas k  le ve l was  th e  only 
source  th at le d to th e  s ignificance  of th e  
inte raction. A furth e r e xam ination on 
th is  s ignificant variance  source  by th e  
Tuk e y te st re ve ale d th at at th e  difficult 
tas k  le ve l th e  m e an diffe re nce  be tw e e n 
static visuals  and anim ation (62.33 vs. 
49 .33 s e conds) and th e  diffe re nce  
be tw e e n static visuals  and narration 
(62.53 vs. 52.53) w e re  both  s ignificant 
(T=3.39 , p < 0.01 and T=2.58, p < 0.05, 
re spe ctive ly). Th e  diffe re nce  of m e an 
com ple tion tim e  be tw e e n narration and 
anim ation (52.53 vs. 49 .33) was  only a 
ch ance  re sult ne ve rth e le s s . 

W ith  re spe ct to th e  fre q ue ncy of re q ue st-
ing as s istance , th e  ANO VA s h ow e d th at 
th e  m ain e ffe cts  of training m e dia and 
tas k  com ple xity w e re  both  s ignificant 
(F[2,56]=15.53, p < 0.001 for training e f-
fe ct and F[1,28]=39 .13, p < 0.001 for 
tas k  com ple xity) but no inte raction e xis -

te d be tw e e n th e  two factors  
(F[2,56]=2.07, p < 0.07). Th e  bas ic stat-
istics  s h ow  th at static visuals  re sulte d in 
th e  h igh e st fre q ue ncy for re q ue st of 
h int, follow e d by narration and anim a-
tion in a de sce nding orde r. A post h oc 
s im ultane ous  Tuk e y te st indicate d th at 
th e  s ignificance  was  m ainly de rive d 
from  th e  m e an diffe re nce  be tw e e n stat-
ic visuals  and anim ation (2.28 vs. 1.82, 
T=2.9 3, p < 0.01); h ow e ve r, th e  m e an 
diffe re nce s  be tw e e n narration and anim -
ation (2.07 vs. 1.82), and static visuals  
and narration (2.28 vs. 2.07), w e re  due  
to a ch ance  re sult. 

D ISCUSSIO N

Th e  re sults  of th e  pre s e nt study pointe d 
to a ge ne ral data patte rn w h e re  m ultiple  
ch anne ls  of pre s e ntations  (i.e ., narrate d 
spe e ch  and anim ate d visuals) appe are d 
to produce  th e  m ost favorable  training 
outcom e . W h ile  th is  m e dia e ffe ct h e ld 
unch ange d re gardle s s  of tas k  com ple x-
ity for re q ue st fre q ue ncy, th e  be ne fit of 
narration and anim ation was  true  only 
w h e n at th e  difficult tas k  le ve l in te rm s  
of com ple tion tim e . 

Th e  discus s ion w ill be gin w ith  th e  inte r-
active  e ffe cts  of training m e dia w ith  re -
spe ct to com ple tion tim e . It h as  be e n 
w e ll docum e nte d th at m ultim e dia le arn-
ing supports  th e  us e  of narrate d spe e ch  
at le ast ove r static illustrations 20. Th e  
pre s e nt study is  cons iste nt w ith  th e  lite r-

Figure  4. Inte raction pattern for com ple -
tion tim e
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ature , s h ow ing th at for difficult tas k s , 
participants  w h o re ce ive d th e  narration 
tre atm e nt h ave  a be tte r ch ance  of accur-
ate ly re calling th e  proce dure s  and th e re -
fore  s ucce s sfully transfe rring th e  s k ills  
to re al-world ope rations. It appe ars  th at 
providing re dundant ve rbal code s  
th rough  th e  auditory ch anne l could as -
s ist olde r adults  in re inforcing th e  
m e m ory for th os e  stim uli s im ultan-
e ously re ce ive d from  th e  visual m odal-
ity. Th is  finding m ay sugge st th at w h e n 
le arning s k ills  th at involve  com ple x rule  
ch aining, olde r adults  could substan-
tially be ne fit from  a training m e th od 
th at s im ply re ite rate s  printe d le arning 
m ate rial. 

Pe rh aps  m ore  inte re sting is  th e  role  an-
im ation plays  in th e  conte xt of le arning 
com ple x proce dure -bas e d k nowle dge . Al-
th ough  anim ation and static illustra-
tions  s h are  th e  sam e  pre s e ntation m odal-
ity, anim ate d visuals  outpe rform  th e  
static counte rpart on one  h and, and on 
th e  oth e r uph old th e  pe rform ance  to a 
le ve l com parable  to th at by th e  m ultiple -
ch anne l narration tre atm e nt. W e  postu-
late  th at th e  pos itive  training im pact 
ve ry lik e ly ste m s  from  th e  pre s e ntation-
al ch aracte ristics  inh e re nt in anim ate d 
coding. First, pe ople  w h o re ce ive  dynam -
ically e xh ib ite d stim uli te nd to h e e d th e  
inform ation m ore  strongly and th is  in-
ve stm e nt of cognitive  e ne rgy would 
bring about a large r am ount of m e ntal re -
source s , w h ich  would in turn foste r a 
de e pe r le ve l of proce s s ing. Pe ople  w h o 
e ngage  in de e pe r cognitive  activitie s  are  
lik e ly to h ave  stronge r re call, w h ich  ac-
counts  for th e  s h orte r tim e  spe nt by th e  
s ubje ct w h o re ce ive d th e  anim ation tre at-
m e nt. 

Se condly, succe s sfully com ple ting th e  
various  functions  of th e  cam e ra re q uire s  
th e  s ubje ct to m e m oriz e  continuous  con-
ne ctions  be tw e e n th e  proce dure s . Anim a-
tion e nable s  th e s e  dynam ical re lation-
s h ips  to be  coh e re ntly displaye d and 

facilitate s  e ffe ctive  ch unk ing of th e  pro-
ce dural k nowle dge  as  a re sult, particu-
larly w h e n th e  tas k  involve d cons ists  of 
a large  num be r of proce dure s 19 ,29 . It is  
th us  re asonable  to spe culate  th at th e  e f-
fe ct of anim ate d pre s e ntation would be  
m ore  pronounce d for th os e  training con-
ditions  th at de m and m e ntal re source s  
be yond th e  ave rage d capacity of h um an 
work ing m e m ory. Th irdly, th e  com ple x 
tas k  involve d ce rtain ope rational com -
pone nts  re q uiring th e  s ubje ct to unde r-
stand th e  functionality unde rlying th e s e  
ope rations  (for instance , h ow  to re le as e  
a safe ty lock  in orde r to turn a k nob). 
Anim ate d visuals  can m ak e  th e  function-
ality m ore  salie nt by virtually displaying 
h ow  th e s e  m e ch anism s  work , w h ich  e n-
able s  th e  s ubje ct to forge  be tte r com pre -
h e ns ion of th e s e  ope rational s k ills 19  and 
th e re fore  to de ve lop a com patible  m e n-
tal m ode l30. Th is  pos itive  im pact was  
e vide nce d in th e  h ands -on te st w h e re  
not only rote  m e m oriz ation pe rform -
ance , but also actual s k ill acq uis itions  
w e re  e valuate d. Provide d th at olde r 
pe ople  are  ge ne rally disadvantage d at 
cognitive  abilitie s , utiliz ing anim ation as  
a training m e dium  appe ars  to provide  
an e ffe ctive  approach  to im proving th e ir 
inte raction w ith  te ch nology. O ne  e x-
am ple  of such  be ne fits  m ay be  th e  s itu-
ation w h e re  product m anuals  are  digit-
iz e d (for instance , on a CD ) so th at 
anim ate d program s  de m onstrate  th os e  
functional ope rations  th at re q uire  com -
ple x proce s s ing. 

In contrast to th e  s upportive  im pacts  of 
anim ation for th e  e lde rly, static coding 
of training m ate rial appe ars  to be  le s s  
e ffe ctive  w h e n a com ple x tas k  is  e n-
counte re d. O ne  e xplanation is  th at stat-
ic illustrations , alth ough  pre s e nte d w ith  
instructional te xt and virtual picture s  of 
th e  cam e ra, s e e m s  to do little  in as s ist-
ing th e  s ubje ct to de ve lop an accurate  
m e ntal m ode l conce rning th e  ch aining 
activitie s  and functionality of th e  proce d-
ure s . It is  also pos s ible  th at th e  re ading 
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ability of th e  participants  contribute s  to 
th e  e xtrane ous  re sults  cons ide ring th at 
ove r h alf of th e  re cruite d olde r subje cts  
w e re  only h igh  sch ool graduate s. Th is  
pos s ible  caus e  is  im portant for de s ign-
ing m e dia for e lde rly le arning as  th e  e du-
cational back ground am ong an age d pop-
ulation in som e  socie tie s  m ay vary 
s ignificantly. 

Th e  re s ult sugge sting w h e th e r training 
m ate rial is  displaye d in static or dynam -
ic code s  could m ak e  a diffe re nce  m ay 
le ad to a pote ntial re appraisal of th e  
dual coding th e ory. It h as  be e n argue d 
th at s ince  inform ation is  code d in two dif-
fe re nt cognitive  s ubsyste m s  (i.e ., visual 
and auditory), w h e th e r th e  graph ics , a 
visual code , are  static or anim ate d is  irre l-
e vant30. If th is  h ypoth e s is  is  true , th e  th e -
ore tical bas is  for us ing anim ation w ill be  
th e  sam e  as  th at for us ing static pic-
ture s  accordingly. Ne ve rth e le s s , th e  e m -
pirical e vide nce  of th is  e xpe rim e nt 
s h ow e d oth e rw is e . It s e e m s  from  th e  re s -
ults  th at anim ation le nds  its e lf as  a 
uniq ue  training m e dium  pe rh aps  funda-
m e ntally diffe re nt from  static visual 
pre s e ntations. Th is  finding m ay call for 
furth e r inve stigation be caus e  anim ate d 
program s  h ave  incre as ingly be com e  a 
m ainstre am  platform  in com pute r-bas e d 
training. 

Th e  s upe riority of anim ation and narra-
tion disappe are d for th e  s im ple  tas k s  
condition, w ith  th e  th re e  training m e dia 
not diffe re ntiate d from  e ach  oth e r. It is  
pos s ible  th at th e  cognitive  de m and for 
m anipulating th e s e  activitie s  is  still w ith -
in th e  lim it th at olde r pe ople  can h andle  
so th at th e  be ne fits  of anim ation and nar-
ration be com e  m arginal. Th e  im plication 
of th is  inte rpre tation m ay be  twofold. 
First, olde r pe ople  are  not absolute ly dis -
advantage d. Th e y can m anage  a satisfact-
ory training output as  long as  th e  de -
m and of te ch nology inte raction falls 
w ith in th e  ave rage  capacity of h um an 
cognition. Se condly, olde r adults  do not 

ne ce s sarily ne e d to re sort to a soph istic-
ate d way of training if th e  inte raction 
tas k  doe s  not involve  a com ple x le ve l of 
ope rations. Te xt couple d w ith  static pic-
ture s , a ve ry com m on m e ans  of k now -
le dge  dis s e m ination, m ay alre ady be  s uf-
ficie nt for olde r pe ople  unde r s uch  
circum stance s. By e m ploying a cost-e f-
fe ctive  training m e th od, de s ire d pe r-
form ance  of th e  e lde rly can be  e xpe cte d 
w h e n s k ills  of le s s -de m anding tas k s  are  
to be  traine d.

As  com pare d w ith  th e  data patte rn for 
com ple tion tim e , th e  re s ults  of re q ue st 
fre q ue ncy indicate d no inte raction, but 
w ith  th e  e ffe cts  of training m e dia and 
tas k  com ple xity be ing s ignificant. O ne  
pos s ible  re ason for th e  non-s ignificant 
inte raction is  th at pe ople  te nd to e xh ib -
it a stable  ne e d as  to w h e th e r th e y 
s h ould re sort to a h e lping re source . For 
e xam ple , th e  s ubje cts  would probably 
not both e r to as k  for as s istance  if th e y 
fe e l th e  tas k  can be  h andle d q uite  w e ll. 
Follow ing th is  account, th e  re lative  
ne e ds  for re q ue sting a h int re sulting 
from  th e  th re e  training m e dia would be  
invariant acros s  th e  two tas k  conditions , 
w h ich  e xplains  th e  abs e nce  of inte rac-
tion. 

Th e  ne e d of re q ue sting as s istance  by 
th e  s ubje cts  to com ple te  a tas k  re fle cts  
th e ir inability to re call and transfe r 
th os e  proce dure s  th at h ad just be e n 
traine d. Th e  s ubje cts  w h o unde rw e nt 
th e  anim ation and static visuals  e xh ib -
ite d th e  le ast and th e  stronge st te nd-
e ncy of as k ing for h e lp, re spe ctive ly, 
w ith  th os e  re ce iving narration standing 
in th e  m iddle . Th e s e  pe rform ance s  are  
s im ilar to th os e  obs e rve d in th e  com ple -
tion tim e  and again provide  e vide nce  
s upporting th e  us e  of anim ation for de -
ve loping a coh e re nt m e ntal m ode l and 
in turn be tte r training e ffe cts. It is  re as -
onable  to e xpe ct th at th e  s ubje ct 
e q uippe d w ith  a m ore  coh e re nt m e ntal 
m ode l on th e  functions  h as  a be tte r 
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ch ance  to transfe r th e s e  de m onstrate d 
proce dure s  into practical m anipulations  
and th e re fore  finds  le s s  ne e d to re sort 
to as s istance  as  indicate d by th e  re s ults. 

As  for th e  m ain e ffe ct of tas k  com ple x-
ity, th e  diffe re nce  be tw e e n th e  difficult 
and th e  s im ple  conditions  im plie s  th at 
olde r adults ’ training pe rform ance s  are  
inde e d s ubje ct to th e  incre as e d num be r 
of proce dure s  involve d in a tas k . Th is  
data patte rn again de m onstrate s  h ow  
th e  proce s s ing spe e d h ypoth e s is  and 
th e  on-line  re source s  th e ory account for 
th e  olde r adults ’ le arning be h avior. Th e  
com ple x tas k s  would probably caus e  
th e  olde r subje ct be ing unable  to de al 
w ith  e ach  individual proce dure  in tim e  
and th e re fore  produce  a longe r q ue ue  in 
late r stage s  of proce s s ing. Th e  s ituation 
m ay turn wors e  give n th e  lim ite d re s e r-
voir for th e  re al-tim e  inform ation olde r 
adults  can store . Th is  inte rpre tation sug-
ge sts  th at olde r adults  are  vulne rable  to 
th os e  tas k s  th at re q uire  de m anding 
ch unk ing of proce dure s  w h e n us ing te ch -
nology and atte ntion to th e  ne e d of ap-
propriate  training for e lde rly us e rs  
s h ould be  paid. 

CO NCLUSIO NS

To e nh ance  digital w e lfare  for th e  e ld-
e rly, appropriate  training m e th ods  th at 
cons ide r age -m e diate d de cline  in cogni-
tion s h ould be  propos e d. Th e  curre nt 
study sugge ste d th at such  a training 
sch e m e  s h ould be  prioritiz e d towards  
th e  us e  of anim ate d visuals  and nar-
rate d spe e ch  to pre s e nt training m ate ri-
al. W h ile  th is  de s ign cons ide ration 
would be ne fit th e  e lde rly particularly for 
le arning com ple x tas k s , plain te xt 
couple d w ith  still pictorials  could suffice  
for tas k s  de m anding only a s im ple  le ve l 
of com ple xity. D e spite  th e s e  guide line s , 
a num be r of cave ats  s h ould be  note d. 
First, ope rating a digital cam e ra in e s -
s e nce  involve d proce dural k nowle dge . 
H ow e ve r, th is  re pre s e nts  only one  e x-
am ple  of a w ide  array of training tas k s  

be aring unive rsal acce s s  m e aning to 
olde r adults. Inte rpre tation of th e  above  
re sults  th us  s h ould not be  applie d un-
conditionally until a rich e r varie ty of 
training applications  is  e xam ine d. Lik e -
w is e , a w ide r varie ty of m ultim e dia te ch -
niq ue s  s h ould be  furth e r inve stigate d 
so th at an optim al com bination of train-
ing m e dia and tas k  factors  can be  ide nti-
fie d. Finally, th e  pre s e nt study con-
s ide re d th e  cognitive  de ficits  of olde r 
adults  as  a priori and a control group 
th at e nable s  age -diffe re nce  q uantifica-
tion s h ould pre fe rably be  adopte d in fu-
ture  re s e arch . 
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