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E. Lindh  W ate rw orth , J.A. W ate rw orth , Th e  ELITE approach  to de signing IT for 
older people. Ge rontech nology 2006; 5(2):9 9 -105. W e  introduce  th e  MAMA (Mobile  
Augm e nte d Me m ory Aid) proje ct, during w h ich  w e  gradually e volve d a de s ign ap-
proach  th at w e  call ELITE. MAMA was  focus e d on olde r pe ople  w ith  som e  k ind of 
m e m ory and as sociate d com m unication proble m s , living in re s ide ntial h om e s. 
Th e  ove rall goal of th e  proje ct was  to e xam ine  h ow  inform ation and com m unica-
tion te ch nology can be st be  us e d to support and im prove  m e m ory and com m unic-
ation capacity in s e nior us e rs , and in th e  proce s s  provide  an aid to s e nsory and 
social stim ulation. W e  brie fly de scribe  th e  h ardware  and software  prototype s  th at 
h ave  re sulte d so far, during w h ich  proce s s  th e  ELITE approach  was  e volve d. W e  
th e n pre s e nt th e  ELITE de s ign principle s  de ve lope d during th e  proje ct, as  a ge ne r-
al approach  to de s igning te ch nology for olde r us e rs. Note  th at in th is  pape r, th e  
te rm  ELITE re fe rs  only to th e s e  de s ign principle s  and s h ould not be  confus e d w ith  
any oth e r organisation or com pany w ith  a s im ilar nam e .

K e yw ords : age ing, m e m ory, de s ign guide line s

As  in m any de ve lope d countrie s , th e re  
is  a grow ing population of olde r pe ople  
in Sw e de n, both  in re lative  and absolute  
te rm s , w h o ofte n re m ain in good ge ne r-
al h e alth  w h ile  e xpe rie ncing som e  prob-
le m s  as sociate d w ith  m ode rn life style s  
re late d to th e ir m e ntal condition1. Ex-
am ple s  of th e s e  proble m s  include  diffi-
cultie s  w ith  us ing re ce ntly de ve lope d 
te ch nology, s uch  as  m obile  ph one s , 
cable  TV and vide o re corde r re m ote  con-
trols , and com pute r-bas e d s e rvice s  s uch  
as  e -m ail. O th e r re s e arch e rs  h ave  ob-
s e rve d s im ilar difficultie s  w ith  re ce nt 
te ch nology2.

TH E M AM A PRO JECT

MAMA (Mobile  Augm e nte d Me m ory Aid) 
is  a proje ct focus e d on olde r pe ople  
w ith  som e  k ind of m e m ory or com m unic-
ation proble m , w h o live  in re s ide ntial 
h om e s. MAMA was  a furth e r de ve lop-
m e nt of pre vious  re s e arch  at our laborat-

ory3. Th e  ove rall goal of th e  proje ct was  
to e xam ine  h ow  inform ation and com -
m unication te ch nology (ICT) can be  
us e d to support and im prove  m e m ory 
and com m unication capacity in s e nior 
us e rs  w ith  som e  de gre e  of de m e ntia, as  
w e ll as  to provide  an aid to s e nsory and 
social stim ulation. In th is  aim , th e  pro-
je ct re s e m ble s  work  by oth e r re s e arch -
e rs , including th e  CIRCA proje ct4 and 
th e  UTO PIA proje ct2. Also, by stre ngth -
e ning th e  contact w ith  th e ir e nviron-
m e nt and im proving th e ir re lations  w ith  
nurs ing staff and re lative s  w e  h ope d to 
e nable  conditions  for be tte r care  and 
q uality of life  for th is  group of pe ople . 

O ne  of th e  b igge st ch alle nge s  in th is  
proje ct was  to adjust th e  de s ign of th e  
prototype  to th e  inte nde d us e rs  and 
th e ir spe cific ne e ds. Since  th e  targe t 
group cons iste d of pe ople  w ith  m e m ory 
proble m s  it was  e xtre m e ly im portant to 
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de s ign straigh tforward and cognitive ly 
unde m anding inte rface s  th at would 
place  m inim al de m ands  on th e  us e r’s  
m e m ory, w h ile  at th e  sam e  tim e  provid-
ing e nough  inte re st to m otivate  th e ir 
us e . Th e  MAMA proje ct de ve lope d s e ve r-
al prototype s : four applications  and a 
h ardware  de vice  in th e  form  of an inte rac-
tion and inform ation navigation tool 
calle d Th e  Book .

Th e  h ardw are  – Th e  b ook
Th e  Book  cons ists  of a Table t PC th at is  
h idde n in w h at look s  rath e r lik e  a nor-
m al book . Alth ough  w e  trie d oth e r ap-
proach e s , w e  found it ne ce s sary to find 
a way to m ak e  th e  te ch nology at h and 
look  and fe e l lik e  som e th ing th e  us e rs  
w e re  acq uainte d w ith . Explaining 
som e th ing ne w  work e d w ith  th is  group, 
but only for a s h ort w h ile . 

O ur initial approach  us e d a norm al tab-
le t PC, s e t up to acce pt s im ple  inte rac-
tions  to acce s s  inform ation source s  
s uch  as  a colle ction of pe rsonal ph oto-

graph s . A re curring proble m  for olde r 
us e rs  was  re m e m be ring h ow  to m ove  
around in th is  inform ation space . A 
de s ign bas e d on us ing paging buttons  
locate d on th e  touch  scre e n was  not as  
s ucce s sful as  w e  h ad e xpe cte d.

W e  trie d m ak ing th e  table t PC look  lik e  
an ordinary book  (Figure  1), and th is  
s e e m e d to be  m ore  s ucce s sful. Us e rs  
lik e d th e  ove rall de s ign, but w e re  con-
fus e d by our im ple m e ntation of page  
turning, w h ich  was  initially bas e d on 
‘strok ing’ th e  touch  scre e n page s. W e  
th e n trie d a m ore  tangible  approach , 
ph ys ically clos e r to a norm al book , w ith  
flaps  to th e  righ t and le ft controlling pa-
ging forward and back ward. Th is  de s ign 
was  m uch  m ore  s ucce s sful w ith  olde r 
us e rs , w h o ne e de d little  or no instruc-
tion on th is  function and h ad no trouble  
re m e m be ring it. In contrast, w h e n w e  
s h ow e d th e  book  to younge r pe ople  
none  unde rstood h ow  to page  th rough  
th e  inform ation w ith out our h e lp, and 
m ost trie d to do th is  initially by touch -
ing th e  scre e n. 

W h e n tak ing advantage  of a m e taph or 
in th is  way one  h as  to cons ide r th at th e  
us e r w ill m ak e  strong pre dictions  about 
th e  functionality bas e d on th e  appe ar-
ance 5-8 . 

Alth ough  w e  initially include d e xtra-
m e taph orical functionality, s uch  as  
us ing th e  touch  scre e n to s e le ct and e n-
large  obje cts , w e  gradually pare d down 
th e  de s ign m ore  and m ore  to m atch  th e  
pre dictions  of th e  m e taph or. 

O n both  s ide s  of th e  Book  th e re  is  w h at 
look s  lik e  a page  e dge  th at is  us e d to 
turn ‘page s ’, to navigate  a line ar s e -
q ue nce  of scre e n im age s. But in orde r 
to im ple m e nt s e ve ral diffe re nt applica-
tions  on top of th e  Living Book  th e re  is  
a s e t of tabs , as  in an inde xe d note -
book , from  w h e re  th e  us e r can ch oos e  
w h ich  application to run. 

Figure  1. Th e  book  
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Softw are : th e  applications
D uring th e  proje ct w e  h ave  de ve lope d 
four m ain applications  so far: Th e  Book  
of My Life , Th e  Song Book , Th e  Book  of 
Prove rbs  and Me m orie s  of O ld Tim e s.

Th e  Book  of My Life  is  a m ultim e dia 
ph oto album  w h e re  e pisode s  from  th e  
pe rson’s  life  are  pre s e nte d (Figure  2). 
Th e  ide a be h ind th e  application is  th at it 
s h ould be  a support for th e  us e r to re -
m e m be r and talk  about h is  or h e r life , 

fam ily and so on. In th is  way, th e  applic-
ation is  a com m unication aid aim e d at 
supporting conve rsation be tw e e n th e  
us e r and re lative s , oth e r re s ide nts  and 
nurs ing staff. It could also be  us e d by 
th e  nurs ing staff to unde rstand and 
le arn about th e  pe rson.

Th e  Song Book  is  a gam e  th at could be  
playe d alone  but is  m ostly us e d by a 
group as  a social gam e  (Figure  3). It 
starts  by le tting th e  us e r h e ar and re ad 
th e  first part of a w e ll-k nown old song. 
Th e s e  are  songs  th at are  no longe r 
broadcast th rough  th e  m e dia, and 
w h ich  m any younge r pe ople  do not 
k now. But in a re s ide ntial h om e  for 
olde r pe ople  th e y are  fam iliar to alm ost 
all th e  re s ide nts. Th e  tas k  is  to s ing 
along and continue  w h e n th e  re cording 
stops. Th e  ne xt song is  s e le cte d by turn-
ing th e  page .

Th e  function and th e  usage  of th e  Book  
of Proverbs  is  s im ilar to th e  Song Book , 
but h e re  th e  us e r, alone  or in a group, 
trie s  to re m e m be r th e  e ndings  of w e ll-
k nown (to th is  population) prove rbs  and 
sayings.

Th e  application calle d Mem orie s  of O ld 
Tim e s  is  a pre s e ntation cons isting of 
publicly available  picture s , vide o, sound 
and m us ic from  th e  days  w h e n re s id-
e nts  w e re  young, de s igne d in m uch  th e  
sam e  way as  th e  Book  of My Life  (Figure  
2). As  w ith  th e  Song Book , th e s e  are  
m ostly m ate rials  th at are  no longe r avail-
able  th rough  th e  e ve ryday ch anne ls  of 
radio and TV.

Th e  de s ign te am
Th e  MAMA proje ct te am  cons iste d of 
s e ve ral diffe re nt type s  of pe ople : th e  in-
te nde d us e r group, a de s igne r, te ch ni-
cians  and program m e rs , a re s e arch e r 
w h o acte d as  proje ct le ade r, as  w e ll as  
nurs ing and care  staff. Th e s e  diffe re nt 
partne rs  e ach  te nd to us e  diffe re nt 
k inds  of work  language  w h ich  ofte n cre -

Figure  2. Scre en s h ots from  ‘Th e  Book  

of My Life ’ 
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ate s  proble m s  and m isunde rstandings. 
D iffe re nce s  in age  are  also pote ntially 
proble m atic, as  th e  us e rs  are  olde r 
pe ople  but th e  de s igne rs  and program -
m e rs  w e re  m uch  younge r. 

In orde r to ach ie ve  th e  aim  of m e e ting 
th e  olde r pe ople ’s  ne e ds , th e  com m unic-
ation h as  to be  in te rm s  th at all can re ad-
ily unde rstand, in orde r to e nsure  th at 
th e  us e rs  fe e l confide nt e nough  to parti-
cipate  in th e  work . It is  also im portant 
to de s ign th e  com m unication proce s s  to 

m inim is e  th os e  are as  w h e re  th e  us e rs  
h ave  w e ak ne s s e s , for e xam ple , com -
ple x, abstract argum e nts  th at de pe nd 
h e avily on m e m ory and logical infe re nce  
to be  unde rstandable .

W e  e xplore d th e  us e  of actual proto-
type s  to facilitate  com m unication 
be tw e e n th e  partne rs  in th e  proje ct 
te am . Th e  prototype  be cam e  th e  ce ntre  
of th e  conve rsations , w h ich  w e re  th us  
k e pt concre te  and re lative ly s im ple  (Fig-
ure  4). Th e  prototype  facilitate d th e  con-
ve rsation and re duce d th e  lik e lih ood of 
m isunde rstanding, as  s ugge ste d by 
e arlie r work  in H CI de s ign for th e  ge ne r-
al population9 . 

But for th is  to work , th e re  m ust be  a 
proje ct le ade r w h o can facilitate  th e  con-
ve rsation by cre ating an atm osph e re  
w h e re  e ve rybody fe e ls  th at th e y can 
ve rbalis e  th e ir opinion.

TH E ELITE APPRO ACH

D uring th e  diffe re nt ph as e s  of th e  
MAMA proje ct, w e  gradually e volve d a 
de s ign approach  w e  call ELITE (from  ELd-
e rs  IT dEs ign). From  th is  a s e t of 
guide line s  was  de ve lope d, cons isting of 
five  principle s  unde rlying de s igning te ch -
nology for olde r pe ople . W e  do not claim  
th at th e s e  are  bas e d on original in-
s igh ts , and oth e r re s e arch e rs  h ave  
pre s e nte d s im ilar ide as. But w e  did ar-
rive  at th e  ELITE approach  inde pe nd-
e ntly, and th is  s e t of principle s  h as  not, 
to th e  be st of our k nowle dge , be e n 
pre s e nte d in th is  way be fore . O ne  of th e  
b igge st ch alle nge s , and particularly for 
th e  m any olde r pe ople  w h o h ave  som e  
form  and de gre e  of de m e ntia, is  to 
m ak e  th e  de s ign suitable  for th e  inte n-
de d us e rs  and to cons ide r th e ir particu-
lar ne e ds. As  th is  targe t group cons ists  
m ainly of pe ople  w ith  m e m ory diffi-
cultie s  and ve ry little  or no com pute r lit-
e racy, th is  puts  m uch  h igh e r de m ands  
on th e  de s ign. 

Figure  3. Th e  Song Book  
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In total five  ELITE guide line s  h ave  be e n 
form ulate d: (i) Be com e  an anth ropolo-
gist, (ii) Bas e  th e  de s ign on fam iliar (e arli-
e r) arte facts , (iii) H ide  th e  te ch nology, 
(iv) Provide  both  m otivation and ch al-
le nge , and (v) Cre ate  a coh e re nt pack -
age  of h ardware  and software .

Be com e  an anth ropologis t
As  a de s igne r it is  ve ry h ard to unde r-
stand h ow  olde r pe ople  th ink , h ow  th e y 
do th ings  and w h at obstacle s  th e y e xpe ri-
e nce . As  a re sult of th is  it is  ve ry im port-
ant to work  w ith  s uitable  e th nograph ic 
m e th ods , for e xam ple  by spe nding tim e  
participating and obs e rving th e  be h a-
viour and language  of th e  inte nde d e nd-
us e rs  in a re al s e tting. A good de al of 
work  h as  be e n carrie d out us ing e th no-
graph ic m e th ods  to inform  ICT de s ign10-

12, but m ost h as  addre s s e d spe cific e nvir-
onm e nts  and activitie s  rath e r th an us e r 
groups.

D uring th e  proje ct w e  spe nt tim e  ob-
s e rving two groups : one  at a re s ide ntial 
h om e  and anoth e r at a day care  ce ntre . 
W e  participate d in all th e ir activitie s  in 
orde r to le arn and unde rstand th e ir s itu-
ation. Th e  de ve lopm e nt of th e  diffe re nt 
prototype s  was  conducte d w ith  an e volu-
tionary approach . Th rough out th e  de ve l-
opm e nt w e  te ste d diffe re nt m ock -ups  
and prototype s  w ith  th e  sam e  groups  of 
pe ople  in orde r to ge t fe e dback  for th e  
de ve lopm e nt proce s s . Nurs ing staff also 
participate d w ith  com m e nts  and e xplan-
ations  about our obje ct of study.

Bas e  th e  de s ign on fam iliar (e arlie r) 
artifacts
A pre -study of th e  MAMA proje ct 
s h ow e d th at m any of th e  olde r pe ople  
h ad proble m s  to le arn h ow  to h andle  
ne w  te ch nology and also to re m e m be r 
th at k nowle dge . An e ffe ctive  approach  
is  to bas e  any inte rface  m e taph ors  on a 
w e ll-k nown artifact, som e  th ing or activ-

Figure  4. D e sign Team  Com m unication 
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ity th at th e y h ave  us e d or done  s ince  
th e y w e re  younge r2, capitalis ing on w h at 
h as  be e n calle d te ch nology ge ne ra-
tion13,14. O ur im pre s s ions  in th is  pro-
ce s s  w e re  not th at proble m s  of 
unde rstanding cam e  from  com ple xity 
per se , but rath e r from  unfam iliarity (al-
th ough  th e  two te nd to go toge th e r w ith  
th is  group of us e rs ). And in th is , it was  
not h ow  fam iliar th e  us e r was  w ith  th e  
de vice  re ce ntly, but rath e r w h e th e r th e  
us e rs  w e re  fam iliar w ith  th e  de vice  (or a 
ve ry s im ilar one ) in th e ir younge r ye ars. 
W e  found th at olde r us e rs  could unde r-
stand and us e  com ple x de vice s , but 
could not re m e m be r h ow  to do so. It is  
not sufficie nt to give  th e  visual appe ar-
ance  of a long fam iliar ph ys ical obje ct, 
as  atte m pte d by IBM w ith  th e ir Re alTh -
ings  de s igns 15. It is  im portant to tap 
into th e  long-standing ph ys ical m otor 
program s  w ith  re alistic tangibility, too.

In th e  MAMA proje ct w e  bas e d th e  inte r-
action and navigation around th e  m e ta-
ph or of a book . Th e  ne xt guide line  
follow s  from  th is  one .

H ide  th e  te ch nology
O ur targe t population was  not com pute r 
lite rate , nor w e re  th e y fam iliar w ith  re -
ce nt te ch nical de vice s  s uch  as  m obile  
ph one s , D VD  playe rs , or e ve n cable  TV 
s e le ction boxe s. In fact, th e y ge ne rally 
appe are d intim ate d by ne w  te ch nology. 

W e  de cide d th at w e  h ad to h ide  th e  te ch -
nology and th is  le d to th e  ide a of a 
book -lik e  de vice  th at is  us e d in m ore  or 
le s s  th e  sam e  way as  a norm al book , by 
turning page s , e tc.. Th e  pilot te st of th e  
prototype  s h ow e d th at it was  a succe s s -
ful conce pt and th at th e  use rs did not 
vie w  it as a com pute r. 

Provide  b oth  m otivation and ch alle nge
It is  ve ry im portant th at an application is  
m otivating to us e  and th at th e re  is  a 
story or som e th ing s im ilar th at drive s  
th e  us e  of th e  application. Eve n so, it is  

also im portant th at th e  application doe s  
not provide  e ve ryth ing. Th e  application 
m ust be  at le ast som e w h at ch alle nging 
for th e  us e r in orde r to cre ate  a fe e ling 
of ach ie ve m e nt and so to e ncourage  
continue d us e  of th e  application. Th is  is  
a difficult balance , s ince  som e  ch alle nge  
m ust be  pre s e nt but not e nough  to in-
tim idate  th e  us e r.

W ith  th e  book  prototype s  w e  e xpe ri-
m e nte d w ith  diffe re nt fe ature s  be fore  
de ciding th at th e  ch alle nge , w h ich  cre -
ate s  th e  m otivation to le arn to us e  and 
to continue  us ing th e  de vice , s h ould 
re s ide  in th e  conte nt, not th e  form . 
H e nce , th e  gam e s  w ith  m ate rials  th at re -
q uire d com ple tion by th e  us e r w e re  de -
ve lope d.

Cre ate  a coh e re nt pack age  of h ard-
w are  and s oftw are
W ith  th e  aim  of ach ie ving a natural and 
intuitive  us e  of th e  de s ign it is  ve ry im -
portant th at th e  h ardware  and th e  soft-
ware  com ple m e nt e ach  oth e r, and fit 
toge th e r s e am le s sly. Th e  aim  is  to cre -
ate  an inte raction and navigation style  
th at is  natural to th e  k ind of tas k  th at is  
s uppos e d to be  pe rform e d w ith  th e  ap-
plication on th e  particular de vice  on 
w h ich  it runs.

In th e  MAMA proje ct w e  pack age d th e  
applications  naturally as  s e ctions  of th e  
book . Th e  diffe re nt applications  be cam e  
diffe re nt ‘ch apte rs ’ of th e  book  and 
w ith in a ‘ch apte r’ th e  us e r ste ppe d for-
ward or back  line arly, by turning ‘page s ’.

CO NCLUSIO NS

To unde rstand any group of us e rs , th e  
de s ign te am  ne e ds  to ge t to k now  
th e m . Spe nding tim e  w ith  olde r pe ople , 
e spe cially obs e rving and participating in 
th e ir norm al social activitie s , provide s  
m any clue s  on w h ich  to bas e  de s ign de -
cis ions. O lde r pe ople  w ith  m e m ory prob-
le m s  ofte n cannot le arn ne w  s k ills , or at 
le ast cannot re tain th e m . H ow e ve r, long-



E LI T E  a p p ro a ch

105

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

standing k nowle dge  re m ains. For th is  
re ason, a de s ign bas e d around an inte r-
action m e taph or from  m uch  e arlie r te ch -
nology can prove  e ffe ctive . For s im ilar 
re asons , th e  com pute r-bas e d nature  of 
th e  te ch nology is  be st h idde n for th is  
group of us e rs , w ith in a coh e re nt pack -
age  of software  and h ardware . But m otiv-
ation to us e  is  also im portant, and for 
th is  som e  de gre e  of ch alle nge  is  also 
ne e de d. H ow e ve r, th e  ch alle nge  s h ould 
not be  in h ow  to us e  th e  te ch nology, 
but in w h at one  can do w ith  it.
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