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S.J. McKenna, F. Marquis-Faulk e s, A.F. New ell, P. Gregor, Re quirem ents gath e ring 

using dram a for com pute r vision-base d m onitoring in supportive  h om e  e nviron-

m ents, Ge rontech nology 2006; 5(1):29 -45. Th e  us e  of th e atrical te ch niq ue s  to pro-
vok e  discus s ion am ongst pote ntial us e rs  of ge ronte ch nology in orde r to as s ist 
w ith  th e  de s ign proce s s  was  inve stigate d. Spe cifically, th e  te ch nology be ing de -
ve lope d was  autom ate d visual track ing and m onitoring to support olde r pe ople  
w ith in th e ir h om e s  by analys ing th e ir activity and rais ing th e  alarm  s h ould th e y 
fall. A profe s s ional auth or produce d a varie ty of storie s , m anife ste d as  re lative ly 
s h ort vide o sce narios , illustrating th e  various  ways  in w h ich  th e  te ch nology m igh t 
ope rate  and be  us e d. Profe s s ional actors  playe d out th e s e  sce narios  as  vide o clips  
w h ich  w e re  s h own to groups  of pote ntial us e rs  as  a m e ans  of ge ne rating discus -
s ion. Th e  re s ult was  a rich , q ualitative  m e th od of data colle ction us e d s ucce s sfully 
w ith  olde r pe ople  and providing a syste m atic way of acce s s ing th e ir valuable  input 
on th e  de s ign of a tool to h e lp th e m  to live  inde pe nde ntly. Th e  m e th od provide d a 
way in w h ich  th e  re s ults  of dram a, and th e  discus s ions  provok e d, could be  fe d 
back  into th e  de s ign proce s s . 

K e y w ords : dram atis e d s ce narios , fall de te ction, com pute r vis ion

Th e  pote ntial us e  of advance d, com -
pute r vis ion-bas e d s e nsors  in s upportive  
e nvironm e nts  for th e  e lde rly was  be ing 
inve stigate d. Spe cifically, an autom ate d 
track ing and m onitoring syste m  was  e n-
visage d to support olde r pe ople  w ith in 
th e ir own h om e s  by m onitoring th e ir 
activity and de te cting falls. A prototype  
vis ion syste m  h as  s ince  be e n de ve lope d 
us ing ce iling-m ounte d cam e ras 1. Van 
Bronsw ijk  e t al.2 propos e d a taxonom y 
for ge ronte ch nology in te rm s  of do-
m ains  and im pacts. Th e  te ch nology 
be ing inve stigate d h e re  applie s  to th e  do-
m ains  ‘h e alth  and s e lf-e ste e m ’ and ‘h ous -
ing and daily living’ as  ide ntifie d in th at 
taxonom y. Its  pote ntial for im pact is  pre -
dom inantly in th e  are a of ‘care  s upport 
and organisation’. 

Th e  conte xt in w h ich  te ch nology is  us e d 
be com e s  particularly im portant w h e n it 
w ill support individuals  in th e ir own 
h om e s. If social alarm s  are  to be com e  
part of broade r inte llige nt te le care  sys -
te m s , it is  vital to e stablis h  th e  ways  in 
w h ich  pote ntial us e rs  would pre fe r sys -
te m s  to ope rate  and not to m ak e  m ajor 
de cis ions  be fore  a prope r consultation 
w ith  us e rs 3,4. Pre vious  e xpe rie nce  w ith  
functionally s im ilar te ch nology (s uch  as  
th e  wall-m ounte d and pe ndant com -
m unity alarm s) can affe ct us e rs ' e xpe cta-
tions  of such  syste m s. 

Th e  nove lty of th is  application of te ch no-
logy and its  conte xt of us e , m e an th at 
th e  de s igne rs  ne e d to addre s s  usability, 
acce ptability and e th ical cons ide rations  
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at a ve ry e arly stage  in th e  de s ign pro-
ce s s . It is  th e re fore  im portant to utiliz e  a 
use r-centred de sign proce ss  w h ich  in-
volve s  pote ntial us e rs  e arly on. Th is  is  e s -
pe cially im portant w h e n th e  us e r group 
h as  ve ry diffe re nt ch aracte ristics  from  
th e  de s igne rs , s uch  as  w h e n th e  us e r 
group is  m ade  up of olde r pe ople 5. 
Th e re  are , h ow e ve r, particular ch al-
le nge s  in involving olde r pe ople  in such  
a proce s s; Ne w e ll and Gre gor6 s ugge ste d 
th e  conce pt of use r-se nsitive  inclusive  

de sign rath e r th an us e r-ce ntre d de s ign 
in orde r to capture  th e s e  diffe re nce s. 
Th e re  are , for e xam ple , s ignificant prob-
le m s  in facilitating discus s ions  w ith  
olde r pe ople , particularly if th e s e  discus -
s ions  are  conce rne d w ith  ne w  te ch no-
logy. Various  studie s  re port on th e  
proble m s  of running focus  groups  w ith  
olde r adults. Ke e ping focus  groups  ‘on 
tas k ' and re taining th e ir atte ntion w h ile  
colle cting in-de pth  inform ation h as  be e n 
found to be  difficult w ith  groups  of m ore  
th an th re e  olde r adults 7,8 and th e re  are  
m ajor difficultie s  in discus s ing abstract is -
s ue s .  Th e  fact th at olde r pe ople  m ay be  
ve ry m uch  le s s  aware  of m ode rn te ch no-
logy th an younge r age  groups  pre s e nts  a 
furth e r ch alle nge . Th e re fore , traditional 
focus  groups , e ve n if th e y ope rate  a 
story-te lling m e taph or, would not be  
ve ry succe s sful w ith  olde r us e rs. Th e re  
is  a ne e d to provide  concre te  e xam ple s  
of th e  us e  of a syste m  w h ich  would be  un-
de rstandable  by olde r pe ople .  It is  th us  
ne ce s sary to find instantiations  of a te ch -
nology, prior to it be ing de ve lope d, 
w h ich  can be  us e d to facilitate  discus -
s ion on th e  ch aracte ristics  of pos s ible  sys -
te m s  w h ich  would m ak e  th e m  us e ful for, 
and acce ptable  by, olde r pe ople . W e  be -
lie ve d th at th e atre , re corde d and pre s e n-
te d on vide o, could be  an e ffe ctive  and 
appropriate  m e th od of facilitating such  
discus s ion. It was  th us  de cide d to inve st-
igate  th e  nove l us e  of th is  art form  in 
orde r to as s e s s  its  utility in th is  conte xt 
and to inform  th e  de ve lopm e nt of th e  pro-
totype  m onitoring syste m .

Th e  ne xt s e ction m otivate s  and dis -
cus s e s  th e  us e  of com pute r vis ion for 
m onitoring olde r pe ople  at h om e . Th e  
pape r th e n discus s e s  th e  us e  of us e r 
storie s , sce narios  and dram a in th e  con-
te xt of involving us e rs  in th e  te ch nology 
de s ign proce s s . A m e th odology bas e d 
on dram a on vide o is  th e n de scribe d 
and applie d to th e  cas e  of vis ion-bas e d 
h om e  m onitoring. Th e  outcom e s , and 
m ore  ge ne rally th e  us e  of such  a m e th -
odology for re q uire m e nts  gath e ring for 
ge ronte ch nology, are  th e n discus s e d 
and som e  conclus ions  are  drawn. 

VISIO N-BASED  SENSING FO R  SUPPO RT -

IVE H O M E ENVIRO NM ENTS

Th e  population of th e  de ve lope d world 
is  ge tting olde r. In Scotland, for e x-
am ple , re ce nt e stim ate s  are  th at 19 % of 
th e  population is  of pe ns ionable  age  
and th at th e  proportion of pe ople  age d 
60 and ove r w ill incre as e  by m ore  th an 
a th ird by 2026 w h ile  th e  population as  
a w h ole  w ill s h ow  a slow  de cline  ove r 
th e  sam e  pe riod 9 . Th e  incre as ing num -
be rs  of olde r pe ople  and th e  de cre as ing 
num be rs  available  to tak e  care  of th e m 3 
provide  a strong m otivation to find 
ways  to us e  te ch nology to h e lp as s ist 
pe ople  to provide  th e  caring th at is  
going to be  ne e de d. 

Uninte ntional falls in olde r pe ople  w e re  
e stim ate d to h ave  cost th e  UK gove rn-
m e nt £9 81 m illion in 19 9 9 , im pos ing a 
substantial burde n on h e alth  and social 
s e rvice s 10. Th e  cost of falls in th e  US 
was  e stim ate d11 as  $20.2 billion in 
19 9 4. Approxim ate ly one  th ird of olde r 
pe ople  living in th e  com m unity fall at 
le ast once  a ye ar (m any suffe ring m ul-
tiple  falls) and falling rate s  incre as e  
w ith  age  above  65 ye ars 12. In com -
m unity-dw e lling olde r pe ople  about h alf 
of falls occur in th e ir h om e s 12. Falls are  
a m ajor caus e  of de ath  in olde r pe ople . 
Th e y are  th e  k e y e ve nt in th e  path oge n-
e s is  of h ip fracture  and can play a role  
in acce le rating th e  downward spiral in a 
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frail olde r pe rson13. Falls are  a s e rious  
proble m  not just in te rm s  of actual ris k  
but also of pe rce ive d ris k  w h ich  can re -
duce  activity follow ing a fall14. As  Tin-
ne tti e t al.15 note d, “fe ar is  a fall-re late d 
cons e q ue nce  th at m ay lim it function be y-
ond w h at m igh t be  e xpe cte d from  th e  e f-
fe cts  of injury or unde rlying ph ys ical 
ability alone ". H ow e ve r, pe rce ptions  of 
ris k  vary. O ne  re ce nt study of com -
m unity-dw e lling olde r pe ople  re porte d 
th at 72% of th os e  w h o h ad e xpe rie nce d 
a fall in th e  pre vious  12 m onth s  did not 
cons ide r th at th e y w e re  at ris k  of h aving 
anoth e r fall16. A Fre nch  study17 found 
th at 10 out of 48 e lde rly patie nts  h ospit-
alis e d afte r a fall h ad be e n on th e  
ground for m ore  th an one  h our14. W ild 
e t al.18 found th at h alf of th os e  e xpe rie n-
cing a long lie  (i.e . re m aining on th e  
ground for m ore  th an one  h our afte r a 
fall) die d w ith in s ix m onth s  of th e  fall. 
Th is  was  e ve n w h e n th e re  was  no dire ct 
ph ys ical injury: de ath  was  usually from  
a com plication such  as  bronch opne um o-
nia, de h ydration or h ypoth e rm ia. Th e  
spe e d w ith  w h ich  e m e rge ncy h e lp is  ale r-
te d to a fall is  crucial to th e  falle r's  
h e alth , e spe cially w h e n th at pe rson is  
olde r. 

Pas s ive  fall de te ctors  worn on th e  h ip 
are  available  com m e rcially19 . H ow e ve r, 
th e y are  ofte n not worn w h e n re turning 
h om e , during h ous e k e e ping tas k s  prone  
to caus e  false  alarm s , or w h e n uncom -
fortable 20. Sim ilarly, active  alarm s  m ade  
available  on pe ndants  or brace le ts  are  
ofte n not worn21. Th e re  is  e vide nce  th at 
h om e  e nvironm e nts  able  to m onitor th e  
activitie s  of th e ir occupants  autom atic-
ally can be  us e d to h e lp e xte nd inde pe nd-
e nt, q uality living and re duce  h e alth care  
costs 22-25. Se nsors  e m be dde d in th e  ph ys -
ical, built e nvironm e nt h ave  th e  advant-
age  of e nsuring com pliance  w ith in th e  
h om e . For e xam ple , pas s ive  infra-re d 
(PIR) s e nsors , pre s sure  pads  and fridge  
door s e nsors  e nable  room  occupancy, 
pre s e nce  in a particular are a or us e  of a 

fridge  to be  m onitore d, re spe ct-
ive ly22,23,26. Pre lim inary work  h as  be e n 
pe rform e d us ing low -re solution infra-
re d s e ns ing for fall de te ction27-29 . H igh  
re solution infra-re d s e ns ing re m ains  re l-
ative ly e xpe ns ive . H ow e ve r, s e nsors  
bas e d on vis ible  spe ctrum  im age s  and 
vide o s ignals  can pote ntially provide  
rich  source s  of inform ation30,1,25. Pe r-
h aps  m ore  th an w ith  oth e r type s  of 
s e nsors , is s ue s  of acce ptability and e th -
ics  ne e d to be  addre s s e d. 

A num be r of inte rpre tive  aim s  can be  e n-
visage d for im age -bas e d s e nsors , ran-
ging in com ple xity from  m onitoring 
room  occupancy, to autom atically de -
te cting falls and pe rform ing de taile d 
analys e s  of activity patte rns. Significant 
dynam ic factors  th at are  pre dictive  of 
falling and th at could be  m onitore d visu-
ally include  low  m obility, long tim e s  in 
be d and poor ligh ting. Re duce d m obility 
can be  pre dictive  of a fall and h as  oth e r 
h e alth  im plications. Inactivity de te ction 
can, in a conte xt-de pe nde nt way, indir-
e ctly indicate  ill-h e alth  or a fall. Activity 
patte rns  s uch  as  re pe tition as  w e ll as  
s ignificant ch ange s  in daily or w e e k ly 
patte rns  m igh t also be  de te cte d. Th e  
re s ulting inform ation could be  us e d as  
part of an alarm  syste m , pote ntially de -
tailing th e  nature  of th e  alarm  e ve nt 
and providing e vide nce  for th is  inform a-
tion. It could be  us e d for pre diction and 
th us  pre ve ntion of falls th rough  ris k  as -
s e s sm e nt. Re trospe ctive  analys is  of 
logge d data (for instance , s um m ary stat-
istics , traje ctorie s  and pe rh aps  im age  
data) could also be  us e d to provide  in-
s igh ts  into be h aviour and h e alth  for 
care  provide rs  and re s e arch e rs. Im port-
antly th e n, it m ust be  de cide d at w h at 
le ve l of abstraction to inte rpre t autom at-
ically th e  activity and be h aviour of th e  
olde r pe rson and h ow  to us e  th e  re s ult-
ing data.
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USER  STO RIES AND  SCENARIO S IN A  
H UM AN-CO M PUTER  CO NTEXT

Use r storie s  are  a traditional way of gath -
e ring re q uire m e nts  and e xploring de s ign 
and usability is s ue s  w ith in te ch nology de -
ve lopm e nt.  Such  storie s  are  th e  re al or 
im agine d e xpe rie nce s  of pe ople : w h at 
th e y do and w h at th e y want. Im az  and 
Be nyon31 s ugge st th at th e y are  th e  “first 
artifacts  th at w e  us e  in orde r to de scribe  
inte ractions ''. O riginal us e r storie s  can 
be  rich  in conte xtual inform ation and cap-
ture  m uch  of th e  inte ntions  of th e  us e r. 
Scenarios are  narrative s  de scrib ing w h at 
pe ople  do w h e n e ngage d in particular 
activitie s  and are  m ore  structure d th an 
th e  original us e r storie s 32. Sce narios  can 
be  bas e d on in-de pth  e th nograph ic stud-
ie s 33 or on brie f collaborative  s e s s ions  
w ith  pote ntial us e rs. Th e y are  de s igne d 
to rais e  particular is s ue s , tak ing th e  e s -
s e nce  of w h at us e rs  h ave  said and com -
bining s e le ctions  from  a num be r of 
storie s . Sce narios  h ave  be e n us e d to ”cla-
rify im plicit as sum ptions , rais e  de s ign 
q ue stions , s ugge st de s ign solutions  and 
aid com m unication w ith in th e  de s ign 
te am '', h e lping to m aintain us e r focus  
and providing an e ffe ctive  com m unica-
tion tool34.

A w ide  range  of vie w s  on sce nario-bas e d 
de s ign w e re  colle cte d toge th e r in Car-
roll32, e m ph as iz ing conte xtual inform a-
tion and th e  H CI-software  e ngine e ring 
pe rspe ctive  w h e re  th e  adoption of use  

case s  h as  be e n advocate d35. Carroll36 
h as  de ve lope d th e  us e  of sce narios  
th rough out syste m  de ve lopm e nt. Scenari-

os of use  facilitate  th e  gath e ring and us e  
of conte xtual inform ation. Us e r storie s  
w ith  spe cific concre te  de tails  are  de -
ve lope d into pre cis e  use  case s  w h ich  at-
te m pt to com ple te ly form aliz e  all of th e  
re q uire m e nts  re lating to a particular in-
te raction w ith  th e  syste m . Be nyon and 
Macaulay34 m ak e  a distinction be tw e e n 
concrete  and abstract sce narios. Th e y 
s ugge st th at concre te  sce narios  are  us e -
ful for prototyping and `walk ing 

th rough ' de s ign ide as , and th at use  

case s  can provide  th e  form al spe cifica-
tions  re q uire d by software  e ngine e rs. In 
contrast, abstract sce narios  are  us e ful 
for ge ne rating ide as  and de ve loping an 
unde rstanding of th e  dom ain. Th e y s ug-
ge st th at ”th e  de s igne r ne e ds  to ab-
stract, or conce ptualis e  e xpe rie nce s  
from  a range  of us e r storie s  to com e  up 
w ith  an abstract sce nario, m ak e  de s ign 
de cis ions  and th e n com e  up w ith  con-
cre te  sce narios  w h ich  can th e n be  colle c-
te d into us e  cas e s ."

D e s ign by storyte lling or sce nario build-
ing h as  be e n de scribe d by Moggridge 37 
as  a way to e nable  th e  visualisation of 
pos s ible  de s ign solutions. H e  de scribe s  
th e ir us e  w ith in a four-ste p proce s s  in-
volving unde rstanding, obs e rving, visu-
alis ing and e valuating. In such  a 
proce s s , storyte lling or sce nario build-
ing form s  th e  k e y conne ction be tw e e n 
obs e rving and visualis ing. Th is  te ch -
niq ue  h as  be e n us e d for e liciting de s ign 
ne e ds  of olde r pe ople . Storyte lling can 
provide  a w e alth  of q ualitative  and con-
te xtual inform ation, som e  of w h ich  can 
be  ve ry ge rm ane  to th e  de s ign proce s s . 
Much  of th e  data from  storyte lling, 
h ow e ve r, m ay not be  dire ctly re le vant to 
th e  de s ign q ue stions  be ing as k e d. 
Liste ning to storie s  and e xtracting w h at 
is  re le vant to th e  spe cific de s ign is  not a 
trivial proce s s  and re q uire s  s ignificant 
le arne d s k ills.  

TH E USE O F D RAM A

Th e  discipline  of w riting fiction is  one  
way of e ncouraging a focus  on th e  im -
portant and re le vant is s ue s  in life  stor-
ie s  and th is  is  ofte n instantiate d as  
dram a. D ram a, de rive d from  th e  Gre e k  
word dran m e aning ‘a th ing done ’, im -
plie s  action; it is  about cre ativity, im a-
gination, fe e ling, sym bol and m e taph or. 
Th e atre  th us  provide s  a ve ry pow e rful 
way of te lling storie s  and s h ould h ave  a 
place  w ith in us e r-ce ntre d de s ign pro-
ce s s e s . 
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Th e atre  in de s ign
Salvador and H ow e lls 38 de scribe  w h at 
th e y call a focus troupe , involving th e  
us e  of live  dram a w ith  a group of naive  
pote ntial us e rs  to cre ate  a com m on con-
te xt for a ne w  product conce pt39 . Th e y 
s h ow e d th at th e  com m on, s h are d conte x-
tual e xpe rie nce  th at could be  e stab-
lis h e d by actors  allow e d an audie nce  to 
unde rstand a ne w  product conce pt 
q uick ly and to discus s  it w ith  e ach  oth e r 
and com pany re pre s e ntative s. Th e  us e  
of dram a to com m unicate  th e  product 
conce pt to th e  audie nce  allow e d th e m  
to m ak e  s ugge stions  about th e  pos s ib il-
ity of us e  in conte xts  not cons ide re d by 
th e  de s igne rs. Salvador and H ow e lls re -
porte d th at production of a focus  troupe  
e ve nt could be  spe e die r th an a m ore  tra-
ditional focus  group. Th e y conclude d 
th at th is  was  a uniq ue  m e th odology for 
e liciting re le vant com m e nts  about 
products  th at did not ye t e xist.

D is h m an40 de scribe s  th e  us e  of w h at h e  
calle d inform ance  (inform ative  pe rform -
ance ) in th e  de s ign proce s s , spe cifically 
in th e  Elde rSpace  proje ct. D e s igne rs  ad-
opte d pe rsonae  bas e d upon com bina-
tions  of pe ople  th e y h ad studie d. Each  
de s igne r advocate d for h is  or h e r pe r-
sona and us e d im provisation and acte d-
out storyboards. Subs e q ue ntly, th e  de -
s igne rs  s h are d th e ir de s ign ide as  w ith  
oth e r de s ign e ngine e rs  th rough  a live  
pe rform ance . Inform ance  h e lpe d th e  de -
s igne rs  cons ide r h ow  individual us e rs  
w e re  e m be dde d in large r social syste m s  
and to e valuate  th e  te ch nical and inte rac-
tion infrastructure . 

Strom 41 h as  borrow e d from  th e atre  by 
us ing m obile  de vice s  as  props  in role  
playing e xe rcis e s  w ith in a de s ign pro-
ce s s . Th is  provide d inte re sting ins igh ts  
into th e  de s ign of such  de vice s. Strom  
warne d th at sce narios  ofte n give  a m is -
le ading and ove rly optim istic im pre s s ion 
of th e  us e rs , of w h at can be  im ple m e n-
te d in an inte rface , and of h ow  an inte r-

face  w ill function in actual s ituations  of 
us e . H e  inve stigate d th e  us e  of cre ative  
w riting te ch niq ue s , w h ich  occur m ore  
naturally in th e atre , for de ve loping re al-
istic sce narios. H e  found th at sce narios  
w h ich  are  drive n by th e  e m otions  and 
m otivations  of be lie vable  ch aracte rs , 
m ay re sult in a m ore  re alistic e valuation 
th an m ore  traditional, ‘obje ctive ' sce nari-
os.

H oward e t al.42 propos e d th e  us e  of con-
te xtual sce narios  bas e d on curre nt prac-
tice  in th e  de s ign proce s s . Stak e h olde rs  
participate  in de s ign s e s s ions  by acting 
out th e s e  sce narios.

Forum  th e atre
A particularly pow e rful th e atrical te ch -
niq ue  calle d forum  th eatre  was  de -
ve lope d by Augustus  Boal w ith in h is  
‘Th e atre  for th e  O ppre s s e d’ in Braz il as  
a way of e m pow e ring audie nce s  to ad-
dre s s  q ue stions  of political im port-
ance 43. Forum  th e atre  is  e s s e ntially 
inte ractive  th e atre  in w h ich  a th e atre  
com pany s e ts  th e  sce ne  for a discus s ion 
by acting out a concre te  e xam ple  of an 
is s ue  in a way w h ich  include s  th e  e s s e n-
tial e le m e nts  of th e atre : th e  e m otional 
aspe cts  of th e  ch aracte rs  and conflict. 
D iscus s ions  w ith  th e  audie nce  are  th e n 
conducte d by a h igh ly traine d facilitator 
w h o e ncourage s  th e  trans ition from  a 
narrow  focus  on th e  s ituation portraye d 
into a m ore  ge ne ral discus s ion of th e  is -
s ue s . Th e  actors  tak e  part in th e s e  dis -
cus s ions , staying in role  as  th e  
ch aracte rs  th e y are  re pre s e nting. As  
part of th is  proce s s , th e  sce ne  m ay be  
re -playe d w ith  th e  audie nce  tak ing th e  
role  of dire ctor of th e  play. Th e  s ugge s -
tions  m ade  by th e  audie nce  th us  control 
th e  s e q ue nce  of e ve nts  in th e  play, 
rath e r th an th e  original scripts. O th e r 
th e atrical te ch niq ue s  m ay also be  intro-
duce d such  as  th e  actors  staying in role  
and re sponding to q ue stions  from  th e  
audie nce  or th e  audie nce  be ing as k e d 
”w h at is  a particular ch aracte r th ink ing 
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at th is  tim e ?" Forum  th e atre  h as  be e n 
us e d in th e  UK to addre s s  m any is s ue s  in-
cluding h om e le s sne s s  and e m pow e ring 
young pe ople . Foxtrot Th e atre , an inde -
pe nde nt th e atre  com pany in Scotland, 
h as  furth e r de ve lope d forum  th e atre  
te ch niq ue s  for training m e dical stude nts  
and palliative  care  staff and for com -
m unity consultations  conce rning th e  de -
live ry of social and h e alth  s e rvice s  to 
olde r pe ople . Th is  pione e ring approach  
to training and consultation h as  be e n 
s h own to be  ve ry succe s sful in e ncour-
aging pe ople  to addre s s  com ple x is -
s ue s .  It h as  th e  ch aracte ristics  of role  
play but is  m uch  m ore  s ucce s sful as  it 
us e s  profe s s ional role  playe rs  and 
avoids  th e  e m barras sm e nt ofte n found 
w h e n m e m be rs  of an audie nce  are  
as k e d to role  play. It h as  th e  advantage  
of de pe rsonalis ing an is s ue , e .g. a fiction-
al ch aracte r is  blam e d rath e r th an a re al 
pe rson. A particular, concre te  and re alist-
ic s ituation can be  discus s e d w h ich  m ay 
be  ve ry pe rsonally re le vant to m e m be rs  
of th e  audie nce  but th e y can com m e nt 
on it as  an e ve nt h appe ning to an actor 
rath e r th an to th e m . Th e s e  te ch niq ue s  
h ave  be e n found to be  particularly us e -
ful for addre s s ing e th ical is s ue s , th e  
ne e ds  of olde r pe ople  and for e ncour-
aging profe s s ional care rs  of olde r 
pe ople  to addre s s  com ple x is s ue s  of 
care  in th e  com m unity. 

M ETH O D O LO GY USING D RAM A  O N VID EO

Th e  propos e d dram a-bas e d m e th odo-
logy is  inspire d by forum  th e atre  but 
us e s  dram a on vide o rath e r th an live  
dram a. Th is  is  m ore  e conom ical, allow -
ing a range  of diffe re nt audie nce s  to par-
ticipate  at diffe re nt tim e s  and in 
diffe re nt ph ys ical locations. Th e  m e th od-
ology be gins  w ith  us e r storie s  along 
w ith  te ch nological cons ide rations  and 
proce e ds  w ith  de ve lopm e nt of sce narios  
w h ich  are  th e n acte d, re corde d and 
us e d in a s e rie s  of facilitate d discus -
s ions. Th e  proce s s , w h ich  w ill now  be  de -

scribe d in m ore  de tail, is  ite rate d us ing 
m ore  spe cific sce narios  and th e  find-
ings  are  fe d into th e  de s ign proce s s .

Th e  initial stage  involve s  an inform al 
gath e ring toge th e r of storie s  about th e  
targe t groups ' re le vant e xpe rie nce s. 
Th is  include s  th e  us e  of traditional 
focus  groups  to cons ide r ge ne ric is s ue s . 
Eve n at pre -prototyping, a num be r of 
te ch nical de cis ions  w ill h ave  be e n m ade  
and it is  im portant to inte grate  th e s e  at 
th is  stage  to provide  an appropriate  
focus  for discus s ions. H ow e ve r, th is  
m ust be  care fully balance d against th e  
dange r of e xcluding te ch nical pos s ib ilit-
ie s  of pote ntial inte re st. Th e re fore , 
w h ile  te ch nical cons ide rations  are  us e d 
to provide  focus , discus s ions  initiate d 
w ith in th e  groups  conce rning oth e r re -
late d te ch nologie s  are  not inh ib ite d.

Th e  re s ulting storie s  and te ch nological 
cons ide rations  are  th e n com m unicate d 
and e xplaine d to a profe s s ional script-
w rite r and dire ctor w h o collaborate s  
w ith  th e  de ve lope rs  in distilling th e  e s -
s e nce  of th e  various  storie s  and ane c-
dote s  so as  to com pile  a s e t of spe cific 
storie s  about fictional ch aracte rs  w h ich  
e m body ways  in w h ich  us e rs  m igh t act 
in th e  conte xt of th e  nove l te ch nology. 
Im portant points  to be  addre s s e d by po-
te ntial us e r groups  are  ide ntifie d. Th e s e  
sce narios  are  th e n de ve lope d into s h ort 
vide o scripts  de s igne d to prom pt discus -
s ion of th e s e  points. Th e  us e  of profe s -
s ional write rs  and actors  w ith  
e xpe rie nce  of th e atrical te ch niq ue s  and 
th e  ability to suspend disbelief is  e s s e n-
tial in orde r to cre ate  re alistic ch arac-
te rs  and be lie vable  dram a (as  Strom  
re com m e nds 44,45). Th e  sce narios  are  de -
s igne d to be  s h ort and concis e  and, cru-
cially, do not aim  to re solve  s ituations  
or provide  solutions. Th e y prom ote  th e  
conflict be tw e e n ch aracte rs  w h ich  is  e s -
s e ntial for a pow e rful th e atrical e xpe ri-
e nce . 
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Follow ing appropriate  re h e arsals , sce nari-
os  are  film e d, pos s ibly m ultiple  tim e s , 
us ing audio and m ultiple  vide o cam e ra 
vie wpoints. Th e  tim e  s uch  a proce s s  
tak e s  de pe nds  on th e  nature  and le ngth  
of e ach  sce nario. Pre vious  e xpe rie nce  of 
inte ractive  th e atre  s ugge ste d th at five  
m inute s  of dram a typically le ads  to 
about tw e nty m inute s  of discus s ion. Fol-
low ing film ing, th e  vide o m ate rial is  e d-
ite d to provide  coh e re nt dram atic 
sce narios. It is  s ubs e q ue ntly s h own to 
s e ve ral diffe re nt targe t groups. Each  
vide o sce nario is  follow e d by a facilit-
ate d discus s ion of th e  is s ue s  rais e d in 
it. Th e  discus s ions  are  re corde d by a de d-
icate d note -tak e r and, w h e n appropri-
ate , us ing audio-vide o re cording. A 
suitable  form at is  to s h ow  a s h ort vide o 
sce nario (typically be tw e e n two and five  
m inute s ) and to allow  approxim ate ly 20 
m inute s  of discus s ion ste m m ing from  it, 
aim ing for a total tim e  for a w h ole  s e s -
s ion of approxim ate ly 9 0 m inute s. 

Afte r q ualitative  analys is  of th e  discus -
s ions , is s ue s  w h ich  re m ain unre solve d 
and im portant is s ue s  aris ing are  ide nti-
fie d. Th e  proce s s  is  ite rate d to e xplore  
th e s e  is s ue s , ge ne rating a furth e r s e t of 
vide o sce narios  for discus s ion w ith  fur-
th e r groups. 

M ETH O D

Th is  dram a-bas e d m e th odology was  ap-
plie d to h e lp inve stigate  th e  applicability 
and fe as ib ility of us ing inte llige nt visual 
s e nsors  for autom atically m onitore d sup-
portive  e nvironm e nts  for olde r pe ople . 
In particular, it was  inte nde d to ide ntify 
th e  re q uire m e nts  of pote ntial us e rs  in-
cluding occupants , fam ily m e m be rs , pro-
fe s s ional care rs  and s h e lte re d h ous ing 
warde ns. 

Th e  proce s s  be gan by colle cting storie s  
of olde r pe ople 's  e xpe rie nce s  of falling 
at h om e , including a focus  group of 
olde r pe ople  w h o m e t to cons ide r th e  

ge ne ric is s ue s  re late d to falls in th e  
h om e . Th is  produce d a num be r of stor-
ie s . Sce narios  w e re  w ritte n bas e d on 
th e s e  storie s  and th e  te ch nical cons ide r-
ations  outline d e arlie r, focus ing particu-
larly on e th ical and pragm atic is s ue s . 

Th re e  profe s s ional actors  w e re  us e d for 
th e  vide os : a young wom an and an olde r 
m an and wom an. Th e  olde r actors  
playe d both  an olde r pe rson falling and 
in oth e r sce narios  acte d as  care rs. Se ve r-
al sce narios  involve d actors  falling so 
h e alth  and safe ty is s ue s  h ad to be  appro-
priate ly addre s s e d. Most sce ne s  w e re  
film e d in dom e stic e nvironm e nts  s im ilar 
to th os e  in w h ich  th e  s e nsors  would be  
installe d. Initially, a vide o cons isting of 
four sce narios  was  produce d and us e d 
for discus s ions. Subs e q ue ntly, furth e r is -
s ue s  w e re  ide ntifie d and a s e cond vide o 
containing th re e  sce narios  was  pro-
duce d. Each  vide o containing m ultiple  
sce narios  was  planne d to last be tw e e n 
15 and 20 m inute s  (in orde r to h ave  s e s -
s ions  approxim ate ly 9 0 m inute s  in 
le ngth ). Film ing, us ing a Sony XM cam -
corde r, took  two days  pe r vide o.

Full scripts  are  not re produce d h e re  for 
th e  sak e  of bre vity. Sce narios  in th e  first 
vide o include d olde r pe ople  falling and 
care rs  discus s ing a ne w  m onitoring sys -
te m  and h ow  it work e d. Th e s e  w e re  de -
s igne d to provok e  discus s ion about: (i) 
W h at curre ntly h appe ns  w h e n an olde r 
pe rson falls; (ii) H ow  a fall de te ctor 
m igh t work  in th e  cas e  of a fall; (iii) 
H ow  th e  inform ation about a fall s h ould 
be  transm itte d to a care r; and (iv) In 
w h at circum stance s  activity m onitoring 
could be  acce pte d and appre ciate d.

Th e  s e cond vide o cons iste d of th re e  
sce narios  to addre s s  re m aining is s ue s  
in gre ate r focus. Th e  first sce nario built 
up a story about an olde r wom an w h o 
h ad h ad a fall de te ctor installe d and 
w h os e  busy daugh te r was  ale rte d unne -
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ce s sarily (Figure  1). It was  de s igne d to 
provok e  discus s ion about false  alarm s  
and h ow  be st to m inim is e  th e ir im pact, 
for e xam ple . In th e  s e cond sce nario, th e  
sam e  olde r wom an fe ll back  into h e r 
ch air unconscious  but th e  m onitoring 
syste m  faile d to de te ct a proble m . Th is  
rais e d discus s ion about syste m  re liabil-
ity and scope  as  w e ll as  de pe nde ncy on 
th e  te ch nology, for e xam ple . Th e  th ird 
sce nario e xplore d, in a h um orous  way, 
th e  balance  be tw e e n th e  advantage  of re -
ce iving support from  a syste m  and th e  
pos s ible  intrus ion of fam ily or care rs  re -
ce iving inform ation about th e  olde r pe r-
son's  activitie s  and, by im plication, th e ir 
state  of h e alth .

Th e  vide os  w e re  s h own to s e ve ral 
groups  w h ich  include d profe s s ional 
care rs , fam ily care rs  and olde r pe ople  in 
a varie ty of living s ituations  (inde pe nd-
e nt, s h e lte re d h ous ing and council h ous -
ing), som e  w ith  and som e  w ith out a 
com m unity alarm  (pe ndant or pull cord 
syste m ). Th e re  w e re  in total e igh t s e s -
s ions  and th e  groups  th at took  part in 
e ach  are  s um m aris e d in Table  1. Th e re  
was  som e  ove rlap be tw e e n th e  groups  
s h own th e  two diffe re nt vide os. Th e  dis -
cus s ions  w e re  le d by a traine d facilitat-
or. W h ile  th e  ove rall goal was  to 
inve stigate  th e  us e  of vis ion-bas e d s e ns -
ing, discus s ion re lating to oth e r trans -
duce rs  s uch  as  pre s sure  m ats  or body 
worn m onitors  was  not inh ib ite d.

SUM M ARY O F D ISCUSSIO N O UTCO M ES

Som e  of th e  m ain points  aris ing from  
th e  s e s s ions  are  s um m aris e d h e re  to il-
lustrate  th e  type  of input to th e  de s ign 
proce s s  obtaine d. Com m only aris ing 
points  are  organis e d according to topics  
of re le vance  to de ve lopm e nt of th e  te ch -
nology.

Th e  ne e d for a pas s ive  s ys te m
Th e re  was  agre e m e nt in all of th e  
groups  th at a pas s ive  syste m  capable  of 
autonom ously rais ing th e  alarm  in cas e  
of an e m e rge ncy would be  us e ful and 
de s irable . Many storie s  w e re  told in th e  
s e s s ions  about com m unity alarm  
pe ndants  th at w e re  out of re ach  w h e n 
ne e de d and of pull cords  th at w e re  tie d 
up to pre ve nt th e m  be ing pulle d acci-
de ntally and w h ich  w e re  th e re fore  inac-
ce s s ible  w h e n re q uire d. It was , h ow e ve r, 
th ough t th at th e re  would probably still 
be  a ne e d for an active  syste m  so th at 
som e one  w h o fe lt unw e ll could rais e  th e  
alarm  th e m s e lve s. Th e re fore , th e re  
m igh t still be  a ne e d to h ave  a body-
worn pie ce  of e q uipm e nt. If th is  was  to 
be  incorporate d into th e  syste m , it was  
s ugge ste d th at a wate rproof w rist-worn 
ite m  s h ould be  de s igne d th at did not 
ge t in th e  way (as  th e  pe ndant did) and 
th at was  not lik e ly to be  k nock e d acci-
de ntally lik e  a wall-m ounte d pull alarm . 
(It was  also sugge ste d th at th e re  be  
som e  sort of ph ys iological m e asure -
m e nt tak e n from  a w rist m onitor so th at 

Table  1. Th e  groups in th e  video discussion se ss ions

Vide o #

1

2

Nam e

Se rvite  H ous ing

Ce le brate  Age

Edinburgh

Age  Conce rn

Se rvite  H ous ing

Ce le brate  Age

Edinburgh

Strok e

Group 
s iz e

7

9

7

17

3

11

9

15

Nature

Sh e lte re d h ous ing warde ns; 1 dire ctor of a h ous ing ch arity

O ve r 65s  living in s h e lte re d h ous ing; 1 care r

75-87 ye ars , re tire d profe s s ionals  living inde pe nde ntly

Mainly in 70s  and 80s , som e  fragile , partially s igh te d, e arly 

de m e ntia, or fe ll ofte n; 4 care rs

As  above

As  above

As  above

Care rs  &  pe ople  w h o h ad h ad strok e s
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pe ople  w ith  th e  ons e t of h e alth  prob-
le m s  s uch  as  a strok e  or a h e art attack  
could re ce ive  som e  warning). Many 
pe ople  w e re  afraid of falling and it was  
w ide ly be lie ve d th at lack  of confide nce  
and fe ar of falling le d pe ople  to m ove  
out of th e ir own h om e s. Th e re  was  a de -
s ire  for som e  h e lp to allow  pe ople  to 
live  at h om e  for longe r and to do so con-
fide ntly. It was  th ough t th at th e  re as sur-
ance  provide d by a re liable  syste m  
would h e lp to provide  s uch  confide nce .

D om ain of ope ration
Th e  h igh e st ris k  are as  for falling w e re  
ge ne rally th ough t to be  th e  bath room  
and th e  be droom . Th e re  was , h ow e ve r, 
a strong de s ire  for a syste m  to cove r all 
parts  of th e  h om e . It was  s ugge ste d th at 
a syste m  could e ve n us e fully m onitor 
garde n and utility are as  adjace nt to th e  
h om e . It was  ge ne rally th ough t th at vis -
its  to th e  bath room  during th e  nigh t con-
stitute d th e  gre ate st ris k  of falling 
w ith out a w e arable  alarm  (e .g. pe ndant) 
be ing worn. O th e r th an s im ply forge t-
ting to put th e  alarm  on, one  re ason 
give n w h y pe ople  do not w e ar th e ir 
pe ndant alarm s  in s uch  a s ituation was  
fe ar of accide ntally bum ping th e m  and 
caus ing false  alarm s. Se ve ral parti-
cipants  com m e nte d th at such  vis its  to 
th e  bath room  w e re  not always  done  
w ith  a ligh t on and th at a vis ion-bas e d 
syste m  m igh t th e re fore  ne e d to be  
link e d to a ligh t th at cam e  on autom atic-
ally.

Inte gration w ith  e xis ting s ys te m s
W h e n curre nt com m unity alarm  syste m s  
re ach  an alarm  state , a voice  conne ction 
is  usually provide d be tw e e n th e  occu-
pant and e ith e r a warde n or a call 
ce ntre . Th e  occupant w ill typically k now  
th e  contacting pe rson and an im portant 
and re as suring h um an link  is  th us  e stab-
lis h e d and can be  m aintaine d w h ile  th e  
e m e rge ncy s e rvice s  are  calle d, for e x-
am ple . Th is  approach  w h e re by som e one  
w h o h as  falle n can be  constantly re as -

s ure d until h e lp arrive s  is  one  w h ich  po-
te ntial us e rs  wante d to h ave  re plicate d 
in any ne w  syste m . Most pe ople  pre fe r 
th is  to an autom ate d voice  syste m , for 
e xam ple . Care rs  also wante d to be  ale r-
te d in cas e  of an alarm  by a re al pe rson 
rath e r th an via an autom ate d m e s sage . 
It was  th ough t th at it would provok e  
h igh  le ve ls  of anxie ty in th e  care r if s h e  
h ad to h urry to a re lative  afte r be ing 
ale rte d by a m ach ine . It was  agre e d th at 
it would be  pre fe rable  to inte grate  any 
ne w  alarm  w ith  e xisting alarm  syste m s; 
as  th e  group of warde ns  pointe d out, it 
could be  too confus ing for th e  occupant 
to h ave  m ore  th an one  syste m  in place . 

Sys te m  s e ns itivity
It was  s ugge ste d th at th e  s e ns itivity of a 
pas s ive  de te ctor s h ould be  tune d to th e  
us e r's  circum stance s. For e xam ple , a 
pe rson w h o h ad just com e  out of h ospit-
al m igh t ne e d a m ore  s e ns itive  de te c-
tion syste m  th an one  w h o was  fairly 
h e alth y and unlik e ly to fall. In oth e r 
words , th e  syste m  s h ould e rr on th e  
s ide  of caution at th e  ris k  of rais ing 
false  pos itive  alarm s  in th e  cas e  of a pe r-
son at h igh e r ris k . O ne  borde rline  cas e  
was  ide ntifie d as  be ing w h e n a pe rson, 
pe rh aps  fe e ling unw e ll, fe ll back wards  
into a ch air or onto a be d upon trying to 
stand up. It was  th ough t th at rais ing th e  
alarm  in th is  circum stance  would usu-
ally constitute  a false  alarm .

Vis ual output
Se ve ral re s e arch e rs  h ave  pre viously e x-
pre s s e d th e  opinion th at im age -bas e d 
m onitoring would be  unacce ptable  to 
olde r pe ople . Th e  findings  in th is  study 
contradict th is  `re ce ive d truth '. In fact, 
all th e  groups  w e re  h appy to acce pt th at 
alth ough  th e  syste m  was  bas e d on 
vide o input, it was  not ne ce s sary for it 
to store  or transm it any visual im age s. 
Alth ough  ge ne rally th e re  was  no de s ire  
for care rs  to be  able  to s e e  th e  olde r 
pe ople , th e  point was  m ade  th at th e re  
could be  s ituations  in w h ich  th is  would 
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(a)

(b)

(c)

(d)

(e )

Figure  1. Stills from  one  of th e  video scenarios; Scene  1 of 'Peggy and th e  Fall D etector':

(a) Peggy sits and w onde rs; 

(b) Peggy tells th e  m onitor th at it is  im portant th at it w ork s; 

(c) Peggy puts on som e  m usic; 

(d) Peggy drops a jig-saw ; 

(e ) Peggy lie s dow n to pick  up piece s; 

(f) Th e  fall detector begins to flash ; 

(g) Gill rece ive s ph one  call about h e r m oth e r; 

(h ) Gill rings Peggy to se e  if s h e  is  alrigh t;

(i) Peggy is  busy and doe s not re spond to th e  ph one; 

(j) Peggy h e ars th e  ph one , but it h as stopped ringing before  s h e  answ e rs; 

(k ) Gill assum e s an em e rgency w h e n h e r m oth e r doe s not answ e r; 

(l) Gill h urrie s  to h e r m oth e r’s  h om e  and is  upset – th e re  is  no problem ; 

(m ) Peggy and Gill discuss w h at h as h appene d; 

(n) Peggy is  angry w ith  th e  m onitor th at h as led to a problem .

(k )

(l)

(m )

(n)

(f)

(g)

(i)

(j)

(h )
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be  us e ful. For e xam ple , if th e  syste m  
m ade  a visual im age  available  only w h e n 
it s ignalle d an e m e rge ncy, th is  would 
provide  a m e ch anism  for im m e diate ly 
ch e ck ing h ow  s e rious  th e  ale rt was  and 
w h e th e r it was , in fact, a false  alarm . 
Som e  pe ople , e spe cially th os e  w h o h ad 
h ad strok e s  te nde d not to m ind th e  ide a 
of a syste m  providing visual im age s  in 
s uch  circum stance s. O th e rs  did not 
want th is  to h appe n in any circum -
stance s. A fle xible  syste m  able  to be  con-
figure d to cope  w ith  diffe re nt ne e ds  and 
pre fe re nce s  was  th ough t to be  be st.

Notification and cance llation of alarm s
Much  of th e  discus s ion follow ing th e  
sce nario w ith  th e  false  alarm  (in th e  
s e cond vide o) conce ntrate d on h ow  to 
ale rt occupants  to th e  fact th at an alarm  
h ad be e n rais e d and h ow  to provide  
th e m  w ith  ways  in w h ich  to safe ly cance l 
a false  alarm . O lde r pe ople  w e re  k e e n 
th at th e re  s h ould be  an e asy and q uick  
way for th e m  to cance l false  alarm s  in 
orde r to avoid h e lp be ing calle d unne ce s -
sarily so th at any as sociate d e m barras s -
m e nt or fe e lings  of be ing a nuisance  
could be  avoide d. It was  s ugge ste d th at 
an alarm  state  s h ould trigge r an audio 
s ignal s im ilar in volum e  to th at of a do-
m e stic sm ok e  alarm  to h e lp e nsure  th at 
it was  im m e diate ly re cognis e d by th e  oc-
cupant and could be  q uick ly cance lle d if 
ne ce s sary. Som e  cons ide ration was  
give n to olde r pe ople  w h o w e re  de af 
and it was  fe lt th at a flas h ing ligh t could 
be  us e d to ale rt a de af pe rson. A large  
button on th e  ph one  or on a w rist watch -
lik e  de vice  w e re  s ugge ste d as  inte rface s  
for false  alarm  cance llation. It was  poin-
te d out th at olde r pe ople  ne e d to be  
give n sufficie nt tim e  to re spond to an 
alarm  and in particular to cance l a false  
alarm : h urrying to do so could of its e lf 
caus e  an accide nt.

Activity m onitoring
Th e  pote ntial for th e  le ve l and nature  of 
activity to be  m onitore d autom atically 

was  discus s e d. In particular, th e  pos s ib -
ility of rais ing an alarm  in cas e  of unusu-
ally prolonge d inactivity was  e xplore d. 
It was  pointe d out th at it would be  us e -
ful for th e  syste m  to distinguis h  
be tw e e n sm all body m ove m e nts  as  one  
m igh t m ak e  w h e n re ading or watch ing 
TV and total inactivity as  would occur if 
one  was  unconscious. It was  s ugge ste d 
th at in cas e s  of low  activity th e  syste m  
m igh t be  s e t to give  an 'as surance  call' 
as  a s h e lte re d h ous ing warde n would do 
for pe ople  in h e r care . It was  also poin-
te d out th at h aving built up a h istory of 
activitie s , th e  syste m  could de te ct w h e n 
som e one  was  le s s  active  th an usual. 
Th e  de s ign of th e  m onitor m ust not in-
te rfe re  w ith  norm al patte rns  of be h a-
viour but rath e r re cord th e m  and th e n 
look  for unusual patte rns  for th at indi-
vidual, ch e ck ing w ith  th e  us e r be fore  
rais ing any alarm . O ne  participant 
wante d th e  option of going to sle e p in a 
ch air, pe rh aps  for an e ntire  nigh t, 
w ith out be ing wok e n by a m onitor as k -
ing h im  if h e  was  alrigh t!

Privacy and s e curity
Privacy was  an im portant is s ue  for all 
th e  groups; th e  advantage s  and disad-
vantage s  of allow ing im age s  to be  
store d and transm itte d w e re  discus s e d. 
No-one  wante d to be  obs e rve d in th e  
bath room  by oth e r pe ople  e ve n th ough  
it was  re cognis e d to be  an are a of h igh  
ris k . H ow e ve r, as  one  be com e s  m ore  fra-
gile , s e curity starts  to be com e  value d 
m ore  h igh ly th an privacy. Th e  pos s ib il-
ity of h aving a privacy button was  e x-
plore d. It was  th ough t th at any such  
button s h ould not turn off th e  syste m  
com ple te ly but rath e r s h ould le ave  it in 
stand-by m ode , re ady to activate  again 
w h e n re q uire d or afte r a spe cific tim e  in-
te rval of say 10-15 m inute s. It was  
th ough t th at a privacy button would be  
le s s  ne ce s sary if im age s  w e re  not be ing 
transm itte d. H ow e ve r, a de s ire  by som e  
to guard audio privacy was  m e ntione d 
s ince  loudspe ak e r functions  on te le -
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ph one -bas e d syste m s  can e nable  a 
warde n, for e xam ple , to h e ar ins ide  th e  
h om e .

It was  pointe d out by participants  th at a 
syste m  bas e d on visual track ing could 
also s e rve  a us e ful s e curity function by 
k e e ping a vide o re cord of intrude rs. 
H ow e ve r, if, for privacy re asons , it was  
de cide d th at no visual re cord s h ould be  
k e pt th e n th is  pote ntially us e ful s e curity 
function would be  unavailable . If th e  sys -
te m  w e re  m onitoring th e  activity of a pe r-
son living alone , it would ne e d to 
distinguis h  th at pe rson from  any vis it-
ors  to th e  h om e . It was  pointe d out th at 
a syste m  th at s im ply suspe nde d m onitor-
ing w h e n a s e cond pe rson e nte re d th e  
h om e  could not double  as  a s e curity sys -
te m .

Re liab ility and is olation
Anxie ty was  voice d th at th e  installation 
of a m onitoring syste m  could re sult in 
fe w e r vis its  and le s s  inte raction w ith  
care rs  (fam ily and profe s s ional). It was  
s ugge ste d th at for th is  re ason it was  e s -
pe cially im portant th at a syste m  work e d 
re liably. 

Appe arance
Th e  ph ys ical de vice  m ock -ups  us e d in 
th e  vide os  re ve ale d th at, in ae sth e tic 
te rm s , m ost pote ntial us e rs  would 
rath e r h ave  a de vice  th at was  unobtrus -
ive . For e xam ple , a de vice  th at look e d 
lik e  a sm ok e  alarm  would be  acce ptable  
be caus e  oth e r pe ople  would th e n not 
k now  th at spe cial provis ion was  be ing 
m ade . H ow e ve r, in contrast to th is  vie w , 
som e  participants  said th at on s e curity 
grounds  it m igh t be  us e ful to h ave  in-
form ation at th e  front door stating th at 
th e re  was  a m onitoring syste m  in place .

Cos ts
Som e  anxie ty was  e xpre s s e d by pote n-
tial us e rs  about th e  cost of th e  te ch no-
logy be ing discus s e d. It was  note d in 
som e  s e s s ions , h ow e ve r, th at th e  cost 

of installing and ope rating a m onitoring 
syste m  ne e de d to be  balance d against 
th e  h igh  cost of a h ospital stay or h om e  
nurs ing care  and s h ould be  s ubs idis e d 
accordingly.

D ISCUSSIO N AND  CO NCLUSIO N

Th is  study h as  s h own th at th e atre  te ch -
niq ue s , instantiate d on vide o, can be  
us e d for as s e s s ing us e r ne e ds  prior to 
th e  de s ign of a ne w  pie ce  of te ch no-
logy. Th is  particular m e th odology, 
bas e d on forum  th e atre  but us ing vide o 
inste ad of live  actors , e nable d te ch nolo-
gically naive  pe ople  to unde rstand and 
addre s s  im portant is s ue s  re late d to a 
ve ry nove l conce pt. For e xam ple , all th e  
groups  w e re  able  to distinguis h  
be tw e e n a CCTV-type  syste m  com m unic-
ating vide o im age s  and th e  propos e d 
te ch nology in w h ich  no visual im age s  
ne e d e ve r be  com m unicate d be yond th e  
inte llige nt s e ns ing de vice . Th e y w e re  
able  to acce s s  a re s e rvoir of storie s  re l-
e vant to im portant is s ue s  conce rning 
th e  conce pt. O fte n th e s e  storie s  h igh -
ligh te d is s ue s  w h ich  w e re  unpre dicte d 
by re s e arch e rs.  Th e  facilitator was  able  
to e licit com m e nts  on e xpe ctations  and 
past h istory of olde r us e rs  and th e ir 
frie nds  and ne igh bours , and ve ry rich  
ane cdotal inform ation was  colle cte d by 
liste ning to individual storie s  of th e  par-
ticipants. For e xam ple , follow ing th e  
vide os  w h ich  s h ow e d an olde r m an fall-
ing at h om e  and a care r be ing ale rte d to 
a fall by a com pute r ge ne rate d m e s -
sage , th e  participants  told th e ir own 
storie s  of re late d incide nts , for in-
stance , w h e n th e y or th e ir fam ily and 
frie nds  h ad falle n and w h e n th e y h ad 
be e n ale rte d to a ne igh bour falling and 
th e  way th e y th ough t th e ir own fam ily 
would re act if th e y fe ll. Th e  clos e  com -
m unication be tw e e n th e  syste m  de s ign-
e rs  and th e  script w rite rs  e nsure d th at 
re le vant is s ue s  w e re  rais e d during th e s e  
discus s ions. Th us  th e s e  s e s s ions  e stab-
lis h e d th at s h ort vide o pre s e ntation fol-
low e d by discus s ion pe riods  work e d 
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s ucce s sfully in te rm s  of focus s ing discus -
s ion am ongst olde r pote ntial us e rs  of a 
h om e  m onitoring syste m . Th e y e nable d 
re s e arch e rs  to gain im portant inform a-
tion about pote ntial us e rs  (including 
care rs) conce rning is s ue s  s urrounding 
th e  us e  of curre nt com m unity alarm s  
and w h at us e rs  would w is h  from  future  
syste m s. It h as  be e n argue d th at th e  k e y 
ch aracte ristics  of dependable  dom e stic 
syste m s  are  acce ptability, trustworth i-
ne s s , adaptability and fitne s s  for pur-
pos e 46. Th e  dram a-bas e d m e th od was  
s ucce s sful in stim ulating discus s ion of 
e ach  of th e s e  ch aracte ristics. Acce ptabil-
ity is s ue s  rais e d include d usability, cost, 
re spons ive ne s s  and ae sth e tics. Trustwor-
th ine s s  is s ue s  include d re liability, safe ty 
and confide ntiality. Adaptability was  dis -
cus s e d in te rm s  of configurability. 
Cle arly m uch  of th e  discus s ion focus s e d 
on e xploring fitne s s  for purpos e  and 
h ow  th e  re al ne e ds  of us e rs  could be  
m e t.

Th e  us e  of vide o by olde r pe ople  in th e ir 
h om e s , or in day or re s ide ntial care  s e t-
tings  is  a fam iliar conte xt and so it was  
e asy to e ngage  us e rs  in th e  proce s s . 
Th e  vide os  prove d to be  s ucce s sful in e n-
couraging focus e d discus s ion, produ-
cing m any ‘re al storie s ’ from  th e  
as s e m ble d pote ntial us e rs. Com m e nts  
s uch  as  “th at is  so re al", “th at is  just 
w h at h appe ne d to m y m oth e r" and “but 
w h e re  is  th e  ne xt sce ne ?" cle arly s h ow e d 
th at th e  script-w rite r h ad succe s sfully 
provide d sce narios  th at e m otionally e n-
gage d th e  audie nce . Bas ing th e  sce nari-
os  on fictional ch aracte rs  w ith  
pe rsonalitie s  e nable d th e  audie nce  to e m -
path iz e  w ith  th e  ch aracte rs  and th e  dra-
m atic te ns ion introduce d into th e  
sce narios  m e ant th at th e  audie nce  care d 
about w h at h appe ne d to th e  m ain protag-
onist and w e re  inte re ste d in w h at m igh t 
h appe n ne xt. Th is  e ngage m e nt w ith  th e  
proce s s  is  e s s e ntial w h e n th e  audie nce  
is  be ing as k e d to im agine  th e m s e lve s  
into a s ituation and re port upon w h at 

support th e y would re q uire  in th at con-
te xt. Th e  audie nce s  w e re  k e e n to parti-
cipate  in discus s ions  be caus e  th e y fe lt 
e m path y w ith  th e  pe ople  re pre s e nte d in 
th e  vide o and im m e diate ly re late d th e m  
to th e ir own s ituations. Participants  
w e re  k e e n to e ngage  w ith  q ue stions  of 
de s ign, to te ll facilitators  th e ir conce rns  
and to h e lp find solutions , be caus e  th e  
is s ue s  h ad be e n m ade  to s e e m  ve ry re l-
e vant to th e m , th e ir frie nds  and ne igh -
bours. Th e y found th e  e xpe rie nce  
inte re sting and e njoyable , w h ich  un-
doubte dly as s iste d in th e  e licitation pro-
ce s s . 

Th e  us e  of profe s s ional actors , h as  ad-
vantage s  in te rm s  of e th ical is s ue s  and 
fre e dom  of inform ation. Th e re  are  cle ar 
h e alth  and safe ty guide line s  for th e  us e  
of actors  in any s ituation w h ich  m ay in-
volve  a dange r to th e  pe rform e r. In th e  
cas e  of falls, for e xam ple , it would be  
appropriate  to obtain th e  s e rvice s  of a 
figh t dire ctor, w h o would advis e  th e  act-
ors , or, for m ore  e xtre m e  falling be h a-
viour, e m ploying a spe cially traine d 
actor or ‘stunt m an’. Th e re  are , of 
cours e , no fre e dom  of inform ation prob-
le m s  in th e  cas e  of film ing profe s s ional 
actors , alth ough  th e  re com m e nde d fe e  
m ay vary de pe nding on th e  us e  to 
w h ich  th e  vide o w ill be  put. Th e  us e  of 
vide o rath e r th an live  th e atre  m e ant 
th at th e  full range  of forum  th e atre  te ch -
niq ue s  could not be  us e d. H ow e ve r, it 
provide d a low e r cost m e th od of us ing 
th e atrical te ch niq ue s  w ith  m any groups  
of us e rs. 

Th e  m e th odology can be  us e d on an it-
e rative  bas is , as  h e re , to clarify aspe cts  
of th e  syste m  de s ign. Initial sce narios  
s h ould be  ge ne ric w h ile  subs e q ue nt ite r-
ations  can addre s s  m ore  spe cific is s ue s . 
Th is  e ch oe s  th e  us e  of concre te  sce nari-
os  h aving m ade  initial de s ign de cis ions  
bas e d on m ore  abstract sce narios  as  ad-
vocate d, for e xam ple , by Be nyon and 
Macaulay34.
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Eth nograph ie s  can also addre s s  us e r fo-
cus e d is s ue s , and ‘cultural probe s ’ h ave  
be e n us e d to provok e  inspirational re -
spons e s  from  e lde rly pe ople . Eth no-
graph y involve s  us e rs  w ith in th e  de s ign 
proce s s , w ith  th e  e th nograph e r ob-
s e rving th e  us e rs  in th e ir own e nviron-
m e nts  and acting as  an inte rm e diary 
be tw e e n th e  us e rs  and th e  de s igne rs 47. 
Th e  e th nograph e r’s  role  is  to pre s e nt as  
full a picture  as  pos s ible  of th e  us e r, 
th e ir culture  and th e ir e nvironm e nt to 
th e  de s igne rs. Th is  is  usually in th e  
form  of a te xtual re port but Blom be rg e t 
al.47 also sugge st oth e r approach e s  to 
pre s e nting e th nograph ie s . Cultural 
probe s 48 are  a ve ry ope n e nde d way of 
e ncouraging us e rs  to cons ide r th e ir atti-
tude s  to live s , e nvironm e nt and te ch no-
logy. Th e y involve  ‘pack age s  of m aps , 
postcards  and oth e r m ate rials ’ w h ich  
are  le ft w ith  us e rs  for an e xte nde d pe ri-
od of tim e . Gave r e t al.48 de scribe  th e  
output from  cultural probe s  cons isting 
of ‘m as s e s  of m aps , cards  and ph oto-
graph s ’ w h ich  w e re  not analys e d or sum -
m ariz e d, but w e re  us e d as  a re source  by 
th e  de s igne rs. Th e y didn’t “dire ctly le ad 
to [th e ir] de s igns ” but “w e re  invaluable  
in m ak ing [th e m ] aware  of th e  de taile d 
te xture ” of th e  us e rs ’ e nvironm e nts  and 
le tting th e m  ground th e ir de s igns  in th e  
“de taile d te xture s  of th e  local culture s ”. 
Th e  us e  of th e atre , as  de scribe d h e re , is  
a m uch  m ore  focus s e d activity w h ich  
only involve s  th e  pote ntial us e rs  for one  
or two h ours , rath e r th an days  and 
w e e k s  in th e  cas e  of e th nograph ie s  and 
cultural probe s. It addre s s e d th e  re q uire -
m e nts  for a spe cific te ch nology and th e  
de taile d e th ical and practical cons ide ra-
tions  of such  a te ch nology in a tim e  e ffi-
cie nt way. 

Ne w e ll e t al.49  discus s  th e  w ide r us e  of 
th e atre  and sugge st th at th e s e  te ch -
niq ue s  could be  us e d in coope ration 
w ith  e th nograph ie s  (and cultural 
probe s ). A th e atrical pe rform ance  could 
be  us e d to e ncapsulate  th e  re s ults  of us -

ability e xpe rim e nts  or e th nograph ie s  
and to pre s e nt th e s e  re s ults  to de s ign-
e rs. Th e y re port th at th e  advantage  
th e atre  brings  to th is  activity is  th at 
“script w rite rs  and actors  are  from  a dif-
fe re nt tradition to usability e xpe rts  or 
e th nograph e rs , but th e y h ave  be e n 
traine d as  profe s s ional obs e rve rs  of 
h um an be h aviour, w ith  a focus  on con-
ve rting such  be h aviour into inte re sting 
e ngaging storie s ”. Th e y are  s k ille d both  
in obs e rvation and pre s e ntation of 
h um an be h aviour. Th e y are  taugh t to 
distil e xpe rie nce s  into e s s e ntial, typical, 
and som e tim e s  ste re otypical be h aviour, 
and pre s e nt th is  in an inte re sting and 
e ngaging narrative .  Th e y k now  w h e n to 
e xagge rate  for e ffe ct, and h ow  to articu-
late  fe e ling in such  a way th at it com m u-
nicate s  e ffe ctive ly to th e  audie nce . In 
th e  words  of th e  th e atre , th e y are  e x-
pe rt in ‘s uspe nding dis be lie f’.  In addi-
tion, th e atre  can introduce  te ns ion and 
h um our to k e e p th e  audie nce  inte r-
e ste d. Th e  e go of th e  actor/us e r is  not 
involve d; actors  are  not dom inate d by 
th e ir own e m otional baggage . Th e y can 
be  m ore  inde pe nde nt th an a s ingle  us e r 
and can pre s e nt a m ore  ge ne ric picture  
of th e  ‘us e r’, e xagge rating as  appropri-
ate , particularly in articulating fe e lings  
w h ich  ‘re al us e rs ’ m ay h ave  but are  too 
e m barras s e d to articulate . Th e atre  th us  
plays  a diffe re nt role , at diffe re nt stage s  
of any re q uire m e nts  gath e ring e xe rcis e  
to e th nograph ie s  and cultural probe s. 

D ram atis e d sce narios  h ave  be e n s h own 
to be  an e xce lle nt way of s e tting a 
s h are d conte xt for discus s ions  be tw e e n 
pote ntial us e rs  and de s igne rs. D ram a 
can be  us e d to focus  discus s ion on spe -
cific sce narios  of lik e ly syste m  usage . 
Th e  e xpe rie nce  of watch ing a vide o can 
be  ve ry e ffe ctive  in provok ing discus -
s ion of re le vant de tails  be caus e  us e rs  
can im agine  th e m s e lve s  w ith in th e  sce n-
arios  s h own in th e  vide o. Th e  te ch niq ue  
is  particularly us e ful for provok ing dis -
cus s ion at th e  pre -prototyping stage . 
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O nce  a work ing prototype  is  available , 
th e re  are  m any advantage s  in e valu-
ations  of th e  syste m  w ith  re al us e rs , al-
th ough  s ituations  re m ain w h e re  
th e atrical te ch niq ue s  m ay still be  ve ry 
valuable . Th e s e  include  e valuations  
w h ich  would put olde r us e rs  at ris k  
w h ich  is  particularly re le vant in de ve lop-
m e nts  s uch  as  fall de te ctors. Th e  au-
th ors  also be lie ve  th at, in ce rtain 
circum stance s , inte ractions  be tw e e n th e  
de s ign te am  and ‘us e rs ’ m ay be  m ore  
ope n and fruitful if th e  us e r is  re pre s e n-
te d by an actor.
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