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P. Turne r, G. van de  W alle , Fam iliarity as a basis  for Universal D e sign. Ge rontech -
nology 2006; 5(3):150-159 . Th e  aim  of Unive rsal D e s ign is  to m ak e  inte ractive  arti-
facts  usable  by th e  broade st pos s ible  range  of us e rs  and h ow  be st to ach ie ve  th is  
lie s  at th e  h e art of h um an-com pute r inte raction (H CI). H CI re lie s  on a varie ty of 
tools , te ch niq ue s  and a num be r of th e ore tical bas e s  but it is  spe cifically th e  us e  
of m e taph or w h ich  is  of inte re st h e re . H CI h as  m ade  a succe s s  of cre ating inte ract-
ive  artifacts  but h as  always  tre ate d de s ign in a typically dualistic m anne r w ith  a 
cle ar distinction be tw e e n “m an and m ach ine ” and th e  us e  of m e taph or its e lf is  
also bas e d on an unde rlying dualistic ‘source -targe t’ structure . Th is  pape r 
pre s e nts  an argum e nt for fam iliarity as  a bas is  for Unive rsal D e s ign. Fam iliarity, 
according to H e ide gge r, is  non-dualistic; it is  a fact of our e xiste nce , it is  one  of 
th e  prim ary ways  in w h ich  w e  re late  to th e  world. Fam iliarity is  tak e n to m e an a 
th orough  k nowle dge  of, or an intim acy w ith , som e th ing or som e one  and e ncom -
pas s e s  th e  ide as  of involve m e nt and unde rstanding. Th e  role  of fam iliarity is  illus -
trate d by way of a study of a group of s e niors  le arning to us e  a pe rsonal 
com pute r and th e  s e rvice s  it provide s . Analys is  of th e  re s ulting substantial body 
of inte rvie w  and discus s ion group data le ads  us  to conclude  th at to be com e  fam ili-
ar w ith  te ch nology is  to inte grate  it into one ’s  e ve ryday life  - an e ve ryday life  
w h ich  is  corre spondingly re configure d. Th is  pe rspe ctive  offe rs  a h olistic account 
of le arning w h ich  h as  s ignificant cons e q ue nce s  for h ow  te ch nology is  de s igne d 
and introduce d to e ve ryone .

K e y w ords : te ch nology, Inte rne t, training, fam iliarity, H e ide gge r

Ch ildre n are  grow ing up in a world fille d 
w ith  com pute rs , instant m e s saging, m o-
b ile  ph one s  and th e  W e b. Te ch nological 
jargon, once  th e  pre s e rve  of com pute r 
scie ntists , is  now  com m onplace  from  
h igh  stre e t store s  to our living room s. 
Living w ith  ub iq uitous  inte ractive  sys -
te m s  and de vice s  instills  a de e p s e ns e  
of fam iliarity - an unspok e n, tacit k now -
le dge  of com puting w h ich  is  born of 
th is  im m e rs ion. But w h at of th e  ge ne ra-
tion w h o re tire d from  m ainstre am  work  
be fore  th is  te ch nological re volution? 
H ow  s h ould w e  be st introduce  inte ract-
ive  te ch nology to th is  group? O ne  route  
favore d by h um an-com pute r inte raction 
(H CI) spe cialists  h as  be e n to us e  m e ta-
ph or and analogy to bridge  th e  gap 

be tw e e n te ch nology and th e  ‘naïve  
us e r’1-5. A m e re  25 ye ars  ago, th e  de -
s igne rs  of th e  Xe rox Star de cide d to 
adopt a num be r of m e taph ors  to m ak e  
th e ir office  syste m  unde rstandable  - us -
able  - approach able  by its  inte nde d 
us e rs. Th e  Xe rox Star was  th e  first com -
pute r to h ave  a graph ical us e r inte rface  
(GUI) w h ich  pre s e nte d its  tools  and s e r-
vice s  by way of a num be r of m e taph ors , 
th e  m ost fam ous  of w h ich  is  th e  
de s k top m e taph or. Th is  is  de scribe d by 
Joh nson e t al.6, in an e arly re trospe ct-
ive , as  follow s : “Eve ry us e r’s  initial vie w  
of Star is  th e  D e s k top, w h ich  re s e m ble s  
th e  top of an office  de s k , toge th e r w ith  
s urrounding furniture  and e q uipm e nt. It 
re pre s e nts  a work ing e nvironm e nt, 
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w h ich  curre nt proje cts  and acce s s ible  re -
source s  re s ide . O n th e  scre e n are  dis -
playe d picture s  of fam iliar office  
obje cts , s uch  as  docum e nt folde rs , file  
draw e rs , in-bas k e ts  and out-bas k e ts. 
Th e s e  obje cts  are  displaye d as  sm all pic-
ture s  or icons. Th e  D e s k top is  th e  prin-
cipal Star te ch niq ue  for re aliz ing th e  
ph ys ical office  m e taph or …”

Tognaz z ini7, an influe ntial de s igne r at 
Apple ™, h as  offe re d th e  m ore  ge ne ral 
sugge stion th at com m unicating th e  un-
de rlying structure  and ope ration of an in-
te ractive  syste m  is  be st ach ie ve d by 
m e ans  of a m e taph or or analogy. Th is  
can be  re aliz e d by us ing a s e t of obje cts  
(s uch  as  e le m e nts  of th e  us e r inte rface ) 
w h ich  can activate  a m e taph orical or ana-
logical conne ction to th e  re al world. H av-
ing m ade  th is  conne ction, th e  us e r of 
th e  syste m  can anticipate  its  be h avior. 
Furth e r, Lak off and Joh nson8 h ave  ar-
gue d th at m e taph or and analogy are  th e  
ve ry bas e s  of our cognition and th e s e  
ide as  h ave  be e n de ve lope d furth e r by 
Fauconnie r and Turne r9  w h o h ave  ar-
gue d th at all le arning and all th ink ing 
cons ist of ble nds  of m e taph ors  bas e d 
on s im ple  bodily e xpe rie nce s. So, if as  
w e  de scribe  late r in th is  pape r, w e  are  
to introduce  a group of s e niors  to com -
pute r te ch nology (PCs  in particular) and 
th e  W orld W ide  W e b, it would s e e m  to 
be  pe rfe ctly re asonable  to e m ploy m e ta-
ph ors. Marcus 10, in discus s ing th e  range  
of m e taph ors  com m only us e d, note s  
th at th e s e  can be  divide d into nouns  
(e .g. de s k s , book s , ph otograph s , dis k s ) 
and ve rbs  (m ove , flow , s e le ct, cre ate ) 
but, of cours e , w h e n discus s ing th e  
W e b, spatial m e taph ors  dom inate . Th e  
W e b is  conce ive d as  space  – a cybe r-
space  (a te rm  coine d by th e  nove list W illi-
am  Gibson), w h ich  w e  navigate  and in 
w h ich  w e  can be com e  lost. But th e  W e b 
is  not a space , it is  not re s e xtensia: it is  
a distribute d application running on th e  
Inte rne t. So, is  th e re  an alte rnative  to 
th is  us e  of indire ction - th e  us e  of m e ta-
ph or – w h ich  m igh t avoid th e  proble m s  

as sociate d w ith  th e  us e  of m e taph or? 

Ras k in11 in discus s ing th e  m e aning of in-
tuitive  (in th e  conte xt of a us e r inte r-
face ) finds  th at it is  e q uate d w ith  be ing 
fam iliar. H e  w rite s  th at a us e r inte rface  
is  ‘intuitive ’ in as  m uch  as  it re s e m ble s  
(or is  ide ntical) to som e th ing th e  us e r 
alre ady k now s. H e  continue s  “In s h ort, 
intuitive  in th is  conte xt is  an alm ost 
e xact synonym  of fam iliar”. Pe rh aps  ‘fa-
m iliarity’ offe rs  a pos s ible  alte rnative  to 
m e taph or. Fam iliarity, h ow e ve r, is  not a 
conce pt w h ich  h as  re ce ive d sustaine d at-
te ntion in th e  fie ld of H CI e xce pting pe r-
h aps  our re ce nt work 12-14. In 
approach ing its  study w e  h ave  drawn 
upon th e  w ritings  of Martin H e ide gge r15-

16. H e ide gge r is  fam ous  for h is  tre at-
m e nt of e ve rydayne s s , be ing-in-th e -
world and for be ing a Naz i - a point 
w h ich  cannot be  ignore d in re fe re ncing 
h is  work . H e ide gge r’s  ‘Be ing and Tim e ’ 
of 19 2715 is  prim arily conce rne d w ith  
th e  q ue stion, ‘w h at doe s  it m e an to 
e xist?’. By pos ing th is  fundam e ntal q ue s -
tion, H e ide gge r s h ifts  th e  focus  of atte n-
tion from  th e  th e ore tical to th e  
practical; from  th e  cognitive  to th e  ph e -
nom e nological; from  abstract k now -
le dge  to th e  practical and e ve ryday. W e  
now  cons ide r m e taph or and fam iliarity 
in a little  m ore  de tail.

M ETAPH O R  AND  FAM ILIARITY

H olyoak  and Th agard17 de scribe  m e ta-
ph or as  involving saying one  th ing in 
orde r to say anoth e r and obs e rve  th at 
th is  is  clos e  to h ow  analogy work s . A 
m e taph or th us  conne cts  two diffe re nt 
dom ains  just as  an analogy work s  by 
m apping a ‘source ’ and a ‘targe t’. Th us  
m e taph or and analogy can conne ct, in 
th e  m inds  of th e  us e rs , re al world ob-
je cts  w ith  corre sponding e le m e nts  and 
attribute s  of inte ractive  de vice s. For 
som e  re s e arch e rs , th e  us e  of m e taph or 
(and analogy) h as  th e  adde d advantage  
of be ing th e  ve ry substance  of our cog-
nition its e lf. For e xam ple , Lak off and 
Joh nson8 de scribe  m e taph or as  ‘th e  way 
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w e  th ink , w h at w e  e xpe rie nce , and w h at 
w e  do e ve ry day’. Th e y also note  th at 
w h ile  m e taph or is  m ost fre q ue ntly e x-
pre s s e d in language , m uch  of h um an e x-
pe rie nce , e spe cially its  abstract aspe cts , 
is  graspe d in te rm s  of broad conce ptual 
m e taph ors. In a s im ilar ve in Ge ntne r 
and Mark m an18 h ave  argue d th at “ana-
logy is  a ce ntral proce s s  in le arning and 
discove ry” and attribute  its  pow e r to th e  
re lations  th at can be  m appe d. H e nce  th e  
m e taph or ‘m y job is  a prison’ work s  by 
link ing th e  two dom ains  ‘job’ and ‘pris -
on’ by way of th e  analogy of fe e ling 
trappe d or be ing h e ld captive . Th e  link -
age  is , of cours e , partial – jobs  do not e n-
tail be ing h e ld be h ind lock e d doors  or 
be ing m ade  to s e w  m ail bags  (A once  tra-
ditional practice  in Britis h  prisons) - un-
le s s  you h appe n to work  for a com pany 
w h ich  s upplie s  goods  to postal s e rvice s. 
Carroll and Mack 2 de scribe  m e taph ors  
as  ‘s e e ds ’ or ‘k e rne ls ’ w h ich  stim ulate  as -
sociations  and le ad to th e  form ation of 
m e ntal m ode ls. Th e y also discus s  th e  e m -
be dde d q uality of s e lf-ge ne rate d m e ta-
ph ors  in le arning. Such  m e taph ors  h ave  
be e n found to be  tre ate d as  ‘give ns ’ and 
acce pte d unconditionally by le arne rs , 
w h e re as  m e taph ors  th at are  taugh t to 
le arne rs  h ave  be e n found to be  ine ffe ct-
ive . Furth e rm ore , H alas z  and Moran19  
h ave  argue d th at th e  us e  of m e taph or in 
th e  de s ign of inte ractive  syste m s  is  h arm -
ful be caus e  firstly, com pute rs  offe r func-
tionality w h ich  doe s  not corre spond 
naturally to th e ir re al world analogue s  
(th e y s ugge st th at a com pute r filing cab-
ine t doe s  be h ave  lik e  its  re al counte r-
part but th e  ide a of pas sword prote cte d 
file  acce s s  h as  no natural e q uivale nt). 
Se condly, th e re  are  tim e s  w h e n w e  in-
te nd to conve y a point, not a w h ole  sys -
te m  of th ough t (a com pute r de s k top is  a 
s urface  on w h ich  lie  tools  and docu-
m e nts  but is  not m ade  from  wood nor 
can be  stood upon to ch ange  a ligh t fit-
ting). Finally, it m igh t h ave  be e n also no-
tice d th at m ost of th e  re fe re nce s  to 
m e taph or and inte ractive  syste m s  are  
q uite  old (m ost of th e m  are  m id 19 80s). 

It would appe ar th at it h as  be e n tw e nty 
ye ars  s ince  m e taph or was  an im portant 
de s ign is s ue  in H CI, s ince  th e n th e  
de s k top h as  be com e  a conve ntion; an 
on-scre e n ‘toolbox’ m e re ly th e  nam e  of 
th at particular inte rface  w idge t. So, in 
addition to be ing h arm ful, partial and 
culturally-de pe nde nt, h as  m e taph or and 
analogy be com e  s im ply pas sé?

For H e ide gge r, fam iliarity e ncom pas s e s  
th e  ide as  of involve m e nt and unde r-
standing. H e re  involve m e nt m ay be  
tak e n as  som e th ing approach ing a syn-
onym  for ‘be ing-in-th e -world’ w h ile  un-
de rstanding s h ould be  inte rpre te d as  
‘k now -h ow ’. D re yfus 20 note s  th at “Th is  
k now -h ow  … is  m ore  bas ic th an th e  dis -
tinction be tw e e n th ough t and action” 
and de scribe s  h um an be ings  as  “W e  are  
s uch  s k ills”, th us  dire ctly e q uating h u-
m ans  w ith  our k now -h ow. In th e s e  
te rm s , unde rstanding a com pute r s im ply 
m e ans  be ing able  us e  it (i.e . de m onstrat-
ing our fam iliarity w ith  it). W e  us e  th e s e  
s k ills  to cope  w ith  th e  world w h ich , ac-
cording to H e ide gge r, h as  th re e  k e y ch ar-
acte ristics. Firstly, it com pris e s  th e  
totality of inte r-re late d pie ce s  of e q uip-
m e nt. Each  pie ce  of e q uipm e nt be ing 
us e d for a spe cific tas k  – h am m e rs  are  
for driving nails  into wood; a word pro-
ce s sor is  us e d to com pos e  te xt. Th e  
s e cond ‘com pone nt’ of th e  world is  th e  
s e t of purpos e s  to w h ich  th e s e  tas k s  are  
put. O f cours e , w h ile  w e  cannot m e an-
ingfully s e parate  out purpos e s  from  
tas k s  in th e s e  (non-Carte s ian) worlds  w e  
can re cogniz e  th at th e  word proce s sor is  
us e d to w rite  an acade m ic pape r for th e  
purpos e  of publication and dis s e m ina-
tion. Nails  are  drive n into wood to 
provide  illustrations  for ph ilosoph ical 
discours e . Finally, in pe rform ing th e s e  
tas k s  w e  acq uire  or as sum e  an ide ntity 
(or ide ntitie s ) as  carpe nte rs , acade m ics  
and so forth . In us ing th e s e  conce pts  
and vie wpoint w e  are  m oving away from  
th ink ing in te rm s  of w h at is  th e  nature  
of th ings  (and ours e lve s) to h ow  w e  m an-
age  and cope  w ith  th ings. More  ge ne r-
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ally, w e  de m onstrate  our fam iliarity w ith  
th e  world by coping w ith  s ituations , 
tools  and obje cts  or m ore  spe cifically by 
our unde rstanding of th e  re fe re ntial 
w h ole . An e xam ple  of a re fe re ntial w h ole  
appe ar in H e ide gge r’s  ‘H istory of th e  
Conce pt of Tim e ’16p187 and is  de scribe d 
follow s : “My e ncounte r w ith  th e  room  is  
not such  th at I first tak e  in one  th ing 
afte r anoth e r and put toge th e r a m ani-
fold of th ings  in orde r th e n to s e e  a 
room . Rath e r, I prim arily s e e  a re fe re n-
tial w h ole  ... from  w h ich  th e  individual 
pie ce s  of furniture  and w h at is  in th e  
room  stand out. Such  an e nvironm e nt of 
th e  nature  of a clos e d re fe re ntial w h ole  
is  at th e  sam e  tim e  distinguis h e d by a 
spe cific fam iliarity. Th e  … re fe re ntial 
w h ole  is  grounde d pre cis e ly in fam iliar-
ity, and th is  fam iliarity im plie s  th e  re fe r-
e ntial re lations  are  w e ll-k nown.”

Th is  stands  in contrast to th e  vie w  w h ich  
as sum e s  th at w e  h ave  to synth e s iz e  a 
‘m anifold’ of th ings , pe rspe ctive s  and 
s e ns e  data. Inste ad H e ide gge r argue s  
th at w e  s im ply pe rce ive  th e  room ’s  
Ge stalt and in doing so w e  are  able  to 
de al w ith  its  conte nts  th rough  our fam ili-
arity w ith  oth e r room s. Fam iliarity is  th e n 
a ‘re adine s s ’ to cope  w ith , say, ch airs  
(e .g. by s itting on th e m ) w h ich  h as  de -
ve lope d from  our e arlie st days. H e ide g-
ge r de scribe s  th is  re adine s s  as  “th e  
back ground of … prim ary fam iliarity, 
w h ich  its e lf is  not conscious  or inte nde d 
but is  rath e r pre s e nt in [an] unprom ine nt 
way”16p189 . Th us , as sum ing th at w e  are  in 
th e  world of m ode rn com puting, w h e n 
w e  e nte r our place s  of work  w e  s e e  
de s k s , ch airs , com pute rs , ne twork  points  
and so forth . W e  do not pe rce ive  a 
jum ble  of surface s , w ire s  and ine xplic-
able  be ige  boxe s . H ow e ve r, if w e  are  not 
in th is  (social) world th e  sce ne  m igh t in-
de e d appe ar ch aotic and m e aningle s s.

A STUD Y O F FAM ILIARITY

W e  now  turn to an e m pirical study of fa-
m iliarity. O ne  of us  (Van D e  W alle ) unde r-
took  th e  te ach ing of a group of s e niors  

at th e ir re s ide ntial h om e  (‘Re dh ous e ’) as  
part of th e  MITS initiative  s upporte d by 
Age  Conce rn Edinburgh . MITS (Mobile  In-
te rne t Taste r Se s s ions) provide d an op-
portunity for a group of olde r pe ople  to 
fam iliaris e  th e m s e lve s  w ith  com pute rs. 
Th e  le s sons  and th e  data colle ction 
be gan in Fe bruary 2003 and laste d nine  
m onth s . Forty pe ople  re giste re d for th e  
le s sons  th us  form ing th e  Re dh ous e  Com -
pute r Club. Pe ople  w e re  taugh t in 
groups  of 8 or 9 . Th e  purpos e  of th e  le s -
sons  w e re  as  follow s : (i) to ove rcom e  
anxie ty and to re aliz e  th e  fun th at can 
be  h ad from  th e  com pute r in a re laxe d 
and inform al atm osph e re ; (ii) to e xplore  
w h at th e  com pute r can do and be  confid-
e nt in bas ic com m ands  and file  m anage -
m e nt; (iii) to introduce  word proce s s ing, 
e m ail and th e  W e b and (iv) to s e rve  as  a 
data colle ction e xe rcis e  for th e  s e cond 
auth or. Com pute r te ch nology was  unfa-
m iliar to th e  m e m be rs. Cons e q ue ntly, 
th e  participants  h ad to be  taugh t on a 
ste p-by-ste p bas is . Eve ry group re ce ive d 
a one  h our le s son e ve ry w e e k  until July 
2003. In August, le s sons  w e re  re duce d 
to 30 m inute s  pe r w e e k , w h ich  was  w e l-
com e d by all. O f th e  forty com pute r club 
m e m be rs , tw e nty volunte e re d to tak e  
part in th is  re s e arch . O f th e s e  fourte e n 
w e re  also inte rvie w e d individually. Inte r-
vie w s  w e re  re corde d and th e n tran-
scribe d in full.

D ATA  ANALYSIS

Th e  re corde d inte rvie w s  and discus -
s ions  run to som e  s e ve nty h ours  so only 
a sm all part of th is  can be  re porte d 
h e re . Th e s e  accounts  h ave  be e n re ad 
and re -re ad w ith  th e  inte ntion of ide nti-
fying re curre nt th e m e s . Som e  of th e s e  
data h ave  be e n re porte d e ls e w h e re 14. 
H aving ide ntifie d a num be r of candid-
ate s  th e s e  w e re  re vie w e d for duplication 
and e dite d appropriate ly. As  in m uch  
q ualitative  re s e arch , th e  proce s s  is  fun-
dam e ntally inte rpre tive : m e aning is  
ofte n im plicit and can only be  unde r-
stood th rough  fam iliarity w ith  th e  e n-
tire ty of th e  data. Th is  approach  is  
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cons iste nt w ith  Pollio e t al.21p37 w h o de -
scribe  th e  proce s s  of h e rm e ne utic data 
analys is . W e  now  pre s e nt th e  m ajor 
th e m e s  w h ich  w e  ide ntifie d, nam e ly ‘Re -
configuring one ’s  world’, ‘Com pute rs  
are  part of m ode rn life ’, ‘Participating in 
th e  m ode rn world’ and ‘Th e  m e e ting of 
two worlds ’. Th e  participants  are  ide nti-
fie d by m e ans  of th e ir initials.

R ESULTS

Re configuring one ’s  w orld
For participants , fam iliariz ing w ith  th e  
m ode rn world h as  re q uire d th e  re config-
uring of th e ir e ve ryday live s. Th is  pro-
ce s s  of re configuration of pe ople s ’ 
worlds  h as  involve d a num be r of 
ch ange s  to th e  participants ’ re lation-
s h ips , language , owne rs h ip, and pe rce p-
tions. Th is  s e ction e xam ine s  som e  of 
th e s e  ch ange s. SC indicate d th at “th e re  
are  q uite  a lot of re asons  for le arning 
about com pute rs , w h ich  re ally h ave  noth -
ing to do w ith  th e  us e  of com pute rs ”. 
O ne  of th e m  conce rns  com pute r te rm ino-
logy. Participants  stre s s e d th e ir fe e ling 
th at ‘com pute r language ’ h ad now  be -
com e  part of e ve ryday language .

M.K.: “… So it’s  alm ost wors e  if you 
h ave  a little  k nowle dge  or a fair k now -
le dge  of som e th ing e ls e . It’s  stands  in 
th e  way, and I alm ost h ave  th e  fe e ling 
th at w h at w e  are  le arning now  w e  h ave  
to re gard ve ry m uch  as  provis ional be -
caus e  it is  going to be  out of date  in s ix 
m onth s . W e  are  going to h ave  D V, O h  
no, w h at is  it?… broadband.”
M.K.: “Ye s , th e  little  totty th ings.”
I.R.: “But you s e e , pe ople  w h o are  adve rt-
is ing a lot for broadband, th e y as sum e  
too m uch  from  pe ople  lik e  us .”
M.R.: “Ye s ”
I.R.: “I said to m y w ife , “Eh , w h at’s  broad-
band? I h ave  re ad about it.” Sh e  told m e , 
“I h ave n’t th e  sligh te st ide a.”
M.R.: “No”.
[W e dne sday discus s ions  Fe bruary 27, 
2003]

Th e  pre s e nce  of ‘com pute r language ’ in 

e ve ryday language  im plie s  th at it h as  
pe ne trate d th e  participants ’ e ve ryday 
live s. By way of e xam ple , participants  
m e ntione d e ve ryday conve rsations  in-
volving fam ily re lative s , frie nds , or oth e r 
pe ople  th e y k now. Th e y h ave  also m e n-
tione d te le vis ion program s , w h ich  also 
s h ow  com pute rs  be ing us e d. More ove r, 
num e rous  re fe re nce s  are  m ade  to w e b 
s ite s  and e m ail addre s s e s  in alm ost 
e ve ry program . Th e  pe ne tration of com -
pute r language  in te le vis ion program s  is  
a b ig is s ue  for som e  participants  w h o 
are  loyal te le vis ion watch e rs. Anoth e r e x-
am ple  of th is  ch ange  in e ve ryday lan-
guage  was  ide ntifie d by SC w h o 
indicate d th at com puting te rm s  fre -
q ue ntly appe ar in cros sword clue s. Th is , 
s h e  be lie ve d, is  a re lative ly re ce nt ph e -
nom e non. According to SC, th is  is  not a 
trivial is s ue  as  cros swords  are  ve ry popu-
lar w ith  pe ople  of h e r age . According to 
h e r, it is  part of h e r ge ne ration’s  ‘k now -
le dge ’. Sh e  re ve ale d th at h e r m ain m otiv-
ation for le arning to us e  com pute rs  was  
to upgrade  th e  linguistic s k ills : 

SC: “Th e  only ne e d th at I h ave  at th e  m o-
m e nt is  not for th e  com pute r but th e  
com pute r vocabulary be caus e  I am  ad-
dicte d to cros swords  and for th e  last... 
just re ce ntly, th e y h ave  starte d putting 
com pute r words  in th e  answ e rs  to 
clue s. Th at's  re ally th e  only ne e d I h ave  
for a com pute r at th e  m om e nt. “
[W e dne sday discus s ions  May 28, 2003]

NS also note d th at com pute r te rm ino-
logy h as  be com e  part of e ve ryday lan-
guage . Com pute r te rm inology is  
be com ing com m onplace  w ith  h e r fe llow  
Quak e rs  e spe cially am ong th e  younge r 
one s. NS obs e rve d th at h e r lack  of com -
m and of th e  ‘language ’ was  le ading h e r 
to be  e xclude d from  Quak e r h ous e  
m e e tings.

Friends and relative s use  e -m ail.
Participants  cons ide re d th at com pute r-
bas e d com m unication h ad s ignificantly 
incre as e d th e ir opportunitie s  for com -
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m unication w ith  th e ir fam ily and 
frie nds. Th is  is  be caus e  th e ir frie nds  
and re lative s  ofte n us e  e m ail th e m -
s e lve s. Em ail is  ofte n th e  be st, if not th e  
only, way th e y can be  in touch  w ith  
th e m , as  som e  are  difficult to re ach  by 
te le ph one .

D W : “My gre at ne ph e w , e ve n m y nie ce s  
w h o are  in th e ir fiftie s , th e y would ne ve r 
com m unicate  w ith  m e  unle s s  I h ave  an 
e m ail. I m e an, th e y told m e  th at. Th e y 
don't e ve n te le ph one .” 
[Th ursday discus s ions  O ctobe r 16, 2003]

Com m unication h as  playe d an im port-
ant role  in m otivating fam ily m e m be rs  
to e ncourage  som e  participants  (e .g. JC, 
NS, MK, and NM) to us e  com pute r te ch no-
logy. It s h ould be  note d th at fam ily also 
playe d a role  in e ncouraging som e  of 
th e m  (e .g. NS) to ch ange  th e ir attitude  to-
ward com pute rs , i.e . to go from  a ne gat-
ive  attitude  toward a m ore  pos itive  one .

NS: “... to k now  about h ow  to ope rate  
th e m . Be caus e  … I h ad no tim e  for th e m  
at all but now  I re aliz e  th at I was  be ing a 
b it pig-h e ade d towards  th e m , you k now. 
I just put it out of m y m ind as  
som e th ing th at wasn’t for m e . And th e n 
I th ough t... and of cours e , m y fam ily 
said, ‘W e ll, th at’s  a ve ry ne gative  atti-
tude  th at you are  tak ing’.”
[W e dne sday discus s ions  May 7, 2003]

New  opportunitie s. 
Participants  w e re  be com ing aware  of In-
te rne t s h opping, spe cifically th e  savings  
on trave l w h ich  could be  h ad by book -
ing online  – s im ilarly for th e atre  book -
ings. E-m ail was  also ide ntifie d as  a 
m e ans  to save  m one y as  a ch e ap alte rnat-
ive  to long distance  te le ph one  calls.

NS: “I th ink  th at w e  pre fe r th e  te le ph one  
but w h e n I ph one  Canada, I ge t a s h ock  
w h e n th e  b ill com e s  in. [Laugh s] An occa-
s ional e m ail is  fine  to le t th e m  k now  
th at e ve ryth ing is  all righ t. And m aybe  
once  a m onth  I ring and w e  h ave  a con-

ve rsation”. 
[W e dne sday discus s ions  May 21, 2003]

Que stions  of cost in ge ne ral prove d to 
be  an im portant is s ue . Th e  participants , 
w h o w e re  fre q ue nt trave le rs , found both  
trave l and com m unication to be  costly.

Age ing m ak e s  com pute rs relevant.
As  indicate d above , participants  e xpe ri-
e nce d and re porte d a num be r of 
ch ange s  re late d to com pute r te ch nology 
th at h ad affe cte d th e  m ak e up of th e ir 
e ve ryday live s. Age -re late d ch ange s  
w e re  also a m ajor factor, spe cifically th e  
is s ue  of m obility. Fam iliarisation w ith  
com pute rs  was  s e e n as  a pos s ible  
m e ans  of am e liorating th e  e xpe cte d 
los s  in m obility (alre ady re stricte d for JC 
and som e  oth e rs ). Participants  re garde d 
th e  Inte rne t as  a substitute  for ‘going 
out’ and a m e ans  of staying in touch  
w ith  life  in th e  outs ide  world. Con-
s e q ue ntly, if th e  com pute r is  not always  
s e e n as  fitting into e ve ryday life  (for e x-
am ple , SC cannot find a place  for com -
pute rs  ‘at th e  m om e nt’) its  pote ntial 
was  appre ciate d in th e  conte xt of th e  
los s  of m obility.

D T: “… as  you w ill ge t le s s  and le s s  able  
to go out and do th ings  yours e lf ph ys ic-
ally, you can do som e ... you can k e e p in 
touch  w ith  th is  m ach ine . Th e  way you 
can ope rate  it, you are  going to bring in 
all sort of th ings , w h ich  you can't, you 
no longe r can do ph ys ically. …Th at's  
w h at it m e ans  to m e .” 
[W e dne sday discus s ions  May 14, 2003]

SC: “I th ink  th at w h e n you are  h ous e -
bound, it’s  going to be  a link  w ith  th e  
outs ide  world.”
[Individual inte rvie w  Fe bruary 13, 2003]

Eve n JC e nvisage s  th at s h e  m igh t adopt 
ne w  ways  of doing th ings  w ith  th e  com -
pute r as  s h e  goe s  along, s uch  as  Inte r-
ne t s h opping as  s h e  anticipate s  th at s h e  
w ill re spond to ch ange s  in h e r circum -
stance s. Th e  s e cond age -re late d ch ange  
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m e ntione d by a num be r of pe ople  is  th e  
wors e ning of h and-w riting. Le tte rs  type d 
on a com pute r (and th e n printe d) offe r 
th e  pote ntial to continue  to com m unic-
ate  w ith  frie nds  and re lative s  le gibly.

D W : “I th ink  I m igh t th ink  of ge tting a 
word proce s sor and a printe r be caus e  I 
do w rite  a gre at de al and it’s  not… O h , 
you k now  one ’s  h andwriting be com e s  
ch ange d w ith  th e  state  of one ’s  finge rs  
and also, you k now , it’s  m uch  cle are r. 
Eve n if one  h as  got good h andwriting 
it’s  m uch  cle are r for pe ople  to re ad. 
And th at would de finite ly be  som e th ing 
I’d us e  e ve ry s ingle  day, you k now.” 
[Individual inte rvie w  Se pte m be r 7, 2003]

SC: “But I th ink  th at… And, of cours e , 
w h e n you ge t olde r your h andwriting 
isn’t so good and so th at be ing able  to 
type  a le tte r is  good. “
[Individual inte rvie w  Fe bruary 13, 2003]

From  th e  pe rspe ctive  of age -re late d 
ch ange s  com pute rs  offe r a m e ans  of 
k e e ping in touch  w ith  pe ople  and th e  
world and a m e ans  of k e e ping active  de s -
pite  disabilitie s .

Com pute rs  are  part of m ode rn life
Participants  note d th at com pute rs  h ave  
be com e  ubiq uitous  and w e re  active ly de -
fining m ode rn living. For e xam ple , JC 
stre s s e d th at “e ve ryth ing is  com pute r-
iz e d now ”, adding th at “It’s  a part of 
m ode rn life ”. Sh e  m e ntione d th e  us e  of 
com pute rs  for library catalogue s  and 
pe ople  acce s s ing w e b s ite s  for inform a-
tion. O th e r participants  (e .g. SC, NS, 
NM) com m e nte d th at com pute rs  are  
now  us e d by doctors  for consultations  
as  w e ll as  by staff in h ospitals  and in 
bank s . Cons e q ue ntly pe ople  h ave  to be  
com pute r lite rate  in orde r to be  e m ploy-
able  and th at m any pe ople  w e re  re tiring 
in pre fe re nce  to le arn about com pute rs  
w h e n th e s e  w e re  introduce d to th e ir 
place s  of work . Th e  participants  also 
note d th at te le vis ion program s , e spe -
cially soaps  and oth e r dram as , s h ow  

pe ople  us ing and talk ing about com -
pute rs. MR e spe cially stre s s e d h ow  
m uch  th is  is s ue  m atte re d to h e r, as  s h e  
watch e s  te le vis ion fictions  re gularly.
SC: “I th ink  th at in th e  future  w e  are  
going to ne e d it. Pe rh aps  w e  don't ne e d 
it now  but w e  w ill in th e  future , lik e  w e  
ne e de d pe n and ink . Now  w e  h ave  le t-
te rs  but soon w e  won't us e  le tte rs  be -
caus e  w e  w ill be  us ing com pute rs.”
[W e dne sday discus s ions  March  19 , 
2003]

Participating in th e  m ode rn w orld
As  w e  h ave  s e e n, participants  s e e  com -
pute rs  as  active ly de fining th e  way in 
w h ich  th e  m ode rn world work s . Pe ople  
unfam iliar w ith  th e  te ch nology are  un-
able  to unde rstand s ituations  w h e re  
com pute rs  are  involve d. In turn th is  po-
te ntially e xclude s  th e m  from  th e  oppor-
tunitie s  w h ich  com pute rs  afford (for 
instance , inform ation re trie val, com m u-
nication, saving m one y on s h opping).

D M: [re ading h e r note s] “… I do not 
s h are  th e  h ostility to com pute rs , w h ich  I 
find in th e  opinions  voice d by som e  of 
m y frie nds , frie nds  of m y own age  I m ay 
say. My own attitude  is  th at th e  com -
pute r won't go away h ow e ve r h ostile  
one  m ay be  to it and th e re fore  it s e e m s  
s e ns ible  to acce pt th is  fact and at le ast 
m ak e  an atte m pt to cope  w ith  w h at h as  
be com e  s uch  an e ve r pre s e nt part of 
m ode rn life .”
[W e dne sday discus s ions  O ctobe r 29 , 
2003]

JC: “You h ave  to try th e  m ode rn world if 
you can.” 
D G: “I th ink  th at w e  are  le arning to fit in 
th e  world th at is  de ve loping, isn't it?”
[W e dne sday discus s ions  May 14, 2003]

Younge r pe ople  us e  com pute rs , k now -
ing about com pute rs  and th e  ‘com pute r 
language ’ is  also synonym  for conne ct-
ing w ith  th e s e  ne w  ge ne rations  and 
th e ir world, i.e . w ith  th e  culture  in 
w h ich  th e y live . In D W ’s  words , th is  
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would cre ate  a ‘link ’ be tw e e n h e r and re -
ce nt ge ne rations  and th e ir world. D W  
and MTu both  indicate d th at by link ing 
th e m  to th e  ne w  ge ne rations , be com ing 
m ore  k nowle dge able  about com pute rs  
would contribute  to bridging th e  e xist-
ing gap be tw e e n ge ne rations , e spe cially 
be tw e e n th e  ge ne rations  of olde r and re -
tire d pe ople  and th e  ge ne rations  of 
th os e  w h o are  involve d in th e  m ode rn 
world be caus e  of th e ir studie s  or work . 
Th is  is  also im portant be caus e  m ost par-
ticipants  h ad dire ct re lations h ips  w ith  
younge r pe ople  th rough  th e ir fam ilie s  
or th e ir activitie s . 

MK de ve lope d h e r argum e nt diffe re ntly. 
Sh e  was  le s s  apologe tic about te ch nolo-
gical progre s s  and did not de clare  h e r 
w illingne s s  to tak e  part in th e  m ode rn 
world in a pos itive  m anne r. Sh e  justifie d 
h e r atte m pts  at tak ing part in th e  m od-
e rn world by saying th at th is  world is  put-
ting pre s sure  on h e r to tak e  part in it. 
Sh e  indicate d th at th e  ne w  te ch nological 
world was  affe cting a lot of h e r e ve ryday 
e xpe rie nce s. Eve ntually, e ve rybody in 
our socie tie s  – including h e r – w ill h ave  
to be  e ith e r part of it or ‘e xclude d from  
life ’. According to h e r, ignoring com -
pute rs  would m e an a fatal m istak e . Sh e  
argue d th at com pute rs  constitute  
som e th ing bas ic in th e  conte xt of th e  
m ode rn ways  of living and th at life  its e lf 
is  at stak e . Th is  e xtre m e  propos ition 
w ill be  de alt w ith  in m ore  de tail late r. 
MK cons e q ue ntly cons ide re d th at s h e  
h ad to le arn h ow  to us e  com pute rs , 
w h ich  be long to th e  tool k it of m ode rn 
ways  of living. 

MK: “Th e  world is  th e re . Th e  world in 
w h ich  I h ave  to function e ve ryday is  
th e re  and I am  in it. And th e s e  m ach ine s  
are  now  in it. And I've  got to com e  to 
te rm s  w ith  th e s e  m ach ine s  if I am  going 
to continue  to live  in th is  world.” 
[Th ursday discus s ions  March  27, 2003]

For D W  th e  ch alle nge  is  to e nte r in or be -
ne fit from  th e  ne w  world w h ile  k e e ping 

th e  old one , as  s h e  is  w illing to be ne fit 
from  th e  form e r w h ile  going on w ith  th e  
late r.

D W : “W e ll, if you start at all, ye s . And to 
be  a novice  is  to be  som e body w h o is  
wanting to start, ye s . I th ink  it h as  to be  
anoth e r world. And I don’t th ink  it could 
le ad m e  to th e  e xclus ion of m y own 
world, w h ich  h as  be e n built up ove r th e  
s e ve nty odd ye ars. It’s  not an e ith e r, it 
can be  a both  and… I th ink , pe rh aps , 
until you cam e  along I would h ave  said, 
“w e ll, th at’s  not for m e , th at’s  not m y 
world”. I probably would h ave  said 
th at’s  not m y world. And it isn’t. And I 
m ustn’t de ny th e  good th ings  of w h at 
th is  strange  funny back ground, e duca-
tionally, h as  brough t m e . Ye s  it’s  both  
and …”
[Individual inte rvie w  May 13, 2003]

Eve n m ore  radical, SC de clare d th at h e r 
obje ctive s  w e re  not to k e e p up w ith  th e  
m ode rn world at all. Sh e  indicate d th at 
h e r m otive s  w e re  pure ly s e lfis h . H e re , a 
distinction s h ould be  m ade  be tw e e n 
SC’s  justification of h e r com m itm e nt to 
th e  MITS and th e  im plications  of h e r 
com m itm e nt. Th e  fact th at s h e  did not 
com m it to th e  MITS w ith  th e  aim  of 
k e e ping up w ith  th e  m ode rn world m ust 
not h ide  th at s h e  com m itte d h e rs e lf to a 
proje ct th at involve s  conne cting w ith  
th e  m ode rn world.

Th e  m e e ting of tw o w orlds
Participants  ack nowle dge d th e  e xist-
e nce  of a ne w , unfam iliar, te ch nological 
world. D W  talk e d of a ‘te ch nological 
age ’, MK of a ‘te ch nological world’, IB 
and MK of an ‘e le ctronic world’. MK 
stre s s e d th at a ne w  world h as  e m e rge d 
and th at it e xte nds  far be yond th e  
sph e re  of com pute rs  and te ch nology, af-
fe cting e ve ry aspe ct of life .

MK: “… I am  standing at a point w h e re  I 
s e e  a ne w  world in e ve ry aspe ct, as  I 
say, w h e th e r it's  sport or re ligion or 
politics , or cook ing or th e  te lly (te le vi-
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s ion) or anyth ing […] I am  be ing 
dragge d, k ick ing and scre am ing into th e  
ne w  world by m y fam ily, w h o starte d m e  
off on th e  m ove m e nt out of th e  old 
world a long tim e  ago. And in th at re -
spe ct I th ink  th at I am  be tte r place d 
th an m ost to m ak e  th e  trans ition”
[Th ursday discus s ions  May 1, 2003]

Participants  indicate d th at th e y did not 
be long to th is  m ode rn te ch nological 
world. NS, IR, and MK stre s s e d th e  diffe r-
e nce s  be tw e e n th e  ne w  and old worlds. 
Th e y com m e nte d on th e  nove lty of th e  
ne w  world and th e  de pth  of th e  rift 
be tw e e n th e  old and th e  ne w . Contrast-
ing th e  ne w  and old participants  said 
th at w h ile  th e  form e r involve s  m ostly 
de aling w ith  te ch nology, th e  latte r in-
volve s  de aling w ith  pe ople . Be yond 
h um an re lations h ips , IR also pointe d to 
th e  pre dom inance  of language  in h is  life , 
both  oral and w ritte n. W h e n s h e  de -
clare d “th e re  was  noth ing te ch nical in 
m y world” or “I h ave n’t us e d th at m uch  
in th e  way of te ch nology”, JC e xpre s s e d 
a fe e ling com m on to m any of th e  parti-
cipants  in noting th at te ch nology h ad 
only a pe riph e ral role  in th e ir live s  both  
at h om e  and work  (prior to re tire m e nt). 
Inde e d th e s e  jobs  h ad m ostly involve d 
oth e r pe ople . For e xam ple , JC h ad a 
gue st-h ous e  so s h e  “was  fam iliar w ith  
th e  pe ople  com ing and staying”. D W  and 
NS h ad be e n involve d in social work , NS 
work ing dire ctly w ith  pe ople  and D W  
m ore  on th e  adm inistrative  and m anage -
m e nt s ide . D W  also “studie d q uite  a b it 
(…) on h oly scripture s  of diffe re nt faith s ” 
w h ich  is  “far from  te ch nology. In fact, it 
re ally is  far”, involving “a diffe re nt us e  of 
one ’s  brain”. MTu was  a s e cre tary afte r 
s h e  h ad traine d and practice d a fe w  
ye ars  as  a lawye r. In h e r job e ve ryth ing 
was  done  by h and. D W  obs e rve d, “te ch no-
logy h as  not be e n part of m y life ” and NS 
re porte d th at s h e  h ad “no e xpe rie nce  
w h ate ve r w ith  te ch nology” and th at s h e  
s e e s  it as  “a com ple te ly ne w  th ing” to 
w h ich  s h e  “h adn't paid m uch  atte ntion” 
and “I h ave n't e ve n touch e d a type write r”.

D ISCUSSIO N

Th is  pape r be gan by re vie w ing th e  role  
of m e taph or in introducing inte ractive  
te ch nology to ‘naïve  us e rs ’. In doing so, 
it was  re cogniz e d th at de spite  th e  s uc-
ce s s  of th e  ‘de s k top’ and ‘toolbox’ 
m e taph ors  and th e  e nth us iasm  of som e  
re s e arch e rs  for th e m , th e ir us e  is  not 
w ith out proble m s. Me taph ors  are  para-
doxically too pow e rful and too fe e ble . 
Too pow e rful in th at th e y m ay s e e m  to 
prom is e  too m uch , th e y offe r too m any 
pos s ible  m appings. A true  or com ple te  
de s k top m e taph or would pe rm it m any 
oth e r functions  be yond m e re ly be ing 
som e w h e re  to le ave  docum e nts. Th e y 
are  also too w e ak  in th at th e y constrain 
th e  ways  in w h ich  inte ractive  syste m s  
can be  pre s e nte d. W h at, as k e d Alan 
Kay, is  th e  re al world e q uivale nt of a h y-
pe rlink 22? And w h ile  I can walk  on our 
local be ach  w ith  m y w ife  to talk  ove r 
plans  for such  and such  a th ing w h ile  
ge tting som e  m uch  ne e de d e xe rcis e , I 
cannot us e  th e  e q uivale nt (cybe r)space  
of th e  W e b for th e  sam e  purpos e . Th e  
spatial m e taph ors  as sociate d w ith  th e  
W e b are  not just pote ntially m isle ading 
but h ave  dubious  psych ological plaus ib -
ility. In all th e  s e ve nty h ours  of discus -
s ion and inte rvie w  protocols  capture d 
as  part of th e  Re dh ous e  study th e re  is  
no pre s e nting e vide nce  of m e taph or 
be ing us e d as  a m e ans  of acq uiring an 
unde rstanding of th is  te ch nology. Th e  
participants  did not appe ar to cre ate  
and spontane ously us e  m e taph or nor 
w e re  th e y s upplie d w ith  any. Inste ad 
th e y le arne d to us e  a PC, e m ail, th e  W e b 
and so forth  in th e  conte xt of th e ir 
e ve ryday live s. Th e y re configure d as -
pe cts  of th e ir e ve ryday unde rstanding 
to accom m odate  th is  ne w  te ch nology. 
Th e y w e re  m otivate d to e ngage  w ith  it 
as  a m e ans  to an e nd and to satisfy 
th e ir e ve ryday de m ands , h ope s  and as -
pirations. Th e y saw  th e  te ch nology as  a 
way to acce s s  ch e ape r goods , to be  in 
contact w ith  re lative s  and, pe rh aps , to 
am e liorating som e  of th e  cons e q ue nce s  
of age ing. All of th is  is  can be  re ason-
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ably be  de scribe d as  ‘practical coping’. 
Fam iliarity, as  H e ide gge r h as  argue d, is  
e ve ryday living and practical coping: in 
th is  instance , living in a te ch nological 
world and coping w ith  inform ation te ch -
nology. Th is  s e e m s  to be  a m ore  plaus -
ible  th an invok ing th e  us e  of m e taph or 
w h ich  involve s  ‘saying one  th ing in 
orde r to say anoth e r’23.

Give n th e s e  findings  w e  would advocate  
a h olistic approach  to introducing te ch no-
logy to olde r pe ople . Th is  s h ould be  
h um an-ce ntre d rath e r th an us e r-ce ntre d 
(and ce rtainly not te ch nology-ce ntre d). 
In H CI, us e rs  are  ofte n tre ate d as  ide al-
is e d re pre s e ntations  (cf. “naïve  us e rs ”) 
w h e re as  w e  ne e d to re spe ct th e  pe rson 
and not th e  abstraction. Spe cifically w e  
s h ould aim  to build on th e  prior s k ills , 
s e lf-pe rce ptions  and aspirations  of olde r 
pe ople  as  com pe te nt individuals  and re -
cognis e  th at th e  is s ue s  of e ve ryday cop-
ing re late  not just to inte ractive  m e dia, 
but to th e  (m ode rn) world in ge ne ral. 

Re fe re nce s
1.   Bre wle y W  L, Robe rts  TL, Sch roit D , Ve rplank  

W . H um an factors  Te sting in th e  D e s ign of 

Xe rox’s  8010 ‘Star’ O ffice  W ork station. Pro-

ce e dings  Ch i’83; 19 83; pp 72-77

2.   Carroll JM, Mack  RL (19 85) Me taph or, com put-

ing syste m s , and active  le arning. Inte rnation-

al Journal of Man Mach ine  Studie s  

19 85;22:39 -57

3.   Norm an D A. Th e  D e s ign of Eve ryday Th ings. 

Ne w  York : D ouble day; 19 9 0

4.   Lunde ll J, Ande rson S. D e s igning a ‘Front 

Pane l’ for Unix: Th e  Evolution of a Me taph or. 

Proce e dings  SIGCH I; 19 9 5 pp 573–580

5.   Savidis  A, Ste ph anidis  C. Inclus ive  de ve lop-

m e nt: Software  e ngine e ring re q uire m e nts  

for unive rsally acce s s ible  inte ractions. Inte r-

acting w ith  Com pute rs  2006;18(1):71-116

6.   Joh nson J, Robe rts  TL, Ve rplank  W , Irby CH , 

Be ard M, Mack e y K. Th e  Xe rox Star: A Re tro-

spe ctive , IEEE Com pute r 19 89 ;22:11-26, 28-

29

7.   Tognaz z ini B. Th e  Art of H um an-Com pute r 

Inte rface  D e s ign. Re ading: Addison-W e sle y; 

19 9 1

8.   Lak off G, Joh nson M. Me taph ors  W e  Live  By. 

Ch icago: Unive rs ity of Ch icago Pre s s; 19 80

9 .   Fauconnie r G, Turne r M. Th e  W ay W e  Th ink : 

Conce ptual Ble nding and th e  Mind's  H idde n 

Com ple xitie s . Ne w  York : Bas ic Book s; 2003

10. Marcus  A. Me taph or Mayh e m : Mism anaging, 

Expe ctation and Surpris e . Inte ractions  

19 9 4;I(1):41-43

11. Ras k in J. Intuitive  Eq uals  Fam iliar. Com m u-

nications  of th e  ACM 19 9 4;37(9 ):17

12. Van D e  W alle  G, Turne r P, D ave nport E. Th e  

Ph e nom e nology of Fam iliarity. Proce e dings  

Inte ract; 2003 pp 273-286

13. Turne r P, D ave nport E, Van D e  W alle  G. Fa-

m iliarity as  Ch anging Pe rce ption. Proce e d-

ings  Europe an Confe re nce  on Cognitive  

Ergonom ics  2004:12:75-85

14. Turne r P, Van D e  W alle  G.A Study of Fam iliar-

ity. Inte rnational Journal of H um an Com -

pute r Syste m s  (in pre s s )

15. H e ide gge r M. Be ing and Tim e . Ne w  York : 

H arpe r Collins; 19 27, re printe d 19 62

16. H e ide gge r M. H istory of th e  Conce pt of 

Tim e . Bloom ington: Indiana Unive rs ity Pre s s; 

19 85

17. H olyoak  K  J, Th agard P. Analogical Mapping 

By Constraint Satisfaction. Cognitive  Scie nce  

19 89 ;12:29 5-355

18. Ge ntne r D , Mark m an AB. (19 9 7) Structure  

Mapping in Analogy and Sim ilarity. Am e ric-

an Psych ologist 19 9 7;52(1):45-56

19 . H alas z  F, Moran TP. Analogy Cons ide re d 

H arm ful. Proce e dings  CH I’82; 19 82; pp 383-

386

20. D re yfus  H . Be ing-in-th e -world: A Com m e nt-

ary on H e ide gge r’s  Be ing and Tim e , D ivis ion 

1. Cam bridge : MIT Pre s s; 19 9 1

21. Pollio H R, H e nle y TB, Th om pson CJ. Th e  Ph e -

nom e nology of Eve ryday Life . Cam bridge : 

CUP; 19 9 7

22. Kay A. Th e  proble m s  w ith  m e taph or. Inte rac-

tions  19 9 5;5(1):56

23. H olyoak  KJ, Th agard P. Me ntal Le aps. Cam -

bridge : MIT Pre s s; 19 9 5




