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T h e R o l e o f  P h y s i c a l  P r o p e r t i e s i n U n d e r s t a n d i n g 

t h e F u n c t i o n a l i t y o f  O b j e c t s 

Danie l  S .  Jorda n 

Departmen t  o f  Psycholog y 

Stanfor d Universit y 

Jef F Shrage r 

Syste m Science s Laborator y 

Xero x Pal o Alt o Researc h Cente r 

Abstrac t 

We investigate the role of physical properties in 
determinin g ho w peopl e selec t  object s fo r  us e 
i n physica l  activities .  W e propos e a  geometri c 
model  i n whic h dimension s represen t  propertie s 
relevan t  t o th e goal s o f  th e activit y an d object s 
occu r  a s point s i n thi s propert y space .  A n ob -
ject' s proximit y t o a n idea l  valu e o n eac h prop -
ert y i s  additivel y combine d acros s propertie s t o 
produc e a  measur e o f  th e usefulnes s o f  th e objec t 
fo r  tha t  activity .  W e repor t  a n experimen t  tha t 
shows tha t  thi s ideal-poin t  mode l  successfull y de -
scribe s ho w peopl e selec t  a n objec t  fo r  us e i n a 
physica l  activit y b y usin g physica l  propertie s a s 
an intermediar y factor .  Thi s mode l  i s  derive d 
fro m model s o f  preferenc e choic e i n whic h a n in -
dividua l  select s object s tha t  h e o r  sh e prefers . 

P r o p e r t i e s a n d F u n c t i o n a l i t y 

If you want to pound in a nail, but have no ham-
mer ,  woul d yo u rathe r  us e a  pillow ,  a  meta l  pa -
perweight ,  o r  a  table ? Althoug h w e typicall y 
thin k o f  usin g a n objec t  fo r  it s  intende d purpose , 
most  object s ca n b e use d i n differen t  ways ,  de -
pendin g upo n th e demand s o f  th e activity .  Th e 
classi c studie s o f  functiona l  fixedness  (Duncker , 
1945 )  sho w tha t  peopl e ca n decid e t o us e object s 
fo r  unusua l  purposes ,  bu t  tha t  th e intende d (o r 
most  frequen t  o r  recent )  us e o f  a n objec t  strongl y 

Thi s repor t  i s  base d o n th e first  author' s doc -
tora l  dissertatio n (Jordan ,  1991) .  W e ar e gratefu l  t o 
Gordo n Bowe r  an d Mish a Pave l  fo r  extensiv e suppor t 
and advic e i n thi s work .  Correspondenc e shoul d b e 
addresse d t o Danie l  S .  Jordan ,  Xero x P A R C,  333 3 
Coyot e Hi U Rd. ,  Pal o Alto ,  CA ,  9430 4 

interfere s wit h th e person' s abilit y t o recogniz e 
unusua l  uses . 

When people list attributes of objects, they fre-
quentl y includ e th e functiona l  use s o f  a n ob -
jec t  amon g it s characteristic s (e.g. ,  "make s m u -
sic "  fo r  a  piano ;  Rosc h &  Mervis ,  1975 ;  Rosch , 
Mervis ,  Gray ,  Johnson ,  &  Boyes-Braem ,  1976 ; 
B.  Tversk y &  Hemenway ,  1984) .  Othe r  liste d 
attribute s includ e physica l  propertie s (e.g. ,  "i s 
made o f  wood" )  an d part s (e.g. ,  "ha s keys") . 
Richards ,  Goldfarb ,  Richard s &  Hasse n (1989 ) 
foun d tha t  affectin g a n object' s abilit y  t o perfor m 
it s mai n functio n strongl y affecte d th e classifica ^ 
tio n o f  tha t  object .  Fo r  example ,  fe w peopl e stil l 
calle d a n objec t  "tha t  i s  jus t  lik e a  showe r  ca p bu t 
had bi g hole s i n it "  a  showe r  cap .  Thus ,  h o w peo -
pl e categoriz e a n objec t  depend s upo n ho w phys -
ica l  propertie s relat e t o th e object' s functiona l 
use .  I n thi s pape r  w e presen t  an d empiricall y  val -
idat e a  mathematica l  mode l  tha t  describe s h o w 
physica l  propertie s influenc e ho w peopl e selec t 
object s fo r  us e i n physica l  activities . 

A Strategy for Object Choice 

One strategy for deciding what to use to pound 
a nai l  i s t o first  prioritiz e th e physica l  propertie s 
require d o f  an y objec t  t o b e use d i n th e task .  Fo r 
example ,  yo u migh t  identif y th e physica l  proper -
tie s "hard "  an d "graspable "  a s bein g importan t 
aspect s o f  th e object .  Next ,  orde r  th e se t  o f  avail -
abl e object s relativ e t o a n idea l  valu e fo r  eac h o f 
thes e physica l  propertie s fo r  th e activity .  Finally , 
combin e thi s orderin g informatio n t o selec t  a n ob -
jec t  fo r  use .  Thus ,  i n th e absenc e o f  a  h a m m e r , 
yo u migh t  prefe r  a  meta l  paperweigh t  ove r  a  pil -
lo w (whic h i s no t  hard )  o r  a  tabl e (whic h i s no t 
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graspable) . 

To make our hypothesis more specific, we iden-
tif y th e followin g step s fo r  selectin g a n objec t  fo r 
us e i n a n activity .  First ,  physica l  propertie s tha t 
th e goal s o f  th e activit y requir e b e tru e o f  th e ob -
jec t  ar e identifie d an d weighte d accordin g t o thei r 
importanc e fo r  achievin g th e goals .  Second ,  th e 
objec t  i s  rate d o n eac h physica l  propert y dimen -
sion .  Independently ,  a n optima l  value ,  o r  "idea l 
point" ,  i s  selecte d o n eac h propert y dimension . 
T h e idea J poin t  specifie s th e valu e tha t  an y ob -
jec t  shoul d hav e o n th e dimensio n t o bes t  achiev e 
th e goal s o f  th e activity .  Finally ,  thi s informatio n 
i s combine d t o produc e th e "usefulness "  o f  th e 
objec t  i n th e give n activity . 

The weightings of properties according to the 
goal s o f  th e activit y ar e independen t  o f  specifi c 
objects ,  an d henc e ca n b e use d fo r  an y se t  o f  ob -
jects .  Also ,  th e rating s o f  a n objec t  o n eac h o f 
th e propert y dimension s ar e independen t  o f  an y 
activity ,  an d henc e ca n b e use d fo r  an y activity . 
However ,  becaus e th e placemen t  o f  a n idea l  poin t 
on a  propert y dimensio n i s dependen t  o n th e ac -
tivity ,  objec t  rating s relativ e t o th e idea l  poin t 
ar e dependen t  o n th e activity . 

A Preference Choice Model 

This process of determining the usefulness of ob-
ject s i n a  physica l  activit y i s simila r  t o tha t  de -
scribe d b y model s o f  preferentia l  choic e i n whic h 
an individua l  select s item s tha t  h e o r  sh e prefer s 
base d o n relevan t  featur e dimensions .  Compar -
in g ou r  mode l  t o th e preferenc e choic e models ,  w e 
replac e th e agen t  tha t  doe s th e selecting ,  i.e. ,  th e 
individual ,  wit h th e physica l  activity .  Thus ,  th e 
physica d activit y "selects "  th e objec t  tha t  bes t 
satisfie s it s goal s (i.e. ,  tha t  i t  "prefers" )  base d o n 
relevan t  physica l  properties .  T o emphasiz e th e 
differenc e betwee n th e tw o scenarios ,  i n a  prefer -
entia l  choic e situation ,  preference s ar e assume d 
t o var y acros s individual s a s wel l  a s acros s con -
texts ,  wherea s i n selectin g a n objec t  i n a  physi -
cal  activity ,  preference s ar e assume d t o onl y var y 
acros s activit y contexts .  I n particular ,  i t  i s  as -
sumed tha t  fo r  eac h activit y th e usefulnes s o f 
an objec t  i s  objectivel y determine d b y th e con -
straint s o f  th e physica l  universe .  Difference s be -
twee n individual s i n thei r  assessmen t  o f  a n ob -
ject s usefulnes s coul d aris e fro m individua l  expe -
rienc e wit h th e object s o r  i n th e activities . 

diamon d hammer basebal l pillo w 

"hardness " 

Figur e 1 :  Illustratio n o f  th e ideal-poin t  mode l  i n 
one dimension .  Object s "diamond "  throug h "pil -
low "  ar e ordere d o n th e dimensio n o f  "hardness. " 
Y an d Z  ar e idea l  point s fo r  differen t  activities . 
Usefulnes s increase s upward . 

T h e notio n o f  a n idea l  point ,  relativ e t o whic h 
preference s fo r  item s ar e determined ,  wa s first 
studie d b y C o o m b s (1950 ,  1964 )  wit h hi s uni -
dimensiona l  unfoldin g model .  C o o m b s propose d 
tha t  preferenc e function s ar e single-peake d an d 
symmetri c wit h respec t  t o item s tha t  li e o n 
some ordere d dimension .  W e follo w C o o m b s '  ap -
proach ,  an d sho w i n figure  1  a n exampl e o f  a  func -
tio n tha t  specifie s th e usefulnes s o f  a n objec t  i n 
an activity .  Severa l  object s ar e ordere d alon g th e 
singl e dimensio n o f  "hardness. "  T h e usefulnes s 
of  a n objec t  i s  displaye d i n th e dependen t  zixi s 
(increasin g upward )  an d i s assume d t o peak ,  fo r 
a give n activity ,  a t  som e idea l  poin t  o n th e ite m 
dimension ,  suc h a s Y  o r  Z .  Fo r  th e activit y wit h 
idea l  poin t  Y  th e usefulnes s orderin g o f  object s 
is :  h a m m e r ,  diamond ,  baseball ,  pillow ;  wherea s 
fo r  th e activit y wit h idea l  poin t  Z  th e usefulnes s 
orderin g o f  object s is :  baseball ,  pillow ,  hammer , 
diamond . 

The single peaked preference function of Coombs 
was extende d t o th e multi-dimensiona l  cas e b y 
Bennet t  an d Ha y (1960 )  an d Carrol l  (1972 ,  1980) . 
T h e curren t  mode l  fo r  objec t  functionalit y follow s 
th e computationa l  analysi s presente d b y Carroll . 
As i n Carroll' s  model ,  th e curren t  mode l  repre -
sent s th e selectio n o r  choic e proces s i n a  geomet -
ri c model ,  wher e th e propert y value s o f  object s 
occu r  a s point s i n a  multi-dimensiona l  spac e wit h 
physica l  propertie s a s dimensions .  W e assum e 
th e standar d Euclidea n distanc e metri c i n thi s 
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multi-dimensiona l  propert y space .  T h e n th e dis -
tanc e d(i ,  j )  betwee n a  poin t  x  an d a n idea l  poin t 
y i n thi s spac e i s give n by : 

d\i ,  j )  =  ^  wii ,  k )  X  {y{i ,  k )  -  x{j ,  k)) '  (1 ) 

wher e d{i,j )  i s th e distanc e o f  objec t  j  fro m th e 
idea l  poin t  fo r  activit y t ,  y(i ,  k )  i s  th e coordinat e 
of  idea l  poin t  y  o n dimensio n k  fo r  activit y i , 
x{j ,  k )  i s  th e coordinat e o f  ite m j  o n dimensio n 
ib ,  w{i ,  k )  i s  th e importanc e tha t  dimensio n k  ha s 
i n activit y i ,  an d r  i s th e numbe r  o f  dimensions . 
We furthe r  assum e tha t  th e usefulnes s o f  objec t  i 
i n activit y j  i s  proportiona l  t o th e squar e o f  thi s 
distance ,  d^{i,j) ,  an d i s linear .  Then : 

uii,j )  =  a(i)xd'ii,j )  +  b(i ) (2 ) 

wher e u{i ,  j )  i s  th e usefulnes s ratin g o f  objec t  j  i n 
activit y i ,  an d a(i )  an d b{i )  ar e constant s specifi c 
t o activit y i .  T h e assumption s o f  a  Euclidea n 
metri c i n th e propert y spac e an d a  linea r  rela -
tio n betwee n u(i,j )  an d d^{i,j )  implie s tha t  th e 
usefulnes s functio n a s show n i n Figur e 1  wil l  b e 
paraboli c an d centere d a t  th e idea l  poin t  y . 

Equation 2 provides the computational form of 
a quantitativ e ideal-poin t  mode l  fo r  determinin g 
th e usefulnes s o f  object s i n differen t  activities . 
Th e idea l  point s y{i,k) ,  th e weight s w{i,k) ,  an d 
th e constant s a{i )  an d b{i )  ar e th e unknow n pa -
rameter s t o b e estimate d fro m th e data . 

A n Empi r i ca l  Tes t 

We have tested the ideal-point model by collect-
in g dat a fo r  th e righ t  han d sid e o f  Eq .  2  t o cal -
culat e a  predicte d valu e fo r  u{i,j) .  W e als o col -
lecte d dat a fo r  th e lef t  han d sid e o f  Eq .  2  t o 
provid e observe d value s fo r  u{i ,  j )  t o whic h pre -
dicte d value s wer e compare d an d use d t o evalu -
at e th e fit  o f  th e model .  T o reduc e th e numbe r 
of  unknow n parameter s i n th e model ,  w e assum e 
th e weight s w{i ,  k )  a s given ;  therefore ,  th e tota l 
number  o f  unknow n parameter s i s r  +  2 .  Thu s 
we obtaine d dat a fo r  thre e differen t  ratin g tasks : 
ratin g object s o n propertie s {x{j,k)) ,  ratin g ob -
ject s i n a n activit y contex t  (u(i,j)) ,  an d ratin g 

Objects :  boomerang ,  bowl ,  cap ,  diamond ,  hammer , 
helmet ,  knife ,  needle ,  pillow ,  plate ,  rollin g pin , 
screwdriver ,  sofa ,  table ,  tenni s ball . 

Properties :  hardness/softness ,  flexibility,  thick -
ness/thinness ,  smoothness/roughness ,  fragility , 
size ,  flatness/curvedness,  graspability ,  weight . 

Activities :  unscre w a  1/2-inc h screw ,  ancho r  a 
helium-fille d balloo n tha t  i s attache d t o a  string , 
flatten  doug h fo r  bakin g cookies ,  slic e a  carrot , 
pok e a  hol e i n th e sid e o f  a  sod a can ,  protec t  you r 
head fro m harmfu l  blows ,  poun d a  1-inc h nai l  int o 
a woode n wall ,  si t  dow n comfortabl y o n a n object , 
pr y ope n a  ca n o f  hous e paint . 

Table 1: The objects, properties, and activities 
use d i n th e experiment . 

th e importanc e o f  propertie s i n a n activit y con -
tex t  (w(i,k)) . 

Method 

Fifteen commonly known objects were chosen so 
as t o provid e a  variet y o f  simila r  an d dissimila r 
objec t  pairs ,  a s wel l  a s t o hav e physica l  prop -
ertie s tha t  ar e highl y associate d wit h th e ob -
ject' s mai n function .  I n addition ,  1 0 physica l 
activitie s wer e chosen .  Al l  object s an d activi -
tie s wer e represente d b y lin e drawings .  Finally , 
nin e propertie s wer e obtaine d i n a  preliminar y 
sessio n wher e eigh t  subject s wer e instructe d t o 
lis t  thos e physica l  propertie s tha t  th e activit y 
suggeste d shoul d b e tru e o f  objects .  Tabl e 1 
give s th e objects ,  properties ,  an d activities .  Us -
in g thes e stimuli ,  2 9 subject s gav e thre e differen t 
type s o f  ratings :  (1 )  object-on-propert y ratings , 
i n whic h subject s rate d object s o n th e give n prop -
erties ,  (2 )  property-on-activit y ratings ,  i n whic h 
subject s rate d h o w m u c h th e propert y mattere d 
fo r  a n objec t  tha t  wa s t o b e use d fo r  th e give n ac -
tivity ,  an d (3 )  object-on-activit y ratings ,  i n whic h 
subject s rate d th e usefulnes s o f  object s m th e 
differen t  activities .  Object s (othe r  tha n thes e 
stimul i  objects )  wer e give n a s endpoin t  reference s 
fo r  th e object-on-propert y ratin g tas k i n orde r  t o 
make th e scal e endpoint s mor e determinate . 

Results 

To test that subjects sufficiently discriminated in 
thei r  rating s o f  th e selecte d item s (objects ,  prop -
erties )  o n thei r  respectiv e scale s (property ,  activ -
ity) ,  w e calculate d al l  pairwis e T-test s fo r  rating s 
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betwee n item s o n a  scale .  Th e percentag e o f  ite m 
pair s whos e rating s o n a  scal e wer e significantl y 
differen t  a t  th e a  =  0.0 5 leve l  average d 5 9 % 
acros s propertie s fo r  object-on-propert y ratings , 
5 7 % acros s activitie s fo r  object-on-activit y rat -
ings ,  an d 4 3 % acros s activitie s fo r  property-on -
activit y ratings .  Th e average s abov e 5 0 % fo r  th e 
object-on-propert y an d object-on-activit y rating s 
wer e take n t o impl y tha t  subject s sufficientl y  dis -
criminate d betwee n item s o n thes e scales ,  an d 
tha t  th e dat a coul d b e use d i n th e model .  (Th e 
onl y exceptio n wa s th e object-on-activit y rating s 
fo r  th e activit y "t o protec t  you r  han d whil e hold -
in g a  ho t  pan" ,  whic h wa s eliminate d fro m fur -
the r  analyse s du e t o a  smal l  percentag e o f  sig -
nifican t  T-tests. )  Th e below-50 % averag e fo r  th e 
property-on-activit y scale s indicate s that ,  a t  leas t 
i n thi s ratin g task ,  propertie s d o no t  var y muc h 
i n thei r  relativ e importanc e i n a  give n activity , 
or  equivalentl y tha t  man y propert y weight s ar e 
abou t  equal .  Fo r  thi s reaso n w e repor t  result s i n 
whic h th e w{i ,  k )  propert y weight s i n Eq .  2  ar e 
assumed t o b e equal . 

We fitted the ideal point model given in Eq. 2 to 
th e dat a fo r  eac h o f  th e activities .  Observe d dat a 
wer e use d fo r  th e know n parameter s i n th e model , 
th e u{i,j )  an d x{i,k) .  Average d value s (ove r 
th e 2 9 subjects )  wer e use d fo r  thes e parameters . 
The w{i ,  k )  o r  property-on-activit y rating s wer e 
set  equa l  t o 1  (withou t  los s o f  generality) .  W e 
used a n iterativ e weighte d non-linea r  regressio n 
metho d t o estimat e th e unknow n parameters ,  th e 
y{i ,  k )  o r  idea l  points ,  an d th e constant s a{i )  an d 
b(i) .  Althoug h Carrol l  (1972 ,  1980 )  showe d tha t 
Eq.  2  reduce s t o a  standar d linea r  regressio n 
equatio n fro m whic h th e unknow n parameter s 
(th e y{i ,  k) ,  a{i )  an d b{i) )  ca n b e analyticall y de -
termine d fro m a n exac t  least-square s solution ,  w e 
coul d no t  us e thi s approac h becaus e w e wante d t o 
restric t  th e idea l  poin t  estimate s t o th e rang e o f 
th e object-on-propert y (i(i ,  k) )  scales .  Also ,  th e 
reduce d linea r  regressio n equatio n i s to o sensitiv e 
t o collinearitie s betwee n th e propert y dimension s 
tha t  d o no t  exis t  i n th e origina l  non-linea r  re -
gressio n equatio n (Eq .  2) .  Th e non-linea r  re -
gressio n procedur e minimize d th e weighte d su m 
of  square d error s betwee n th e predicte d an d av -
erag e observe d u{i,j )  value s wit h eac h erro r  ter m 
i n thi s su m divide d b y th e varianc e (acros s sub -
jects )  o f  th e observe d u{i,j )  value .  W e use d a 
chi-squar e tes t  t o determin e th e goodness-of-fi t 

of  th e mode l  t o th e data .  Th e chi-squar e ter m 
was equa l  t o th e sum ,  ove r  objects ,  o f  square d 
Z-scores ,  wher e Z-score s wer e calculate d b y di -
vidin g th e differenc e betwee n th e predicte d an d 
average d observe d u{i,j )  value s b y th e standar d 
erro r  o f  th e mea n o f  th e observe d u{i,j )  values . 

We performed this analysis for each of the nine 
activitie s usin g fro m on e t o al l  nin e propertie s 
i n th e idea l  poin t  mode l  (i.e. ,  i n Eq .  2  th e in -
dex r  range d fro m 1  t o 9) .  W e use d th e averag e 
observe d property-on-activit y rating s {w{i ,  k) )  t o 
determin e th e orde r  i n whic h propertie s wer e 
adde d t o th e mode l  fo r  a  give n activity .  Prop -
ertie s rate d a s mor e importan t  fo r  tha t  activit y 
wer e adde d t o th e mode l  first.  (Othe r  meth -
ods ma y als o b e use d t o determin e a n order -
ing. )  Fo r  eac h activity ,  Tabl e 2  give s th e esti -
mate d idea l  poin t  value s fo r  th e minimu m num -
ber  o f  propertie s neede d t o achiev e chi-squar e 
significanc e usin g th e idea l  poin t  mode l  i n Eq . 
2.  Fo r  example ,  fo r  th e activit y "t o unscre w 
a screw, "  si x propertie s wer e neede d befor e th e 
model  achieve d significanc e wit h th e data .  Th e 
averag e minimu m numbe r  o f  propertie s neede d 
t o achiev e significanc e wa s 6.22 ,  whic h i s greate r 
tha n 1  (t(8 )  =  6.56 ,  p  <  .01 )  an d les s tha n 9 
(t(8 )  =  -3.48,p<.01) . 

Discussion 

In all activities the ideal-point model fit the data, 
and i n genera l  mor e tha n on e physica l  propert y 
was neede d t o determin e a n object' s usefulness . 
I n addition ,  th e se t  o f  propertie s neede d i s de -
termine d b y th e contex t  o f  th e activity .  Fo r  ex -
ample ,  onl y on e property ,  weight ,  i s  importan t 
fo r  determinin g ho w usefu l  a n objec t  i s  fo r  an -
chorin g a  balloon ;  however ,  thi s propert y i s no t 
importan t  fo r  determinin g ho w usefu l  a n objec t  i s 
fo r  unscrewin g a  screw ,  althoug h si x othe r  prop -
ertie s ar e important . 

The ideal point values given in Table 2 vary 
widel y acros s activities ,  a s expected ,  an d ar e in -
tuitivel y reasonable. ^  Fo r  example ,  th e idea l 
poin t  value s fo r  th e propert y "thickness "  impl y 
tha t  a  thic k objec t  i s  mos t  usefu l  fo r  protectin g 
you r  hea d fro m harmfu l  blows ,  bu t  tha t  a  thi n 

^Onl y idea l  poin t  vdue s fo r  th e propert y "hard -
ness "  appea r  t o b e counter-intuitive ,  a  resul t  fo r 
whic h w e currentl y d o no t  hav e a  goo d explanation . 
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A c t i v i t y 

AiKfaor i 
hcUiuilul -

FUtu a cooki e 
do.« h 

Protec t  jrov r 
bcwirra n 

blow s 
Pound t  Bal l 
iBtoawal l 

Pr y ope n • 
pain t  M B 

Pokcahokl B 
a sod a ca n 

Unscre w a 
scre w 

$11 
comrortabl y 

Slic e a  carro t 

Minimu m 
Number  o f 

Dimension s 

I  (3.234 ) 

7 (6.928 ) 

8(6.170 ) 

9 (7.047 ) 

7(7.411 ) 

5(7.557 ) 

6(11.119 ) 

5(4.157 ) 

8 (9.940) * 

FItmt u 

cliUd- s 
baU 

2.4 

6.2 

6.2 

7.4 

7.5 

9.0 

Ironin g 
boar d 

lo p 

FrutOk , 

llfh t 
bul b 

5.8 

6.0 

7.5 

9.0 

2. r 

8.9 

5.9 -

9.0 

Unker 
ancho r 

Gmp-

MUtf 

polic e 
pisto l 

1.0 

7.1 

4.6 

1.7 

4.8 -

2.5 

1.5 

rai n 
barre l 

Hu4mai 

hai r 

2.5 

9.0 

1.6 

1.9 

8.3 -

1.7 

7.6 " 

2.0 

diamon d 

Wtltl u 

kitche n 
stov e 

2.3 

1.2 

9.0 

3.4 

1.2 

mapl e 
lea r 

KigidH , 

WiDC 
llaa . 

1.0 

6.7 

1.0 

1.1 

9.0 -

1.4 

4.5 -

1.5 

bo w 
(ribbon ) 

Siz e 

aulo -
•oi>U e 

3.3 

9.0 

3.9 

9.0 -

9.0 

shir t 
butto n 

Smooth -

•i^lU e 

9.0 

3.7 

5.6 -

glas s 
bottl e 

nuk . 

bedrao a 
dresM r 

1.2 

6.3 

6.8 

1.9 -

6.9 

7.4 

raio r 
blad e 

CO 
I—*• 
O 
» 

1 

C/3 
o 

Tabl e 2 :  Idea l  point s occu r  o n th e ratin g scal e fro m 1  t o 9  s h o w n a t  th e right .  Fo r  eac h property ,  th e 
object s use d a s scal e endpoint s ar e s h o w n a t  th e to p (fo r  "1" )  an d bo t to m (fo r  "9" )  o f  eac h co lumn . 

a. For all reported chi-squares, the null hypothesis that the predicted and observed u{i,j) values are 
equa l  coul d no t  b e rejecte d a t  th e a  =  .0 5 leve l  (i.e. ,  p  >  .05) ,  excep t  fo r  th e las t  item ,  m a r k e d b y "a" , 
fo r  whic h p  >  .01 . 

~ Values indicated by tilde (~) are anti-ideal points (see Carroll, 1980), i.e., values that are the least 
usefu l  rathe r  tha n th e mos t  useful .  C o m p a r i n g t o Figur e 1 ,  th e usefulnes s curv e fo r  a n anti-idea l  poin t  i s 
inverte d an d concav e upward .  Henc e object s b e c o m e mor e usefu l  th e farthe r  the y ar e f ro m a n anti-idea l 
poin t  i n eithe r  directio n alon g th e dimension . 
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objec t  i s  mos t  usefu l  fo r  pryin g th e li d of f  a  pain t 
can .  Ou r  idea l  poin t  value s sugges t  desig n strate -
gie s fo r  "idea l  objects "  a s wel l  a s a n accoun t  o f 
th e affordanc e characteristic s o f  object s i n par -
ticula r  activitie s (Gibson ,  1977 ;  Norman ,  1988) . 
For  example .  Tabl e 2  suggest s tha t  th e idea l  ob -
jec t  fo r  protectin g you r  hea d fro m harmfu l  blow s 
shoul d b e ligh t  bu t  rigid .  I n fact ,  manufacturer s 

of  helmet s ar e constantl y searchin g fo r  ne w m a -
terial s t o satisf y thes e constraints ;  th e proble m 
being ,  o f  course ,  tha t  lighte r  material s ten d t o b e 
flexible. 

This phenomenon can also be viewed from the 
standpoin t  o f  a d ho c categorie s (Barsalou ,  1983) . 
Selectin g object s fo r  a n activit y suc h a s "t o 
poun d a  nai l  ca n b e viewe d a s ratin g object s 
i n th e a d ho c categor y "thing s t o us e t o poun d 
a nail. "  F ro m thi s standpoint ,  ou r  researc h de -
scribe s ho w a  se t  o f  object s lead s t o a  particula r 
grade d structur e fo r  particula r  activities .  Also , 
thi s wor k ca n b e viewe d a s a  stud y o f  th e effec t 
of  activty i  contex t  o n propertie s an d concep t  def -
inition .  Previou s result s hav e show n tha t  contex t 
affect s th e salienc e o f  propertie s (Barsalou ,  1982 ; 
A.  Tversky ,  1977 )  a s wel l  a s concep t  definitio n 
(Rot h &  Shoben ,  1983) . 

In summary, the ideal-point model used to de-
scrib e preferentia l  choic e dat a fo r  individual s wa s 
successfu l  i n describin g ho w peopl e us e physica l 
propertie s t o determin e th e usefulnes s o f  object s 
i n differen t  activities .  Propertie s relevan t  t o th e 
goal s o f  th e activit y ar e identifie d an d a n idea l 
valu e fo r  eac h propert y i s selected .  A n object' s 
proximit y t o th e idea l  valu e o n eac h propert y i s 
additivel y combine d acros s propertie s t o produc e 
a measur e o f  th e usefulnes s o f  th e objec t  fo r  tha t 
activity .  Thi s characterizatio n provide s u s wit h a 
bette r  understandin g o f  ho w peopl e com e t o us e 
object s i n differen t  activities ,  a s wel l  a s ho w the y 
perceiv e functionalit y i n general . 
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