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Abstrac t 

Competing theories of analogical reasoning have 
disagree d o n th e relativ e contribution s o f  surfac e an d 
structura l  feature s t o th e acces s o f  analogs .  Th e presen t 
experimen t  attempte d t o systematicall y asses s ho w acces s 
i s affecte d b y th e numbe r  o f  surfac e an d structura l  matche s 
betwee n a  currently-rea d stor y an d on e tha t  i s presumabl y 
i n memory .  Th e result s sugges t  tha t  bot h surfac e an d 
structura l  feature s affecte d acces s abou t  equally . 

Introduction 

A n issu e o f  majo r  interes t  i n th e fiel d o f  analogica l 
reasonin g ha s bee n th e relativ e role s o f  surfac e an d structura l 
feature s o f  storie s o n th e likelihoo d o f  a  learne r  bein g 
reminde d o f  a  prio r  stor y whil e readin g a  curren t  one . 
Surfac e feature s ar e feature s that ,  whe n changed ,  d o no t  affec t 
th e solutio n procedur e fo r  a  proble m o r  d o no t  affec t 
relationship s i n a  story .  Structura l  feature s ar e thos e that ,  i f 
changed ,  d o affec t  th e solutio n procedur e o r  relationships . 

For  instance ,  conside r  a  stor y abou t  a  hunte r  tha t  shoot s 
an arro w a t  a  h a w k bu t  misse s becaus e th e arro w doe s no t 
hav e an y feather s o n i t  t o hel p stabiliz e it s flight .  Th e h a w k 
the n give s th e hunte r  som e o f  it s feather s an d th e hunte r  i s 
so please d h e promise s no t  t o hun t  hawk s anymore . 
Conside r  a  secon d stor y abou t  a n aggressiv e countr y tha t 
attack s it s neighbo r  wit h missiles ;  th e missile s fai l  t o d o 
any damag e becaus e the y wer e poorl y guide d an d misse d 
thei r  targets .  Th e neighbor ,  whic h make s supercomputers , 
offer s t o sel l  s o m e t o th e aggressiv e country .  T h e 
aggressiv e countr y i s s o appreciativ e tha t  i t  pledge s neve r  t o 
attac k it s neighbo r  again . 

Thes e tw o storie s shar e a  simila r  structur e bu t  diffe r  i n 
term s o f  surfac e features .  N o w conside r  a  revisio n o f  th e 
secon d story .  A  nervou s countr y offer s t o sel l  s o m e 
computer s t o it s aggressiv e neighbo r  i n orde r  t o obtai n a 
promis e tha t  th e aggressiv e countr y wil l  no t  attac k it .  Th e 
aggressiv e countr y the n equip s it s  missile s wit h th e 
computer s i t  ha d purchase d an d proceed s t o attac k th e 
countr y tha t  sol d the m th e computers .  Th e attac k succeed s 
becaus e o f  th e computers .  Lik e th e first  stor y abou t  th e 
countries ,  thi s stor y ha s abou t  th e sam e minima l  degre e o f 
surfac e overla p wit h th e h a w k story .  However ,  th e degre e o f 
structura l  overla p ha s als o bee n reduced . 

Finally ,  conside r  a  fourt h stor y abou t  a n eagl e tha t  offer s 
t o provid e tailfeather s t o a  sportsma n w h o use s a  crossbo w 

on hi s outings .  Th e eagl e wishe s t o extrac t  a  promis e fro m 
th e sportsma n tha t  th e eagl e wil l  no t  b e attacked .  Afte r 
givin g th e sportsma n th e tailfeathers ,  th e eagl e i s late r  sho t 
by th e hunte r  an d th e arro w tha t  di d th e damag e ha d th e 
eagle' s tailfeather s t o hel p it s flight .  Thi s stor y ha s a 
number  o f  surfac e similaritie s t o th e haw k story ,  bu t  a s wit h 
th e secon d countr y story ,  th e structura l  featur e overla p ha s 
bee n reduce d relativ e t o th e first  countr y story . 

I f  a  perso n wer e t o rea d a  larg e numbe r  o f  "base "  storie s 
and then ,  perhap s afte r  a  week' s delay ,  wer e t o rea d a  larg e 
number  o f  "cue "  stories ,  a  questio n o f  interes t  i s  whic h bas e 
story(ies )  th e reade r  woul d b e reminde d o f  whe n readin g a 
particula r  cu e story .  W o u l d th e remindin g b e drive n b y 
surfac e featur e overla p betwee n a  particula r  bas e an d cu e o r 
woul d i t  b e affecte d also ,  o r  instead ,  b y structura l  featur e 
overlap ? M o r e concretely ,  i f  th e haw k stor y wer e on e o f  th e 
bas e stories ,  woul d th e first  countr y stor y b e a s goo d a  cu e 
as th e stor y abou t  th e eagle ? 

Recen t  researc h ha s bee n equivoca l  o n thi s issue . 
Gentner ,  Rattermann ,  an d Forbu s (1993 )  foun d tha t 
remindin g i n suc h a  situatio n tende d t o b e drive n largel y b y 
surfac e featur e overlap .  I n a  typica l  experimen t  fro m thei r 
study ,  participant s woul d rea d a  collectio n o f  bas e storie s an d 
the n a  wee k late r  woul d rea d a  collectio n o f  cu e stories .  A 
give n cu e stor y woul d hav e a  matche d bas e stor y wher e th e 
matc h coul d b e a t  severa l  levels .  A  first-order  relation ,  o r 
F O R,  matc h woul d b e on e i n whic h certai n low-leve l 
predicate s woul d b e presen t  i n bot h storie s (e.g. ,  X  shoot s 
Y )  bu t  ther e woul d b e minima l  surfac e featur e overla p (e.g. , 
hawk vs .  country) .  A  surfac e feature ,  o r  SS ,  matc h woul d 
be on e i n whic h th e storie s woul d shar e F O R s a s wel l  a s 
some entitie s (e.g. ,  hunte r  v s sportsman ;  h a w k vs .  eagle) . 
A higher-orde r  relation ,  o r  H O R ,  matc h woul d b e on e i n 
whic h bot h storie s shar e F O R s (bu t  no t  surfac e features )  a s 
wel l  a s sharin g a  higher-orde r  structur e tha t  relate s th e F O R s 
(e.g. ,  a n attac k i s mad e bu t  fails ;  thi s cause s th e entit y bein g 
attacke d t o offe r  t o provid e a t  ite m t o th e attacke r  t o hel p th e 
attacker ;  thi s offe r  cause s th e attacke r  t o b e gratefu l  an d t o 
promis e no t  t o attac k again) .  Se e Gentne r  (1989 )  fo r  a  mor e 
complet e discussio n o f  thes e type s o f  matches . 

Gentne r  e t  al .  (1993 )  foun d tha t  a  cu e stor y tha t  share d 
surfac e feature s wit h a  bas e woul d b e mor e likel y t o lea d a 
perso n t o recal l  tha t  bas e compare d t o a  cu e tha t  share d onl y 
first-order  relation s wit h th e base .  I n addition ,  Gentne r  e t  al . 
foun d tha t  a  cu e tha t  share d a  higher-orde r  relatio n wit h a 
bas e woul d b e mor e likel y t o lea d t o a  remindin g compare d 
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t o a  cu e tha t  share d onl y lower-orde r  relations .  However ,  th e 
effec t  du e t o higher-orde r  relatio n overla p wa s muc h smalle r 
tha n th e effec t  du e t o surfac e featur e overlap .  Take n 
together ,  th e result s sugges t  tha t  surfac e feature s pla y a  larg e 
rol e i n affectin g acces s whil e th e contributio n o f  structura l 
feature s i s relativel y minor . 

However ,  othe r  result s indicat e tha t  structura l  feature s 
migh t  pla y a  large r  rol e i n acces s tha n suggeste d b y Centne r 
et  al' s  (1993 )  findings .  Wharton ,  Holyoak ,  Downing , 
Lange ,  Wickens ,  &  Mel z (1994 )  suggeste d tha t  a  difficult y 
i n th e desig n use d b y Centne r  e t  al .  (1993 )  wa s tha t  fo r  an y 
give n cu e story ,  ther e wa s a t  mos t  onl y on e bas e stor y tha t 
had a  stron g semanti c similarit y t o th e cu e (i.e. ,  i n th e 
surfac e similarit y  condition) .  I n thi s case ,  th e likelihoo d o f 
accessin g th e bas e stor y migh t  b e fairl y hig h regardles s o f 
th e additio n o f  structura l  similarit y sinc e ther e woul d b e 
relativel y littl e competition . 

Wharto n e t  al .  (1994 )  argue d tha t  a  mor e sensitiv e wa y t o 
determin e whethe r  structura l  feature s woul d hav e significan t 
impac t  o n acces s woul d b e t o provid e reader s wit h tw o bas e 
storie s tha t  matc h a  particula r  cu e stor y i n term s o f  surfac e 
features ,  bu t  diffe r  i n th e degre e o f  structura l  overlap .  I n thi s 
situation ,  i f  th e bas e stor y wit h greate r  structura l  overla p 
wit h th e cu e tend s t o b e th e on e tha t  i s  accesse d b y a  perso n 
when readin g th e cue ,  thi s woul d sugges t  tha t  structura l 
feature s pla y a  large r  rol e i n acces s tha t  ha d previousl y bee n 
believed .  Wharto n e t  al .  obtaine d suc h a  result . 

I t  i s  difficul t  t o compar e th e result s o f  Centne r  e t  al . 
(1993 )  an d Wharto n e t  al .  (1994 )  becaus e th e methodologie s 
and material s differed .  Centne r  e t  al .  use d storie s o f  abou t 
75-11 0 word s i n lengt h whil e Wharto n e t  al .  mostl y use d 
storie s consistin g o f  tw o sentence s an d a  cu e o f  on e sentenc e 
(althoug h i n on e experimen t  the y use d material s close r  i n 
lengt h t o thos e use d b y Centne r  e t  al. )  Participant s i n 
Centne r  e t  al.' s  stud y rea d th e cu e storie s a  wee k afte r  readin g 
th e bas e stories ;  participant s i n Wharto n e t  al .  typicall y rea d 
th e cu e storie s durin g th e sam e experimenta l  sessio n wit h a n 
interpolate d tas k betwee n th e bas e an d cu e stories .  Ther e 
was onl y on e bas e stor y tha t  matche d a  give n cu e stor y i n 
Centne r  e t  al .  whil e i n Wharto n e t  al .  ther e wer e tw o bas e 
storie s tha t  matche d a  particula r  cue .  Th e researcher s als o 
use d differen t  terminolog y i n describin g th e relationship s 
among th e bas e an d cu e stories . 

Beside s th e difference s i n methodologie s makin g i t 
difficul t  t o compar e th e result s o f  Centne r  e t  al .  (1993 )  an d 
Wharto n e t  al .  (1994) ,  ther e i s a  questio n abou t  whethe r 
thei r  manipulation s provide d a  sufficientl y systemati c tes t  o f 
relativ e effect s o n acces s o f  surfac e an d structura l  features . 
I n bot h set s o f  studies ,  th e manipulation s wer e mor e o f  a 
"kind "  tha n a  "degree "  (se e als o Seifer t  &  Cray ,  1990) .  Fo r 
instance ,  conside r  a  bas e stor y fro m Centne r  e t  al .  (1993 ) 
tha t  ha d first-order  relation s overla p wit h a  cu e story .  I n a 
typica l  experimen t  suc h a  stor y wa s recalle d abou t  2 5 % o f 
th e tim e whe n a  participan t  rea d th e relevan t  cue .  Suppos e 
th e cu e stor y i s no w change d t o includ e som e surfac e featur e 
overla p betwee n th e bas e an d cu e whil e keepin g th e first 
orde r  relation s th e same .  N o w acces s jump s t o 7 0 % .  Thi s 
kin d o f  resul t  i s  take n a s evidenc e fo r  th e importanc e o f 
surfac e feature s i n access .  However ,  anothe r  approac h woul d 
be t o manipulat e th e numbe r  o f  matche s o f  a  particula r  typ e 

and examin e whethe r  a n increas e i n matche s lead s t o 
increase d access .  Th e presen t  stud y take s thi s approac h b y 
manipulatin g th e numbe r  o f  surfac e featur e (entity )  an d first-
orde r  relatio n matche s betwee n a  particula r  bas e stor y an d a 
particula r  cu e story . 

E x p e r i m e n t 

M e t h o d 

Participants .  Participant s wer e 12 0 student s a t  th e 
Ceorgi a Institut e o f  Technolog y w h o participate d i n th e 
experimen t  fo r  cours e credit . 

Materials. Sixteen base stories and 16 cue stories were 
use d i n th e study .  Fiftee n o f  th e bas e an d cu e storie s wer e 
take n fro m Centne r  e t  al .  (1993 )  an d wer e use d a s fillers. 
The bas e stor y o f  interes t  wa s a  stor y abou t  a  docto r  treatin g 
a patien t  wit h a  tumo r  an d wa s adapte d fro m Cic k an d 
Holyoa k (1983 )  an d provide d wit h a n endin g (se e Tabl e 1) . 

The cu e stor y o f  interes t  wa s a  stor y abou t  a  dentist . 
Ther e wer e fou r  version s o f  th e dentis t  stor y produce d b y 
crossin g th e numbe r  o f  surfac e an d F O R matche s tha t  a  cu e 
stor y woul d hav e wit h th e bas e stor y o f  interes t  (se e Tabl e 
2) .  Car e wa s take n t o mak e sur e tha t  variou s "content " 
word s tha t  appeare d i n th e bas e stor y di d no t  als o appea r  i n 
th e variou s version s o f  th e cu e stor y (e.g. ,  "simultaneously " 
i s use d i n th e bas e stor y whil e "a t  th e sam e time "  i s use d i n 
th e cu e story) . 

The entit y an d F O R matche s betwee n th e docto r  stor y an d 
th e differen t  version s o f  th e dentis t  stor y ar e liste d i n Tabl e 
3.  Not e tha t  a  "match "  doe s no t  hav e t o b e exac t  (e.g. ,  "ray " 
matche s wit h "laser, "  S E N D matche s wit h D I R E C T ) .  I f  th e 
number  o f  entitie s an d F O R s tha t  ar e share d b y th e bas e 
stor y an d th e possibl e cu e storie s ar e counted ,  on e wil l  se e 
tha t  th e rang e fo r  eac h goe s iro m on e t o three . 

Figur e 1  attempt s t o graphicall y illustrat e th e centra l 
higher-orde r  structur e o f  eac h stor y tha t  connect s th e first-
orde r  relation s usin g a  notatio n consisten t  wit h tha t  use d b y 
Centne r  an d he r  colleague s (e.g. .  Centner ,  1989) .  Th e 
higher-orde r  relatio n ( C A U S E )  wa s hel d constan t  acros s th e 
bas e stor y an d th e differen t  version s o f  th e cu e story .  Thi s 
relatio n coul d b e though t  o f  roughl y as :  th e desir e t o no t 
affec t  somethin g nea r  a  targe t  cause s simultaneou s low -
strengt h force s t o b e sen t  toward s th e target . 

Procedure. During Phase 1 participants read 16 base 
storie s an d wer e tol d t o tr y t o remembe r  th e storie s sinc e 
the y woul d b e comin g bac k th e followin g wee k t o rea d mor e 
stories .  I n addition ,  afte r  readin g eac h bas e stor y the y rate d 
i t  fo r  imagabilit y  an d plausibilit y  (eac h o n a  scal e fro m 1  t o 
10 eac h time )  i n orde r  t o increas e th e dept h o f  processin g o f 
th e storie s an d als o becaus e thi s typ e o f  ratin g tas k wa s use d 
by Wharto n e t  al .  (1994) .  Durin g Phas e 2 ,  whic h occurre d 
one wee k afte r  Phas e 1 ,  participant s performe d a n unrelate d 
tas k fo r  approximatel y 2 0 minute s an d the n rea d 1 6 cu e 
stories .  Afte r  readin g a  cu e stor y participant s wer e aske d t o 
writ e d o w n an y storie s fro m th e prio r  wee k o f  whic h the y 
wer e reminded .  The y wer e aske d t o writ e a  brie f  summar y 
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tha t  the y fel t  woul d b e sufficien t  t o allo w anothe r  perso n t o o f  a  participan t  reportin g bein g reminde d o f  th e docto r  stor y 
unambiguousl y determin e t o whic h stor y the y wer e a s a  functio n o f  whic h versio n o f  th e dentis t  cu e stor y wa s 
referring .  read. 

Sinc e 1 5 o f  th e bas e an d cu e storie s wer e chose n Participant s wer e randoml y assigne d t o on e o f  fou r 
essentiall y  randoml y fro m thos e use d b y Centne r  e t  al .  condition s (3 0 participant s pe r  condition )  define d b y th e 
(1993) ,  littl e attentio n wa s pai d t o th e reminding s reporte d relationshi p o f  th e cu e stor y t o th e bas e story . 
t o thos e cu e stories .  Rather ,  th e focu s wa s o n th e likelihoo d 

Table 1: Base Story (The Doctor). 

A tumo r  develope d i n Mr .  Johnson' s stomac h an d ha d t o b e removed .  Th e docto r  ha d availabl e 
a kin d o f  ra y tha t  coul d b e use d t o destro y th e tumor .  I f  th e ray s reache d th e tumo r  a t  a 
sufficientl y hig h intensity ,  th e tumo r  woul d b e destroyed .  Unfortunately ,  a t  thi s 
intensit y th e health y tissu e tha t  th e ra y passe d throug h o n th e wa y t o th e tumo r  woul d als o 
be destroyed .  Th e docto r  decide d t o us e multipl e ra y machine s t o sen d low-intensit y ray s 
at  th e tumo r  simultaneousl y fro m differen t  directions .  I n thi s wa y th e ray s woul d ad d u p 
t o a  sufficien t  intensit y t o destro y th e tumo r  withou t  hurtin g th e surroundin g tissue . 

Tabl e 2 :  Version s o f  Cu e Stor y (Th e Dentist) . 

3 entity matches, 3 FOR matches 
The dentis t  neede d t o extrac t  a  smal l  cys t  fro m th e gum s o f  hi s patient .  H e wa s goin g t o 
us e a  lase r  devic e tha t  woul d caus e th e cys t  t o shrink .  However ,  i f  th e lase r  wa s use d a t 
th e appropriat e level ,  i t  woul d damag e th e are a o f  th e gum s nea r  th e cys t  beside s shrinkin g 
th e cys t  itself .  Th e dentis t  chos e t o us e severa l  lase r  device s eac h a t  a  reduce d settin g 
and direc t  the m a t  th e cys t  fro m a  fe w position s al l  a t  th e sam e time .  Th e combine d laser s 
hittin g th e cys t  woul d b e abl e t o shrin k i t  whil e th e are a nea r  th e cys t  woul d no t  b e 
affecte d sinc e onl y a  reduce d leve l  woul d b e passin g throug h an y particula r  par t  o f  th e 
gums. 

1 entity match, 3 FOR matches 
The dentis t  neede d extrac t  a  toot h fro m hi s patient .  H e wa s goin g t o us e a  devic e tha t 
sen t  ou t  ultrasoun d tha t  caused  th e toot h t o fractur e an d the n coul d b e painlessl y pulled . 
However ,  i f  th e ultrasovin d wa s use d a t  th e appropriat e level ,  i t  woul d deimag e th e are a o f 
th e gum s nea r  th e toot h beside s fracturin g th e tooth .  Th e dentis t  chos e t o us e severa l 
ultrasoun d device s eac h a t  a  reduce d settin g an d direc t  th e ultrasoun d a t  th e toot h fro m a 
fe w position s al l  a t  th e sam e time .  Th e combine d ultrasoun d hittin g th e toot h woul d b e 
sufficien t  t o fracture  i t  whil e th e gum s woul d no t  b e affecte d sinc e onl y a  reduce d leve l 
woul d b e passin g throug h an y particula r  par t  o f  th e gums . 

3 entity matches, 1 FOR match 
The dentis t  weinte d t o ensur e a  lon g lif e fo r  hi s patient' s fals e tooth .  H e wa s goin g t o 
us e a  lase r  devic e tha t  woul d strengthe n th e tooth .  However ,  i f  th e lase r  wa s use d a t  th e 
appropriat e level ,  i t  woul d enlarg e a  cys t  o n th e are a o f  th e gxim s nea r  th e toot h beside s 
strengthenin g th e tooth .  Th e dentis t  chos e t o us e severa l  lase r  device s eac h a t  a  reduce d 
settin g an d direc t  the m a t  th e toot h fro m a  fe w position s al l  a t  th e sam e time .  Th e 
combine d laser s hittin g th e toot h woul d b e sufficien t  t o strengthe n th e toot h whil e th e 
cys t  woul d no t  b e enlarge d sinc e onl y a  reduce d leve l  woul d b e passin g throug h th e cyst . 

1 entity match, 1 FOR match 
The dentis t  wante d t o ensur e a  lon g lif e fo r  hi s patient' s fals e tooth .  H e wa s goin g t o 
us e a  devic e tha t  sen t  ou t  ultrasoun d tha t  woul d strengthe n th e tooth .  However ,  i f  th e 
ultrasoun d wa s use d a t  th e appropriat e level ,  i t  woul d enlarg e th e are a o f  th e gum s nea r 
th e toot h beside s strengthenin g th e tooth .  Th e dentis t  chos e t o us e severa l  ultrasoun d 
device s eac h a t  a  reduce d settin g an d direc t  the m a t  th e toot h fro m a  fe w position s al l  a t 
th e sam e time .  Th e combine d ultrasoun d hittin g th e toot h woul d b e sufficien t  t o strengthe n 
th e toot h whil e th e gum s woul d no t  b e enlarge d sinc e onl y a  reduce d leve l  woul d b e passin g 
throug h an y particula r  par t  o f  th e gums . 
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Figur e 1 :  Graphica l  Illustratio n o f  Centra l  Entities ,  F O R s ,  an d H O R fo r  E a c h Story .  T e r m s tha t  ar e Circle d Represen t  First -
Orde r  Relations .  T e r m s tha t  ar e i n B o x e s Represen t  Function s ( N u m b e r ,  T i m i n g ,  Intensity/Settin g - -  N o t  Discusse d i n thi s 

Paper ,  B u t  He l d Constan t  Ac ros s Stories) .  T h e H O R Share d b y Al l  Storie s i s C A U S E .  Entitie s ar e i n L o w e r  Case . 
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Predictions .  I f  surfac e featur e overla p systematicall y 
affect s access ,  the n a s th e numbe r  o f  surfac e featur e matche s 
betwee n a  bas e an d cu e increase ,  th e proportio n o f 
participant s w h o repor t  bein g reminde d o f  th e bas e whe n 
readin g th e cu e stor y shoul d increase .  Th e sam e argumen t 
applie s fo r  structura l  featur e (first-orde r  relation )  matches .  I t 
i s unclea r  whethe r  a n interactio n shoul d b e expected .  Fo r 

instance ,  perhap s a n increas e i n first-order  relatio n matche s 
wil l  improv e acces s onl y i f  th e numbe r  o f  surfac e featur e 
matche s i s ove r  som e threshold .  I n addition ,  i t  i s  unclea r 
whethe r  ther e woul d b e a n interactio n base d o n whethe r  th e 
higher-orde r  relation s (HORs )  wer e manipulated .  I n thi s 
study ,  th e primar y higher-orde r  relatio n wa s hel d constan t  a s 
i s show n diagrammaticall y i n Figur e I . 

Tabl e 3 :  Entit y an d F O R Matche s Betwee n Docto r  Stor y an d Version s o f  Dentis t  Story .  Entitie s an d F O R s i n a  Dentis t 
Stor y Tha t  ar e No t  Matche s fo r  Thos e i n th e Docto r  Stor y ar e i n Parentheses . 

Docto r 

Entitie s 
docto r 
ray 
tumo r 

FORs 
NOT-DESTROY 
DESTROY 
SEND 

Dentis t  ( 3 entit y &  3 
F OR matches ) 

dentis t 
lase r 
cys t 

NOT-DAMAGE 
SHRINK 
DIRECT 

Dentis t  ( 1 entit y &  3 
F OR matches ) 

dentis t 
(ultrasound ) 
(tooth ) 

NOT-DAMAGE 
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DIRECT 

Dentis t  ( 3 entit y &  1 
F OR match ) 

dentis t 
lase r 
cys t 

(NOT-ENLARGE) 
(STRENGTHEN) 
DIRECT 

Dentis t  ( 1 entit y &  1 
FOR match ) 

dentis t 
(ultrasound ) 
(tooth ) 

( N O T - E N L A R G E) 
( S T R E N G T H E N) 
D I R E CT 

Result s 

Figur e 2  present s th e proportio n o f  participant s wh o reporte d 
bein g reminde d o f  th e docto r  stor y whe n the y rea d th e dentis t 
cu e stor y a s a  functio n o f  whic h versio n o f  th e dentis t  stor y 
was read .  Ther e wer e mor e reminding s whe n th e numbe r  o f 
entit y matche s increase d fro m on e t o three ,  F{1 ,  116 )  = 

0.8 1 

6.01 ,  M S E =  .23 ,  p  =  .016 .  Similarly ,  ther e wer e mor e 
reminding s whe n th e numbe r  o f  first-order  relatio n matche s 
increase d fro m on e t o three ,  F(l ,  116 )  =  4.31 ,  p  =  .04 . 
Ther e wa s n o interactio n betwee n th e tw o factors ,  F(l ,  116 ) 
= .04 ,  p  =  .85 . 

3 En t 
3 FOR 

1 En t  3  En t 
3 FOR 1  FOR 

Conditio n 

1 En t 
1 FOR 

Figur e 2 :  Proportio n o f  Participant s Reportin g Bein g Reminde d o f  Bas e Stor y a s a  Functio n o f  th e Numbe r  o f  Entit y (Ent ) 
and First-Orde r  Relatio n (FOR )  Matche s wit h Cu e Story . 
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Discussio n 

The result s fro m thi s experimen t  sugges t  tha t  bot h surfac e 
feature s an d structura l  feature s ca n influenc e acces s an d tha i 
th e relativ e contribution s o f  thes e factor s ma y b e mor e 
simila r  tha n previousl y believed .  A t  th e ver y leas t  i t 
suggest s tha t  methodologie s tha t  see k t o examin e thi s issu e 
throug h manipulation s o f  "kind "  ma y produc e differen t 
result s compare d t o manipulation s o f  "degree. " 

One limitatio n o f  th e curren t  stud y i s tha t  onl y on e se t  o f 
storie s (docto r  an d dentist )  wer e manipulated .  Thi s 
limitatio n wa s du e primaril y t o th e difficult y i n developin g 
cu e storie s tha t  coul d systematicall y var y i n term s of  surfac e 
feature s an d first-orde r  relation s whil e othe r  factor s wer e 
controlled .  However ,  additiona l  bas e an d cu e storie s ar e 
bein g develope d i n orde r  t o determin e whethe r  th e findings 
obtaine d i n th e presen t  experimen t  ar e generalizable . 

A secon d limitatio n i s tha t  th e definitio n o f  a  "match " 
eithe r  betwee n entitie s o r  first-order  relation s wa s decide d 
intuitivel y b y th e experimenter .  Fo r  instance ,  i t  wa s 
assumed tha t  "tumor "  matche s "cyst "  bu t  doe s no t  matc h 
"tooth "  (se e Tabl e 3) .  Suc h assumption s nee d t o b e teste d 
empiricall y throug h similarit y judgment s o r  som e othe r 
method .  A  relate d concer n i s tha t  ther e wa s n o obviou s wa y 
t o calibrat e th e strengt h o f  th e manipulations .  Tha t  is ,  i s 
th e increas e i n entit y matche s fro m on e t o thre e a  simila r 
incremen t  compare d t o a n increas e i n th e numbe r  o f  first-
orde r  relatio n matche s fro m on e t o three ? Again ,  suc h 
change s coul d potentiall y  b e measure d throug h similarit y 
judgment s b y independen t  participants . 

Analogica l  reasonin g researc h i n th e earl y 1980' s tende d t o 
focu s o n proble m solvin g (e.g. ,  Gentne r  &  Gentner ,  1983 ; 
Gic k an d Holyoak ,  1983) .  O n e o f  th e reason s tha t 
remindin g measure s hav e bee n th e recen t  focu s i n researc h 
on analogica l  reasonin g i s tha t  proble m solvin g performanc e 
i s a n imperfec t  measur e o f  whethe r  a  perso n ha s accesse d a 
prio r  analog .  Fo r  instance ,  a  perso n coul d b e reminde d o f  a 
prio r  stor y o r  proble m whe n workin g o n a  curren t  problem , 
but  the n dismis s th e prio r  story/proble m a s no t  bein g 
helpfu l  fo r  solvin g th e curren t  proble m o r  fai l  t o adap t 
solutio n fro m th e prio r  story/proble m (se e Chen ,  1995) .  I n 
suc h a  situation ,  proble m solvin g performanc e woul d 
underestimat e reminding .  However ,  i f  proble m solvin g 
studie s ca n b e ru n i n paralle l  wit h "access "  studies ,  the n 
perhap s th e result s ca n b e compare d an d th e separat e 
contribution s o f  acces s an d adaptatio n o n analogica l  proble m 
solvin g performanc e ca n b e mor e accuratel y an d reliabl y 
assessed . 
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