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ANALOGICAL REASON I  NGt  "  In f  er-In- f  er-Compare "  v s 
"Infer-Apply-Test "  informatio n processin g models . 

Geometri c analog y solutio n wa s studie d a s a  -functio n o f 
systemati c variation s i n th e task s variable s use d i n th e 
generatio n an d manipulatio n o f  ite m difficulty .  Also ,  th e 
assumption s o n whic h th e tas k desig n fo r  componentia l 
analysi s ar e base d wer e tested .  Th e differen t  componentia l 
t r ia l s varie d i n th e amoun t  o f  informatio n presente d s o a s 
t o includ e redundan t  o r  no n redunda t  term s i n solutio n 
tr ia ls . 

The experimenta l  analogie s wer e systematicall y 
generate d i n term s o f  th e numbe r  o f  transformations ,  type s 
of  dimensiona l  changes ,  true-fals e counterpart s an d zero-tw o 
precuein g trials/fou r  term s (redundant)-tw o term s (no n 
redundant )  solutio n tr ials .  Analogie s wit h tw o an d thre e 
transformation s presente d solutio n time s tha t  wer e close r  t o 
th e dimensiona l  chang e whic h showe d th e highes t  difficult y 
leve l  i n problem s wit h on e transformation .  Thi s complexit y 
graduatio n di d no t  alway s correpon d t o forme r  prediction s 
formulate d i n functio n o f  th e numbe r  o f  transformations . 
Attr ibut e salienc e ma y probabl y influenc e th e eas e wit h 
whic h certai n dimension s ar e encode d an d late r  processed . 
Thes e result s emphasiz e th e importanc e o f  takin g i n 
consideratio n th e informatio n whic h ha s t o b e execute d b y 
th e differen t  operation s include d i n processin g model s o f 
geometri c analogies .  Analysi s o f  solutio n trial s wit h 
redundan t  an d no n redundan t  term s sugges t  tha t  additiona l 
processin g mechanism s shoul d b e considere d i f  al l  analogica l 
term s ar e include d i n th e desig n o f  thes e secon d trials .  Th e 
result s foun d i n th e no n redundan t  conditio n corroborate d 
Evans '  prediction s o n th e processin g duration s o f  th e 
operat ion s execute d o n th e secon d pai r  o f  analogica l  terms . 

Futur e researc h shoul d futhe r  explor e th e circumstance s 
unde r  whic h informatio n reprsentatio n migh t  improv e 
processin g abil it y  i n additio n t o th e dimensiona l  salienc e 
effect s o f  task s variables . 
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ANALOGICAL REASONING; "Inf er~Inf er-Cotnpare" vs 
"Infei—Apply-Test "  in-formatio n processin g models . 

Despite the extensive use of analogy items on 
intelligenc e testin g an d th e recen t  researc h don e o n th e 
natur e o f  th e processin g involve d i n analogica l  performance , 
th e principl e theoretica l  an d empirca l  analysi s o f  th e 
informatio n processe s necessar y fo r  solvin g thes e typ e o f 
problem s converg e o n tw o mai n models .  Thes e processin g 
model s hav e bee n describe d a s "infer—infer—compare "  an d 
"infer—apply-test "  an d wer e postulate d b y Evan s (1968 )  an d 
Sternber g (1977) ,  respectively .  Bot h model s relat e proces s 
executio n an d overal l  performanc e t o th e amoun t  o f 
informatio n tha t  mus t  b e processed ,  bu t  th e operation s 
include d i n th e procedur e fo r  th e secon d par t  o f  th e proble m 
ar e substantiall y  different . 

Bethe l  1-Fox ,  Lohma n an d Sno w (1984 )  suggeste d tha t 
thes e model s coul d represen t  differen t  processin g 
strategies :  constructiv e matchin g fo r  th e infer—apply-tes t 
model  an d respons e eliminatio n fo r  th e infer — infer—compar e 
model .  Althoug h i t  seem s plausibl e tha t  thes e strategie s 
migh t  b e use d i n th e solutio n processin g o f  analogica l 
problems ,  th e identificatio n o f  Evan s 'mode l  wit h a  respons e 
eliminatio n strateg y i s rathe r  questionable .  Th e respons e 
eliminatio n notio n i s Evans'artificia l  intelligenc e progra m 
i s execute d whe n th e respons e alternative s presen t  notoriou s 
difference s i n relatio n t o th e proble m ste m terms ,  an d afte r 
th e inferentia l  relation s hav e bee n processed . 

The objective s outline d i n th e presen t  stud y see k t o 
futhe r  explor e th e differen t  prediction s formulate d o n th e 
tim e consumin g duration s associate d wit h th e tw o alternativ e 
processes .  I n orde r  t o analyz e th e processin g duration s 
employe d i n th e execution s o f  eac h pai r  o f  analogica l  terms , 
th e experimenta l  tas k wa s designe d followin g Sternberg' s 
componentia l  method .  Thi s metho d divide s th e analogica l 
proble m i n tw o presentations ,  eac h requirin g successivel y 
les s processin g demands .  Tes t  trial s Ar e divide d i n tw o 
parts ,  wit h precuein g i n th e firs t  presentatio n an d solutio n 
i n th e second .  Precuein g condition s ma y includ e zero ,  one , 
tw o o r  thre e term s an d thei r  solutio n counterpart s presen t 
th e previou s informatio n plu s th e remainin g term s necessar y 
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fo r  solut ion .  I t  i s  assume d tha t  precuein g informatio n wil l 
b e use d durin g thi s tria l  an d wil l  no t  b e reexecute d durin g 
solutio n t r ia ls .  Solutio n test s tr ial s varie d th e amoun t  o f 
informatio n presente d i n orde r  t o tes t  th e forme r 
assumption . 

Als o ite m informatio n structur e researc h o n analogica l 
problem s indicat e tha t  onl y tw o mayo r  variable s -numbe r  o f 
element s an d transformations -  ar e enoug h i n th e predictio n 
of  performanc e data .  Recen t  researc h o n th e effect s o f  task s 
variable s use d i n th e manipulatio n o f  ite m difficult y showe d 
tha t  th e differen t  type s o f  transformation s shoul d als o b e 
considere d a s a n additiona l  sourc e o f  proble m complexit y 
(Whitel y Schneider ,  1981 ;  Bethel1-Fox ,  Lohma n Snow ,  1984) . 
Therefor e th e effect s o n solutio n t ime s an d erro r  rate s o f 
thre e common type s o f  dimensiona l  change s (rotation ,  siz e 
and color )  an d thei r  combinatio n i n problem s wit h tw o an d 
thre e transformation s wer e analyzed . 

The analogica l  problem s wer e generate d fro m seve n type s 
of  transformation s i n a  true—fals e presentatio n forma t  an d 
th e geometri c f igure s tha t  constitue d th e term s wer e 
counterbalance d i n eac h typ e o f  analogy .  Eac h problem a wa s 
divide d i n tw o tes t  tr ials :  precuenin g presentation s 
include d zer o o r  tw o term s an d solutio n tr ial s containe d al l 
fou r  term s o r  th e las t  pai r  .  Presentatio n rat e an d solutio n 
t im e fo r  eac h proble m wa s controlle d b y th e subject s o n a 
thre e fiel d tachistoscope .  Th e sampl e wa s constitute d b y 6 0 
psycholog y student s fro m th e Complutens e Universit y o f 
Madrid . 

The analysi s o f  solutio n tr ial s wit h redundan t 
informatio n (fou r  terms )  showe d significan t  longe r  solutio n 
t ime s tha n th e precuein g tr ials .  Thes e result s coul d sugges t 
an additiona l  reinspectio n operatio n o f  th e previou s 
presente d informatio n an d it s duratio n woul d b e confounde d 
wit h th e inference/o r  applicatio n processin g t imes .  Bu t  whe n 
solutio n tr ial s wer e analyze d i n th e no n redundan t  conditio n 
(secon d pai r  o f  terms )  a  no n significan t  differenc e wa s 
foun d betwee n tes t  tr ials .  Thes e result s favo r 
Evans'predict ion s an d indicat e a  significan t  effec t  i n 
relatio n t o th e typ e o f  componentia l  desig n use d i n solutio n 
t r ia ls .  Thi s effec t  shoul d b e considere d i n futur e 
interpretat ion s o f  componen t  duration s unde r  th e assumptio n 
of  th e differentia l  processin g demand s require d i n solutio n 
t r ia ls . 

Mhen th e dat a wa s analyze d takin g i n consideratio n onl y 
th e numbe r  o f  transformations ,  i t  wa s foun d tha t  increasin g 
th e value s o f  thi s variabl e systematicall y increase d tim e 
solutio n an d erro r  rates .  However ,  i f  solutio n tim e an d 
error s wer e analyze d i n term s o f  th e differen t  type s o f 

972 



trans-Formation s th e patter n o f  s-Ffect s wer e quit e different . 
Problem s wit h on e transformatio n presente d rotatio n a s th e 
highes t  difficult y dimensiona l  change ,  followe d b y change s 
i n siz e an d color .  When problem s combine d tw o o r  thre e 
transformation s th e solutim e time s wer e close r  t o th e 
dimensiona l  chang e tha t  independentl y presente d th e highes t 
difficult y level .  Thi s findin g suggest s tha t  averagin g 
solutio n t ime s i n functio n o f  th e numbe r  o f  transformation s 
i s probabl y cancelin g th e significan t  effect s o f  th e 
dimensiona l  propertie s o f  th e terms .  Thi s coul d als o impl y 
tha t  th e variabl e numbe r  o f  transformation s migh t  b e 
considere d a s a  criterio n t o facilitat e ite m difficult y 
manipulatio n provide d tha t  al l  type s o f  dimensiona l  change s 
ar e counterbalanced .  However ,  i t  i s  no t  admissibl e t o infe r 
tha t  th e significan t  difference s foun d i n solutio n t ime s an d 
error s ma y b e explaine d b y th e numbe r  o f  t ime s eac h proces s 
ha s t o b e executed .  Th e salienc e o f  th e attribute s ma y 
probabl y influenc e th e eas e wit h whic h certai n dimension s 
ar e encode d an d late r  processed .  Futur e researc h i n thi s 
are a shoul d explor e th e circumstance s unde r  whic h 
informatio n representatio n migh t  improv e processin g abil ity . 
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