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E n c o d i n g a n d Retrieva l  P r o c e s s e s : 

S e p a r a t e I s s u e s i n P r o b l e m S o l v i n g 

Le a T .  A d a m s 
Departmen t  o f  Psycholog y 

Illinoi s Stat e Universit y 

Nomnal.l L 6176 1 

L T A D A M S© ILSTU.BITNE T 

A b s t r a c t 

Studie s investigatin g th e facilitatio n o f 
spontaneou s acces s durin g proble m solvin g b y 
manipulatin g encodin g processe s sugges t  tha t 
simila r  processin g a t  acquisitio n an d tes t  (i.e. , 
problem-oriente d processing )  enhance s 
spontaneou s acces s (Adam s e t  al. ,  1988 ; 
Lockhar t  e t  al. .  1988) .  Bo w Je n (1985 )  argue s 
tha t  acces s difificult y I s du e t o p-oble m solvin g 
tim e (i.e. .  retrieval )  constraint s rathe r  tha n 
acquisKio n processes .  Ros s e t  al .  (1989 )  hav e 
challenge d Bowde n b y suggestin g tha t  a n 
increas e i n retrieva l  tim e allow s subject s t o "catc h 
on"  t o th e th e experimenta l  procedure .  Thi s 
stud y investigate s thi s clai m an d als o attempt s t o 
separat e acquisitio n an d retrieva l  factor s b y 
crossin g proble m solvin g tim e (40 .  80 .  12 0 sec ) 
wit h acquisitio n processin g factor s (problem -
oriented ,  fact-oriented ,  an d mixe d orientation) . 
The mixe d conditio n include s problem-oriente d 
and fact-oriente d a s a  withi n subject s variable . 
Result s sho w a n increas e i n performanc e fro m 
40 se c t o 8 0 sec ,  bu t  n o adde d benefi t  beyon d 
80 sec .  Problem-oriente d processin g facilitate s 
spontaneou s access .  Th e critica l  evaluatio n i s 
tha t  o f  th e mixe d condition .  Performanc e i n th e 
mixe d conditio n als o show s a  faciliatio n o f 
spontaneou s acces s fo r  thos e acquisitio n 
material s tha t  involv e problem-oriente d 
processing ,  bu t  no t  fact-oriente d processing . 
suggestin g tha t  on e for m o f  encodin g facilitate s 
late r  access . 

In t roduc t io n 

The ability of people to problem solve simply 

require s th e acces s an d applicatio n o f  previousl y 

acquire d informatio n t o a  ne w o r  uniqu e 

situation .  However ,  studie s i n huma n proble m 

solvin g hav e consistentl y derrxjnstrate d a  lac k o f 

spontaneou s acces s abilities .  Spontaneou s 

acces s i n proble m solvin g mean s tha t  peopl e 

spontaneously ,  o n thei r  own ,  an d wit h n o 

externa l  hints ,  acces s o r  retriev e th e informatio n 

necessar y t o solv e a  problem .  I n studie s o f 

access ,  psychologist s hav e generall y use d th e 

followin g procedure .  First ,  information , 

necessar y t o solv e problem s tha t  wil l  late r  b e 

attempted ,  i s  presente d t o subject s i n a n 

incidenta l  learnin g tas k (acquisitio n information) . 

Some o f  th e subject s ar e informe d a s t o th e 

information' s relevanc e t o th e late r  problem s 

(informe d subjects )  an d other s ar e no t 

(uninforme d subjects) .  The n subject s ar e give n 

a se t  o f  problem s t o solve .  Th e numbe r  o f 

problem s solve d i s th e measur e o f  access .  Th e 

result s sho w tha t  uninforme d an d baselin e 

subject s perfor m equally ,  solvin g few ,  i f  any ,  o f 

th e problem s whil e informe d subject s solv e a 

hig h percentag e o f  th e problems .  I n othe r 

words ,  human s d o no t  mak e effectiv e us e o f 

potentiall y  relevan t  informatio n durin g proble m 

solvin g unles s directio n t o d o s o i s provide d 

(Gic k &  Holyoak .  1980 ;  Perfetto ,  Bransford ,  & 

Franks ,  1983 ;  an d Weisberg .  Dicamillo ,  & 

Phillips ,  1978) . 

Perfett o e t  al .  (1983 )  develope d a  ver y obviou s 

set  o f  solutio n sentence s t o 1 2 insigh t  problem s 

adapte d b y Gardner .  A n exampl e o f  th e insigh t 

problem s use d i s "On e nigh t  m y uncl e wa s 

readin g a n excitin g boo k whe n hi s wif e turne d 

out  th e light .  Eve n thoug h th e roo m wa s pitc h 

dark ,  h e continue d t o read .  H o w coul d h e d o 

that? "  Th e correspondin g solutio n sentenc e 

was " A blin d perso n ca n rea d braill e i n th e dark. " 

Thi s stud y wa s intende d t o addres s th e issu e o f 

acces s (i.e. ,  d o subject s acces s th e acquisitio n 

material s durin g proble m solving )  versu s 

applicatio n (i.e. ,  d o subject s acces s th e 

acquisitio n material s bu t  rejec t  the m a s bein g 

relevan t  t o th e problem) .  I t  wa s believe d that , 

becaus e th e solutio n sentence s wer e s o 
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obvious ,  i f  subject s accesse d the m a t  al l 

applicatio n wa s insured .  Usin g th e pas t 

methodology ,  Perfett o e t  al .  (1983 )  presente d 

th e acquisitio n informatio n t o informe d an d 

uninforme d subject s an d compare d uninforme d 

subjects '  subsequen t  proble m solvin g 

performanc e t o th e performanc e o f  informe d an d 

baselin e subjects .  Uninforme d subject s 

performe d n o bette r  tha n baselin e subject s an d 

informe d subject s ou t  performe d al l  othe r 

groups .  I n othe r  words ,  spontaneou s acces s o f 

th e relevan t  informatio n ha d stil l  no t  bee n 

demonstrate d i n th e laboratory . 

A curren t  researc h focu s o f  spontanteou s 

acces s durin g proble m solvin g i s i n th e are a o f 

facilitatio n durin g retrieva l  (Ross ,  1984 ;  1987 ; 

Bowden,  1985) .  Bowde n (1985 )  state d tha t  th e 

lac k o f  laborator y denrxsnstrate d spontaneou s 

acces s wa s du e t o th e experimenta l 

methodology .  H e argue d tha t  human s usuall y 

ar e no t  unde r  th e tim e constraint s t o solv e 

problem s impose d b y typica l  proble m solvin g 

studies .  Thes e tim e constraint s d o no t  allo w a 

ful l  searc h i n a  proble m spac e and ,  therefore ,  d o 

not  allo w th e demonstratio n o f  acces s tha t  i s 

naturall y occurin g i n humans .  H e maintaine d tha t 

spontaneou s acces s wa s no t  a s critica l  a n issu e 

as mos t  proble m solvin g researcher s believe . 

He demonstrate d thi s b y conductin g a  stud y 

usin g Perfett o e t  al.' s  (1983 )  material s an d 

genera l  methodology .  Th e critica l  differenc e 

involve d th e anrxjun t  o f  tim e subject s wer e give n 

t o solv e th e problem s (i.e ,  12 0 second s pe r 

proble m a s oppose d t o th e usua l  4 0 second s 

per  problem) .  Wit h th e increase d tim e fo r 

proble m solving ,  uninforme d subject s 

performe d a s wel l  a s th e infonne d subject s an d 

bot h group s wer e superio r  t o baselin e 

performance . 

More recently ,  Ross ,  Ryan ,  an d Tenpenn y 

(1989 )  attempte d t o replicat e Bowden' s (1985 ) 

stud y an d foun d tha t  th e result s di d no t  replicat e 

if  a  differen t  orde r  o f  problem s wa s used .  Ros s 

et  al .  (1989 )  applie d a  simpl e mathematica l  mode l 

t o th e result s tha t  attribute d th e difference s 

betwee n th e tw o studie s t o Bowden' s 

uninforme d subject s "catchin g on "  t o th e 

relevanc e afte r  solvin g som e problems .  Ros s e t 

al .  (1989 )  maintaine d tha t  subject s i n Bowden' s 
stud y wer e presente d easie r  problem s firs t  an d 

wer e abl e t o generat e a  solutio n o n thei r  own . 

Once subject s generate d a  solutio n the y 

realize d the y ha d recentl y hear d simila r 

informatio n durin g th e acquisitio n phase .  Thi s 

realizatio n le t  subject s "catc h on "  t o th e 

procedur e use d i n th e study .  Therefore ,  i t  wa s 

concluded ,  tha t  extr a proble m solvin g tim e doe s 

not  lea d t o spontaneou s acces s unles s subject s 

become "reminded "  o f  th e acquisitio n materia l 

and subsequentl y focu s o n it .  Furthermore ,  thi s 

remindin g i s governe d b y th e similarit y betwee n 

generate d answer s an d th e sentence s 

presente d durin g acquisition . 

Othe r  researcher s hav e focuse d o n encodin g 

processes ,  a s oppose d t o retrieva l  processes , 

as a  wa y o f  facilitatin g spontaneou s access . 

Adams,  Kasserman ,  Yearwood ,  Perfetto , 

Bransford ,  an d Frank s (1988 )  develope d a  se t  o f 

follow-u p studie s base d o n th e Transfe r 

Appropriat e Processin g mode l  o f  memor y 

retrieval .  Simpl y put ,  Transfe r  Appropriat e 

Processin g suggest s tha t  memor y 

access/retrieva l  i s  enhance d i f  th e processin g 

use d a t  retrieva l  o f  informatio n i s simila r  t o th e 

processin g use d durin g encodin g o f  tha t 

information .  Adam s e t  al .  (1988 )  develope d a 

serie s o f  material s base d o n th e material s use d i n 

th e Perfett o e t  al .  (1983 )  studies .  However , 

instea d o f  usin g factuall y state d sentence s fo r 

th e acquisitio n information ,  a s i n th e eariie r 

studies ,  th e acquisitio n informatio n wa s cas t  int o 

a proble m oriente d fonnat .  I t  wa s believe d tha t  i f 

th e acquisitio n sentence s firs t  presente d a n 

ambiguity ,  followe d b y a  clarifie r  o r  solution ,  tha t 

processe s necessar y t o comprehen d th e 

acquisitio n sentenc e woul d b e simila r  t o th e 

processe s use d durin g proble m solving . 

Therefore ,  th e problem-oriente d for m o f  th e fact -

oriente d sentence ,  " A blin d perso n ca n rea d 

braill e i n th e dark "  becam e "I t  i s  possibl e t o rea d 

i n th e dark ;  i f  yo u ar e readin g braille. "  B y usin g 

th e problem-oriente d for m o f  acquisitio n 

nnaterials ,  spontaneou s acces s wa s 

demonstrate d i n th e laboratory .  Tha t  is . 

uninforme d subject s performe d a t  th e sam e 

leve l  a s informe d subjects .  Othe r  researchers , 

workin g i n paralle l  an d usin g a  ver y simila r 

approach ,  demonstrate d spontaneou s access s 

as wel l  (Lockhart ,  Lamon ,  &  Gick ,  1988) . 

Thoug h researcher s hav e focuse d o n retrieva l 

processe s an d encodin g processe s a s 

facilitator s o f  spontaneou s access ,  littl e researc h 

exist s tha t  investigate s th e relationship s 

betwee n thes e processes .  A  recen t  stud y 

(Adams ,  1992 )  attempte d t o identif y th e mor e 

critica l  proces s (i.e. ,  encodin g o r  retrieval )  b y 

crossin g th e tw o variables ,  acquisitio n sentenc e 

for m an d retrieva l  time .  Fou r  experimenta l 
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condition s wer e investigated :  1 )  fact-oriente d 

acquisitio n sentence s wit h a  40-se c solutio n 

time ,  2 )  fact-oriented ,  120-sec ,  3 )  problem -

oriented ,  40-sec ,  an d 4 )  problem-oriented ,  120 -

sec .  I t  wa s hypothesize d that ,  becaus e problem -

oriente d acquisitio n sentence s alread y facilitate d 

spontaneou s access ,  increasin g retrieva l  tim e 

woul d no t  notabl y improv e proble m solvin g 

performanc e becaus e subject s i n problem -

oriente d condition s ar e alread y reminde d o f  th e 

acquisitio n materials .  Catchin g o n shoul d no t  b e 

an issu e fo r  thos e i n th e proble m oriente d 

conditions .  Therefore ,  whe n th e fou r 

experimenta l  group s ar e compared ,  a n 

interactio n betwee n acquisitio n sentenc e for m 

and retrieva l  tim e woul d b e expected .  Instead , 

mai n effect s fo r  retrieva l  tim e an d acquisitio n 

sentenc e for m wer e found .  Result s indicate d 

tha t  whil e a n increas e i n proble m solvin g tim e 

increase s spontaneou s access ,  problem -

oriente d acquisitio n processin g enhance d 

acces s wel l  beyon d th e benef-̂ s attribute d t o 

increasin g proble m solvin g time ,  suggestin g tha t 

thes e ar e additive ,  independen t  effects .  Thos e 

result s di d no t  suppor t  a  simpl e "catchin g on " 

explanatio n o f  th e spontaneou s acces s durin g 

proble m solvin g associate d wit h a n increas e o f 

proble m solvin g time . 

Instead ,  ne w question s wer e generated .  I f 

acquisitio n sentence s ar e encode d a s a  lis t  upo n 

which ,  afte r  catchin g on ,  on e coul d focu s a 

solutio n search ,  the n n o differenc e i n 

performanc e woul d b e expecte d betwee n 

problem-oriente d an d fact-oriente d conditions . 

If  th e lis t  ca n b e recognized ,  found ,  an d 

searche d i n 2  minutes ,  wh y woul d on e list ,  onc e 

found ,  b e bette r  searche d tha n another ? I s on e 

lis t  nrx̂ r e easil y foun d tha n another ? I f  similarit y 

betwee n a  subjec t  generate d respons e an d th e 

acquisitio n materia l  trigger s th e findin g o f  a 

mennor y lis t  (a s suggeste d b y Ros s e t  al ,  1989) , 

fact-oriente d acquisitio n materia l  woul d see m t o 

be nrtor e simila r  i n for m t o subjects '  answer s and , 

therefore ,  b e mor e easil y found .  Thi s i s contrar y 

t o th e study' s results . 

Anothe r  possibl e explanatio n t o finding s o f  th e 

earlie r  researc h i s tha t  th e acquisitio n sentence s 

ar e no t  simpl y store d a s lists ,  bu t  ar e someho w 

integrate d int o exisitin g conceptua l  framework s 

or  store d a s miscellaneou s informatio n groupe d 

accordin g t o othe r  unique ,  identifyin g 

characteristics ,  suc h a s meanin g ambiguit y o r 

encodin g processes .  Indeed ,  thi s encodin g 

strateg y wa s propose d b y Adam s e t  al .  (1988 )  a s 

wel l  a s Lockhar t  e t  al .  (1988) .  I f  th e informatio n i s 

not  encode d a s a  list ,  th e catchin g o n 

explanatio n o f  performanc e facilitatio n wit h a n 

increas e o f  proble m solvin g tim e i s als o 

inappropriate . 

The objectiv e o f  th e presen t  stud y wa s t o 

provid e fo r  a  mor e rigorous  replicato n o f  th e 

abov e stud y (Adams ,  1992 )  an d t o incorporat e 

an extensio n tha t  investigate d th e encodin g 

issue s raise d b y th e tha t  study' s results .  T o tha t 

end ,  subject s wer e expose d t o eithe r  fact -

oriente d o r  problem-oriente d acquisitio n 

material s an d wer e give n eithe r  40 ,  80 ,  o r  12 0 

second s t o solv e eac h proble m i n a 

susbsequen t  proble m solvin g task .  Th e additio n 

of  th e 8 0 secon d conditio n allowe d fo r  th e 

determinatio n o f  a  linea r  relationship ,  orthogona l 

and additive ,  betwee n th e acquisitio n sentenc e 

for m an d th e retrieva l  tim e constraints . 

Additionally ,  baselin e an d informe d condition s 

wer e include d i n th e stud y fo r  a  mor e conrplet e 

desig n an d provid e fo r  mor e rigorous  analyse s o f 

proble m solvin g performance . 

I n orde r  t o investigat e th e encodin g issue s 

discusse d earlier ,  a  ne w conditio n wa s 

incorporate d int o th e methodology .  I n thi s 

condition ,  subject s wer e presente d a  lis t  o f 

acquisitio n sentence s tha t  containe d bot h fact -

oriente d an d problem-oriente d sentence s 

(mixe d orientatio n condition) .  Th e rational e fo r 

thi s conditio n i s a s follows .  I f  th e acquisitio n 

sentence s ar e encode d a s a  singl e lis t  an d 

subject s simpl y fin d th e lis t  an d searc h it , 

spontaneou s acces s fo r  al l  problems ,  regardles s 

of  th e for m o f  th e associate d acquisitio n 

sentenc e wil l  b e facilitated .  O n th e othe r  hand ,  i f 

th e sentence s ar e encode d an d store d 

differentiall y  accordin g t o uniqu e characteristic s 

or  qualitie s o f  th e sentences ,  i t  i s  expecte d tha t 

th e fact-oriente d an d th e problem-oriente d 

sentence s woul d no t  b e store d togethe r  du e t o 

th e for m differences .  Becaus e previou s 

researc h denrxjnstrate s a  facilitatio n o f 

spontaneou s acces s fo r  problem-oriente d 

acquisitio n sentence s (Adams ,  e t  al. ,  1988 , 

Lockhart ,  Lamon ,  &  Gick ,  1988) ,  bette r 

performanc e fo r  thos e problem s tha t  ha d 

problem-oriente d acquisitio n sentence s woul d 

be expected . 
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M e t h o d s 

Subject s 

Subject s wer e 42 0 undergraduat e psycholog y 
student s fro m th e Illinoi s Stat e Universit y subjec t 

pool . 

Procedur e 

Subjects were randomly assigned to one of 3 

experimenta l  conditions :  th e fact-oriente d 

condition ,  th e problem-oriente d condition ,  an d 

th e mixed-orientatio n condition .  Withi n thes e 

conditions ,  subject s wer e eithe r  allowe d 40 ,  80 , 

or  12 0 second s pe r  proble m durin g th e proble m 

solvin g task .  Baselin e group s wer e als o mn , 

wher e subject s attempte d t o solv e th e 

problems ,  withou t  exposur e t o th e acquisitio n 

sentences ,  wit h 40 ,  80 ,  o r  12 C second s pe r 

problem .  Additionally ,  informe d group s 

(subject s ar e tol d o f  th e relationshi p betwee n 

th e acquisitio n sentence s an d th e problem s 

prio r  t o proble m solving )  mirrorin g th e 

experimenta l  condition s wer e run .  Subject s 

wer e teste d i n group s o f  8  t o 1 2 subject s a t  a 

time . 

Prio r  t o participation ,  subject s wer e tol d tha t 

the y woul d b e aske d t o d o a  serie s o f  unrelate d 

task s t o hel p finis h severa l  in-progres s 

experiments .  Thi s cove r  stor y wa s presente d s o 

th e subject s woul d no t  automaticall y assum e tha t 

th e acquisitio n sentence s wer e relate d t o th e 

subsequen t  proble m solvin g task . 

Durin g th e acquisitio n phase ,  subjects , 

excludin g thos e i n th e baselin e conditions , 

listene d t o a  tape d presentatio n o f  th e 

acquisitio n sentences .  Th e firs t  an d las t 
sentenc e i n th e presentatio n wer e fille r 

sentences ,  takin g fact-oriente d for m i n th e fact -

oriente d an d mixed-orientatio n condition s an d a 

problem-oriente d for m i n th e problem-oriente d 

conditions .  Afte r  eac h sentence ,  durin g a  20 -

sec pause ,  th e subject s rate d th e sentenc e o n 

genera l  truthfullnes s usin g a  1  t o 5  scal e ( 1 = 

tru e onl y i n a  specifi c  instanc e t o 5  =  alway s true) . 

Ther e wa s a  4  minut e interva l  betwee n th e 

acquisitio n phas e an d th e proble m solvin g task . 

The subject s wer e the n give n a  bookle t 

containin g thre e fille r  problem s followe d b y 1 0 

insigh t  problems .  Th e 1 0 insigh t  problem s wer e 

presente d i n on e o f  seve n rando m orders . 

The subject s wer e tol d no t  t o ope n thei r 

booklet s unti l  instructe d t o d o so .  The y wer e 

the n tol d tha t  the y ha d 40/80/12 0 second s t o 

solv e eac h proble m an d tha t  th e experimente r 

woul d tel l  the m whe n t o g o o n t o th e nex t 

problem .  The y wer e als o tol d no t  t o wor k ahea d 

or  g o bac k t o a n earlie r  problem .  Subject s wer e 

instructe d t o writ e a n answe r  fo r  ever y problem , 

eve n i f  the y di d no t  believ e i t  wa s correct .  A t  thi s 

point ,  subject s i n th e informe d condition s wer e 

als o tol d o f  th e relationshi p betwee n th e 

acquisitio n sentence s an d th e problems .  Upo n 

completio n o f  th e proble m solvin g task ,  subject s 

wer e aske d t o fil l  ou t  a  questionnair e tha t  aske d i f 

subject s notice d th e relationshi p betwee n th e 

acquisitio n sentence s an d th e problem s an d i f 

the y wer e familia r  wit h an y o f  th e problem s prio r 

t o participatin g i n th e study .  Dat a fro m subject s 

familia r  wit h 2  o r  mor e insigh t  problem s wa s 

discarded . 

Resu l t s a n d D i s c u s s i o n 

An overall 4(Acquisition Sentence Type) X 

3(Proble m Solvin g Time )  X  2(lnforme d Status ) 

A N O VA wa s performe d o n th e numbe r  o f 

correcl y solve d targe t  problems .  Significan t  mai n 

effect s fo r  Acquisitio n Sentenc e Type ,  Proble m 

Solvin g Time ,  an d Informe d Statu s wer e found . 
£(3,419 )  =  29.6 ,  p  =  .0001 ,  F(2,419 )  =  13.7 ,  p  = 

.0001 ,  an d £(1,419 )  =  45.4 ,  p  =  .0001 .  N o 

significan t  interaction s wer e found .  Thoug h 

severa l  differen t  type s o f  analyse s wer e 

performed ,  th e analyse s tha t  directl y addres s 
issue s o f  spontaneou s acces s ar e thos e relate d 

t o th e performanc e o f  uninforme d 

subjects .  Th e overal l  proble m solvin g 

performanc e o f  uninforme d subject s i s 

presente d i n Tabl e 1 . 

A 4(Acquisitio n Sentenc e Type )  X  3(Proble m 
Solvin g Time )  A N O VA performe d o n th e numbe r 

of  correctl y solve d problem s fo r  thos e subjec t  i n 

th e Uninforme d condition s maintaine d 
significan t  mai n effect s fo r  bot h factors ,  £(3,236 ) 

= 18.1 ,  B  =  .0001 ,  £(2,236 )  =  7.0 ,  p  =  .001 . 

respectively .  N o significan t  interaction s wer e 

found .  Usin g Dunn' s multipl e compariso n 

procedure ,  th e fact-oriente d an d problem -

oriente d condition s performe d significantl y 

bette r  tha n baselin e fo r  al l  proble m solvin g times . 
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Tabl e 1 

Number  o f  Problem s Solve d i n Relatio n t o Acquisitio n Sentenc e Form , 

Proble m Solvin g Tim e fo r  Uninforme d Subject s 

Proble m solvin g tim e (i n sec ) 

Acquisitio n 

Senterx ^ 

40 80 120 

Baselin e 

Fad-oriented 

Problem-oriented 

Mixed-condition 

1. 5 

3. 8 

4. 2 

32 

2. 5 

4. 2 

5.1 

5. 5 

2. 5 

3. 8 

5. 5 

4. 8 

d(3.236 )  =  0.53 .  E  <  .01 .  d(3.236 )  =  0.55 ,  Q  < 

.01 ,  an d d(3,236 )  =  0.65 .  E  <  01 .  fo r  th e 40 .  80 . 

and 12 0 se c conditions ,  respectively .  Subject s 

i n th e problem-oriente d condition s solve d 

significantl y rTK>r e problem s tha n thos e i n th e 

fact-oriente d condition s i f  allotte d 8 0 o r  12 0 se c 

fo r  proble m solving .  Ther e wa s n o significan t 

differer̂ e i n performanc e betwee n th e fact -

oriente d an d problem-oriente d group s i n th e 4 0 

se c condition . 

Simila r  comparison s betwee n th e differen t 

proble m solvin g time s fo r  th e baseline ,  fact -

oriented ,  an d problem-oriente d group s sugges t 

tha t  subject s solv e fewe r  proble m i n th e 4 0 se c 

conditio n tha n th e 8 0 o r  12 0 se c conditions .  N o 

significan t  differenc e i n performanc e wa s foun d 

betwee n th e 8 0 an d 12 0 se c condition s excep t 

fo r  th e fact-oriente d groups .  Subject s i n th e 

fact-oriente d group s actuall y performe d bette r  i n 

th e 8 0 se c conditio n tha n i n th e 12 0 se c 

condrtion .  Thes e result s replicat e previou s 

researc h i n tha t  a n increas e (u p t o 8 0 sec )  i n 

proble m solvin g tim e an d problem-oriente d 

acquisitio n sentence s bot h see m t o facilitat e 

spontaneou s access . 

An investigatio n o f  performanc e i n th e mixed -

orientatio n conditio n showe d n o facilitatio n o f 

spontaneou s acces s fo r  acquisitio n sentence s 

tha t  wer e presente d i n a  fact-oriente d for m eve n 

thoug h the y wer e presente d wit h problem -

oriente d acquisitio n sentences .  W h e n th e 

proportio n o f  problem s solve d b y subject s i n th e 

problem-oriente d conditio n (0.42 .  0.51 .  0.5 4 fo r 

th e 40 ,  80 ,  an d 12 0 se c conditions . 

respectively )  i s  compare d wit h th e proportio n o f 

problem s solve d tha t  wer e associate d wit h 

problem-oriente d acquisitio n sentence s i n th e 

mixe d conditio n (0.36 .  0.58 .  an d 0.50.) .  n o 

differenc e i n performanc e i s found . 

Furthermore ,  whe n makin g th e sam e 

compariso n betwee n performanc e i n th e fact -

oriente d condition s (0.37 ,  0.41 .  0.38 ,  fo r  th e 40 , 

80,  an d 12 0 se c conditions ,  respectively )  an d 

th e fact-oriente d material s i n th e mixed -

orientatio n condition s (0.28 ,  0.51 ,  an d 0.45) ,  n o 

difference s ar e found .  I f  th e acquisitio n materia l 

was simpl y store d a s a  lis t  durin g presentation , 

onc e subject s solve d a  fe w problem s an d 

"caugh t  on '  t o th e experimenta l  manipulation , 

facilitatio n fo r  fact-oriente d an d problem-oriente d 

problem s woul d b e expected .  However ,  thi s 

was no t  th e case .  Thi s suggest s tha t  th e 

acquisitio n sentence s ar e encode d an d store d 

differentiall y  an d tha t  on e for m o f  encodin g 

facilitate s late r  acces s o f  tha t  information . 

Furthermore ,  a  catchin g o n explanatio n 

associate d wit h a n increas e o f  problem-solvin g 

tim e woul d b e inappropriat e i f  th e informatio n i s 

indee d encode d separatedly . 
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