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Abstrac t 

A passive spreading activation theory of incubation effects states 
tha t  hints ,  encountere d b y chanc e afte r  a n unsolve d proble m ha s 
been pu t  aside ,  direc t  spreadin g activatio n t o solution s i n mem-
ory .  Result s fro m thre e experiment s rejec t  thi s explanation .  Pre -
teste d hint s tha t  wer e see n second s befor e unsolve d problem s 
wer e reteste d di d no t  ai d resolutio n unles s hint s wer e intention -
all y use d t o hel p proble m solving . 

Introduction 

The term incubation has been used to refer to a stage of cre-
ativ e proble m solvin g i n whic h wor k o n a n initiall y  unsolve d 
proble m i s temporaril y  pu t  asid e (Wallas ,  1926) .  Afte r  a  tim e 
away fro m th e problem ,  th e solutio n m a y com e suddenl y t o 
mind ,  a  phenomeno n referre d t o a s illuminatio n o r  insight .  A 
provocativ e an d popula r  accoun t  o f  thi s phenomenon ,  some -
time s referre d t o a s th e unconsciou s wor k (e.g. .  Smit h & 
Dodds ,  i n press )  o r  cognitiv e unconsciou s (Weisberg ,  1993 ) 
hypothesis ,  state s tha t  incubatio n i s th e resul t  o f  proble m solv -
in g processe s tha t  occu r  withou t  an d beyon d one' s consciou s 
contro l  o r  direction . 

One contemporar y versio n o f  a  theor y o f  incubatio n tha t  coul d 
be characterize d a s a  typ e o f  unconsciou s wor k explanatio n i s 
base d o n th e notio n o f  semanti c activatio n o f  informatio n i n 
memory (e.g. ,  Yani v &  Meyer ,  1987) .  Th e theory ,  dubbe d th e 
memory sensitizatio n hypothesis ,  state s tha t  concept s repre -
sentin g solution s t o unsolve d problem s (o r  ke y informatio n 
neede d fo r  reachin g solutions )  ca n b e activate d b y problems , 
but  tha t  thi s activatio n migh t  a t  time s b e msufFicien t  fo r  bring -
in g th e activate d materia l  int o consciousness .  Th e activatio n 
imparte d t o thes e critica l  concept s occur s b y th e passiv e an d 
automati c proces s o f  spreadin g activation ,  th e sam e proces s 
use d t o explai n semanti c primin g effect s foun d wit h a  lexica l 
decisio n tas k (e.g. ,  Meye r  &  Schvaneveldt ,  1971) .  Thi s m e m-
or y sensitizatio n hypodiesi s ftirther  state s tha t  th e critica l  con -
cept s remai n activate d belo w th e consciou s threshol d leve l 
unti l  ftirther  activate d b y (perhap s chance )  encounter s wit h 
othe r  stimul i  tha t  ar e relate d t o th e ke y concepts .  Suc h en -
counter s shoul d ad d enoug h activatio n t o th e alread y sensi -
tize d concept s t o "rais e th e critica l  trace s abov e threshol d 
(Yani v &  Meyer ,  1987 ,  p  200). "  Presumably ,  exceedin g suc h 
a threshol d shoul d eithe r  pus h th e critica l  concept s int o con -

sciou s awareness ,  o r  m a k e the m mor e accessibl e whe n th e 
subjec t  return s t o th e unsolve d problem . 

A se t  o f  expenment s o n intuitiv e guidin g b y Bowers ,  Regehr , 
Balthazard ,  &  Parke r  (1990 )  use d Remot e Associate s Tes t 
( R A T )  problems ,  whic h consis t  o f  triad s o f  word s (e.g. , 
A P P L E - H O U S E - F A M I L Y ) ,  eac h o f  whic h i s associate d wit h a 
singl e solutio n wor d (e.g. ,  tree) .  Accordin g t o Bower s e t  a l  ' s 
theory ,  activatio n spread s from  eac h wor d o f  a  R A T tria d t o 
th e word' s associates .  Th e solutio n t o th e tna d therefor e get s 
activatio n from  eac h o f  th e thre e proble m words ,  becaus e th e 
activatio n from  eac h stimulu s wor d add s mcrementall y t o th e 
activatio n o f  th e solution ,  eve n i f  tha t  leve l  o f  activatio n doe s 
not  excee d a  threshol d fo r  consciou s awareness .  Bower s e t 
al.' s  theory ,  therefore ,  predict s tha t  activatio n spread s withou t 
awarenes s from  encountere d stimul i  t o solutions ,  a s i n a  pas -
siv e spreadin g activatio n theory . 

Th e spreadin g activatio n theor y (e.g. ,  Yani v &  Meyer ,  1987 ) 
woul d predic t  tha t  encounter s wit h a  fourt h word ,  a  hin t  se -
manticall y relate d t o a  R A T solutio n word ,  shoul d increas e th e 
likelihoo d o f  accessin g tha t  solution .  A  R A T solutio n word , 
fo r  example ,  receive s activatio n no t  onl y from  th e thre e prob -
le m words ,  bu t  additiona l  activatio n from  a  fourt h word .  Thi s 
fourt h wor d i s a n exampl e o f  th e wa y i n whic h a  hin t  t o th e 
solutio n o f  a  problem ,  encountere d b y chanc e durin g a n incu -
batio n period ,  migh t  impar t  extr a activatio n t o th e solution , 
makin g i t  mor e accessible . 

Pasteur' s notio n tha t  "chanc e favor s th e prepare d mind "  im -
plie s tha t  whe n chanc e hint s c o m e along ,  on e mus t  b e read y t o 
us e suc h clue s t o solv e problems ,  a  theor y sometime s k n o w n 
as opportunisti c assimilatio n (e.g. ,  Seifert ,  Meyer ,  Davidson , 
Patalan o &  Yaniv ,  1995) .  Whethe r  chanc e hint s automaticall y 
ai d th e resolutio n o f  unsolve d problem s i s th e issu e unde r  con -
sideratio n i n th e presen t  study .  D o hint s i n th e environment , 
suc h a s a  fourt h wor d associate d wit h th e solutio n t o a  R A T 
triad ,  unconsciousl y prim e solution s t o problems ? 

Ther e i s reaso n t o believ e tha t  hint s i n th e environmen t  migh t 
contribut e unconsciousl y t o th e discover y o f  insightfu l  solu -
tion s t o problems .  Fo r  example ,  Maie r  foun d tha t  whe n a 
seemingl y accidenta l  hin t  wa s given ,  subject s ofte n use d th e 
hin t  t o quickl y solv e th e problem ,  eve n thoug h the y seeme d 
unawar e o f  havin g use d th e hin t  t o reac h a  solution . 

Othe r  research ,  however ,  suggest s tha t  hint s m a y no t  automat -
icall y yiel d solutions ,  bu t  rathe r  tha t  hint s mus t  b e deliberatel y 
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considere d withi n th e contex t  o f  th e proble m Studie s o f  ana -
logica l  transfe r  i n proble m solvin g sho w tha t  hint s t o th e solu -

tion s o f  problem s i n th e for m o f  stor y analogue s rarel y stimu -
lat e spontaneou s transfer ,  althoug h subject s ar e abl e t o us e th e 
analogue s whe n instructe d t o d o s o (e.g. ,  Gic k &  Holyoak , 
1980 ,  1983) .  I t  ma y b e tha t  opportunisti c assimilatio n onl y 
work s i f  hint s ar e intentionall y applie d t o th e problem . 

Thi s lin e o f  reasonin g lead s t o th e hypothesi s tha t  th e wa y tha t 
hint s facilitat e proble m solvin g i s no t  b y providin g passiv e 
spreadin g activatio n tha t  increase s th e accessibilit y  o f  solu -
tion s b  th e presen t  expenment s w e teste d th e efficac y o f  a 
passi\ e spreadin g activatio n mechanis m fo r  explainin g incu -
batio n effect s i n proble m solving ,  h i  Hxperimen t  1  a  se t  o f 
associate s t o R A T solutio n word s wa s teste d t o determin e 
whethe r  th e associate s prime d th e solutio n word s i n a  lexica l 
decisio n task .  Thi s experimen t  wa s necessar y t o determin e 
whethe r  semanti c activatio n sprea d from  th e associate s t o th e 
solutio n words ,  h i  Experiment s 2  an d 3  R A T problem s wer e 
presente d twice ,  th e problem s intermixe d wit h trial s o f  a  lexi -
cal  decisio n task .  Immediatel y pno r  t o th e secon d presenta -
tio n o f  a  R A T problem ,  ther e wa s a  wor d o n th e lexica l  deci -
sio n tas k (t o b e referre d t o a s a  cu e word )  tha t  wa s eithe r  un -
relate d t o th e solution ,  o r  th e semanti c associat e o f  th e solutio n 
word .  Th e passiv e spreadin g activatio n theor y predict s tha t 
mor e initiall y  unsolve d problem s shoul d b e resolve d a t  retes t 
when th e cu e wor d i s semanticall y relate d t o th e solution . 
One conditio n o f  Experimen t  3  als o involve d instructin g par -
ticipant s t o intentionall y us e th e cu e word s a s hint s fo r  subse -
quen t  R A T problem s Relate d cu e word s wer e predicted , 
bot h b y th e passiv e spreadin g activatio n theor y an d th e in -
tentiona l  versio n o f  th e opportunisti c assimilatio n theor y t o 
facilitat e resolutio n o f  initiall y  unsolve d problem s whe n th e 
cue s w  er e intentionall y use d t o ai d proble m solving . 

Experiment 1 

Experiment 1 tested whether passive spreading activation 
from  associate s woul d sprea d t o solutio n words ,  a s measure d 
by a  lexica l  decisio n task . 

Metho d 

Participants .  Th e participant s m al l  thre e reporte d ex -
penment s wer e studen t  volunteer s from  introductor y psychol -
ogy classe s wh o enrolle d fo r  experimenta l  session s b y signin g 
up o n poste d sheet s m th e Departmen t  o f  Psychology .  Partici -
pant s fulfille d par t  o f  a  cours e requiremen t  b y participatin g i n 
expenments .  Ther e wer e 4 6 participant s wh o participate d i n 
th e lexica l  decisio n task . 

Material s Twelv e R A T problem s wer e selecte d tha t  wer e 
judge d t o hav e unambiguou s solutio n words ,  eac h o f  whic h 
form s a  compoun d wor d o r  commo n two-wor d phras e wit h th e 
thre e correspondin g R A T proble m words . 

Ther e wer e 7 2 stunul i  presente d m a  session ,  3 6 o f  whic h 
wer e words ,  an d 3 6 o f  whic h wer e nonword s tha t  resemble d 
Englis h word s (eg, "  pormoil") .  Th e 3 6 word s show n i n eac h 
of  th e tw o counterbalancing s wer e draw n from a  se t  o f  4 2 
words ,  1 2 o f  whic h wer e th e R A T solutio n words ,  1 2 o f  whic h 
wer e associate s relate d t o th e solutio n words ,  an d 1 8 o f  whic h 
wer e word s unrelate d t o solution s an d associates .  Eac h coun -
terbalancin g include d al l  3 6 nonwords ,  al l  1 2 solutio n words , 
al l  1 8 filler  words ,  an d si x o f  th e 1 2 associate s o f  solutio n 
words .  Th e si x associate s use d i n counterbalancin g A  wer e 
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differen t  from  th e si x use d i n counterbalancin g B . 

Procedure .  Participant s sa t  facin g a  compute r  scree n wit h th e 
lef t  inde x fmge r  restin g o n th e "  1 "  ke y an d th e right  inde x fin-
ger  o n th e "0 "  key .  Instruction s t o participants ,  whic h wer e 
shown o n th e compute r  screen ,  indicate d tha t  th e "0 "  ke y wa s 
t o b e presse d whe n a  nonwor d wa s shown ,  an d th e "  1 "  ke y 
was t o b e presse d whe n a  wor d appeared .  Participant s wer e 
urge d t o pres s th e correc t  ke y fo r  eac h ite m a s quickl y a s the y 
coul d giv e a n accurat e respons e Ther e wer e 3-se c give n be -
twee n eac h respons e an d th e onse t  o f  th e nex t  verba l  stimulus . 
Design .  Hal f  o f  th e 1 2 solutio n word s i n eac h o f  th e tw o c -
ounterbalancing s wer e immediatel y precede d b y relate d asso -
ciate s (th e prime d items) ,  an d hal f  wer e precede d b y unrelate d 
word s (th e nonpnme d items) .  Th e si x item s tha t  wer e prime d 
i n counterbalancin g A  wer e nonprime d item s i n counterbal -
ancin g B ,  an d vic e versa .  Thus ,  primin g (prime d vs .  non -
primed )  wa s manipulate d within-subjects ,  an d counterbalanc -
in g ( A vs .  B )  wa s manipulate d between-subjects . 

Result s an d Discussio n 

A significanc e leve l  o f  g  <  .0 5 wa s use d i n al l  test s i n al l  thre e 
of  th e experiment s reporte d i n th e presen t  study ,  unles s other -
wis e indicated . 

A one-wa y A N O V A compare d th e reactio n time s fo r  prime d 
vs .  nonprime d response s t o solutio n words ,  a  within-subject s 
comparison .  Response s exceedin g 100 0 mse c wer e omitte d 
fro m th e analysis .  A  tota l  o f  4 0 o f  th e origina l  55 2 responses , 
21 i n th e relate d prim e conditio n an d 1 9 i n th e unrelate d 
prim e condition ,  wer e thereb y omitted .  Th e 4 0 omitte d re -
sponse s cam e from  3 1 differen t  participant s 

Primin g wa s significan t  [£(1,45 )  =  32.37 ,  M S e =  1325.30] ; 
response s t o solutio n word s wer e faste r  whe n th e word s ha d 
been precede d b y relate d word s (mea n =  58 3 msec )  rathe r 
tha n unrelate d word s (mea n =  62 6 msec) .  Th e primin g effect s 
fo r  al l  bu t  tw o o f  th e item s exceede d 30-msec . 

The selecte d associate s prime d th e semanticall y relate d R A T 
solutio n words .  Thi s resul t  clearl y satisfie s th e standar d crite -
rion ,  showin g tha t  activatio n reliabl y spread s from  th e associ -
ate s t o th e R A T solution s (e.g. ,  Meye r  &  Schvaneveldt ,  1971) . 
I t  i s als o noteworth y tha t  primin g di d no t  depen d o n an y inten -
tiona l  relatio n o f  prime s t o R A T solutio n words ,  participant s 
wer e no t  inshucte d o r  encourage d t o relat e tes t  stimul i  i n an y 
way.  Therefore ,  i t  ca n b e conclude d tha t  activatio n appear s t o 
hav e passivel y sprea d from  associate s t o R A T solutio n word s 
i n Experimen t  1 . 

Experiment 2 

Given that associates primed processing of RAT solution w-
ords ,  i s i t  th e cas e tha t  suc h associate s als o facilitat e th e reso -
lutio n o f  initiall y  unsolve d R A T problems ? I n Experimen t  2 
participant s wer e give n tw o opportunitie s t o solv e eac h o f  1 2 
R AT problems .  Participant s saw ,  immediatel y prio r  t o th e 
secon d presentatio n o f  eac h R A T problem ,  a  prim e wor d tha t 
was eithe r  unrelate d o r  relate d t o th e solutio n t o th e sub -
sequen t  R A T problem .  Fo r  example ,  pno r  t o th e secon d pre -
sentatio n o f  th e R A T proble m A P P L E H O U SE -  FAMIL Y 
(solution :  tree )  appeare d eithe r  th e relate d prim e {leaves )  o r 
an unrelate d prim e {ironic) .  Th e passiv e spreadin g activatio n 
hypothesi s predicte d tha t  th e probabilit y  tha t  a n initiall y  un -
solve d proble m woul d b e resolve d o n a  secon d attemp t  woul d 
be greate r  i f  th e retes t  o f  a  proble m wer e precede d b y a  wor d 



tha t  wa s semanticall y relate d t o th e solutio n word . 

Metho d 

Participants .  Ther e wer e 5 5 participant s i n Experimen t  2 
Expenmenta l  session s wer e hel d i n group s rangin g i n si/ e 
from  5  t o 1 2 participant s a t  a  time . 

Materials .  Twelv e R A T problem s wit h corresponding  cu e 
word s wer e used .  Ther e wer e als o 9 0 fille r  items ,  hal f  o f 
whic h wer e Englis h word s tha t  wer e no t  obviousl y relate d t o 
any o f  th e R A T proble m solution s (eg ,  ironic) ,  an d hal f  o f 
whic h wer e nonword s tha t  resemble d word s (e.g. ,  pormoit) . 
The stimulu s sequenc e presente d 2 4 block s o f  items ,  wit h 
eac h bloc k consistin g o f  fou r  lexica l  decisio n items ,  followe d 
by a  singl e R A T problem .  Thus ,  th e procedur e consiste d o f 
120 trials ,  includin g 9 6 lexica l  decisio n trials ,  an d 2 4 R A T 
problem s (eac h o f  th e 1 2 problem s wa s repeated) .  Th e 1 2 
R AT problem s presente d i n th e fu"s t  1 2 block s wer e repeate d 
i n th e sam e orde r  i n th e nex t  1 2 block s o f  trials .  A  nonwor d 
(i n th e lexica l  decisio n task )  immediatel y precede d th e firs t 
presentatio n o f  eac h R A T problem .  A  singl e wor d (i n th e lex -
ica l  decisio n task) ,  t o b e referre d t o a s a  cu e word ,  appeare d i n 
th e stimulu s sequenc e immediatel y befor e th e secon d pre -
sentatio n o f  eac h R A T problem .  Fo r  si x o f  th e reteste d R A T 
problems ,  th e immediatel y precedin g cu e wor d wa s th e se -
manticall y relate d wor d use d a s a  prim e i n Experimen t  1 , 
wherea s th e othe r  si x reteste d problem s wer e precede d b y un -
relate d words ,  als o draw n from  th e lexica l  decisio n material s 
i n Experimen t  1 .  Si x o f  th e 1 2 relate d cu e word s wer e use d t o 
cue secon d presentation s o f  correspondin g R A T problem s i n 
counterbalancin g A ,  an d th e othe r  si x wer e use d i n coun -
terbalancin g B . 

Procedure .  Th e instruction s informe d participant s tha t  the y 
woul d alternat e betwee n tw o differen t  tasks :  a  lexica l  decisio n 
task ,  an d a  Remot e Associate s Test .  Fo r  eac h tria l  o f  th e lexi -
cal  decisio n tas k a  lette r  strm g appeare d o n a  televisio n scree n 
fo r  2-sec .  Participant s the n ha d 3-se c t o circl e eithe r  >' « (i f 
th e lette r  strin g forme d a n Englis h word )  o r  n o (t o indicat e th e 
strin g wa s no t  a  word )  i n th e appropriat e space s o n thei r  re -
spons e forms .  Fo r  eac h R A T proble m participant s wer e give n 
10-se c t o writ e th e solution . 

Design .  Cuin g (relate d vs .  unrelate d cue )  wa s a  within-sub -
ject s factor ,  an d counterbalancin g ( A vs .  B )  wa s manipulate d 
between-subjects .  Eac h participant' s resolutio n scor e wa s cal -
culate d a s th e numbe r  o f  initiall y  unsolve d problem s tha t  wer e 
solve d a t  retes t  divide d b y th e numbe r  o f  initiall y  unsolve d 
problems .  Resolutio n score s wer e compute d separatel y fo r 
reteste d problem s corresponding  t o relate d cue s vs .  reteste d 
problem s correspondin g t o unrelate d cues . 

Result s an d Discussio n 

The R A T problem s wer e solve d o n thei r  fu-s t  presentatio n 
3 3 % o f  th e time ,  leavin g approximatel y two-third s o f  th e 
problem s initiall y  unsolved .  Th e resolutio n rat e wa s th e pro -
portio n o f  initiall y  unsolve d problem s tha t  wer e successfull y 
solve d a t  retest .  A  one-wa y within-subject s A N O V A wa s 
compute d t o analyz e th e effec t  o f  cuing ,  usin g th e proportio n 
of  resolve d R A T problem s a s a  dependen t  measure .  C u m g ,  a 
repeate d factor ,  wa s eithe r  relate d o r  unrelated .  Ther e wa s n o 
mai n effec t  o f  cuin g [F(l,53 )  =  .27 ,  M S e =  .010] .  Th e mea n 
resolutio n rate s fo r  relate d vs .  unrelate d cuin g condition s ar e 

show n i n Tabl e 1 . 

Tabl e 1 :  Resolutio n Rate s an d Cuin g i n Expt. s 2  an d 3 . 

Relate d C u e Unrelate d C u e 

Experimen t  1  1 3 

Experimen t  2 

Not  histructe d .1 0 

histructe d t o Us e Hint s .1 6 

.1 2 

.1 3 

.1 2 

Th e result s sho w tha t  cuin g reteste d R A T problem s wit h sem -
anticall y relate d word s di d no t  facilitat e resolutio n o f  th e ini -
tiall y  unsolve d R A T problems .  Th e sam e cu e words ,  pro -
cesse d th e sam e wa y (i.e. ,  judgin g whethe r  th e lette r  strin g 
w as a  wor d o r  not) ,  successfiall y  prime d solutio n word s i n a 
lexica l  decisio n tas k i n Experimen t  1 ,  indicatin g tha t  th e re -
late d cue s provide d passiv e spreadin g activatio n t o solutio n 
words .  Th e failur e o f  th e sam e word s t o cu e R A T solution s i n 
Experimen t  2  i s evidenc e tha t  passiv e spreadin g activatio n 
fro m semanticall y relate d word s doe s no t  facilitat e resolutio n 
of  initiall y  unsolve d problems ,  an d canno t  explai n incubatio n 
effect s i n proble m solving . 

Experiment 3 

There were two purposes for conducting Experiment 3. One 
purpos e wa s t o replicat e th e non-eflfec t  o f  cuin g o n th e resolu -
tio n o f  initiall y  unsolve d R A T problems ,  usin g a  large r  num -
ber  o f  participant s i n orde r  t o enhanc e th e powe r  fo r  detectin g 
effects .  Th e secon d purpos e wa s t o deteimin e whethe r  th e cu e 
word s coul d b e intentionall y use d a s hint s t o facilitat e resolu -
tion .  Eve n i f  th e result s d o no t  suppor t  a  passiv e spreadin g 
activatio n theor y o f  incubatio n effects ,  i t  ma y nonetheles s b e 
possibl e tha t  hint s encountere d i n th e envu-onmen t  ca n b e in -
tentionall y use d t o facilitat e resolutio n o f  initiall y  unsolve d 
problems .  Furthermore ,  a n instructio n t o intentionall y us e 
relate d cu e word s migh t  facilitat e resolutio n becaus e partici -
pant s migh t  b e mor e likel y t o conside r  th e hint s an d cue s a s 
par t  o f  th e sam e task .  I n contrast ,  uninstructe d participant s 
shoul d b e mor e likel y t o se e th e tw o task s a s unrelated ,  there -
by failin g t o us e th e cue s a s hint s t o facilitat e resolution . 

M e t h o d 

Participants .  Ther e wer e 15 2 participant s i n Experimen t  3 ; 
7 9 participant s wer e i n th e nonintentiona l  instructio n condi -
tion ,  an d 7 3 wer e i n th e intentiona l  mstructio n condition . 

Materials .  Th e sam e material s describe d fo r  Experimen t  2 
wer e use d i n Experimen t  3 . 

Procedure .  Th e procedur e i n Experimen t  3  wa s th e sam e a s 
tha t  use d i n Experimen t  2 ,  wit h on e exception ,  h i  th e inten -
tiona l  instructio n conditio n participant s wer e tol d tha t  some -
time s th e word s immediatel y precedin g R A T problem s coul d 
provid e hint s t o th e subsequen t  proble m solutions .  Th e inten -
tiona l  instruction s stated ,  "Som e o f  th e Remot e Associate s 
Tes t  problem s wil l  b e precede d b y hints .  TTia t  is ,  fo r  some , 
but  no t  al l  problems ,  ttie  wor d tha t  appear s jus t  befor e th e 
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proble m o n th e wor d decisio n tas k wil l  b e closel y relate d t o 
th e solutio n t o th e problem .  Pa y attentio n t o thos e words ,  an d 
tr y t o us e th e hint s t o hel p yo u solv e th e problems. "  Thi s in -
structio n wa s omitte d i n tli e nonintentiona l  instructio n condi -
tion .  A s i n Experimen t  2 ,  hal f  o f  th e reteste d problem s wer e 
immediatel y precede d b y cu e words ,  an d hal f  wer e precede d 
by unrelate d words . 

Design .  Cumg,  a  within-subject s variable ,  wa s relate d o r  un -
relate d cues .  Counterbalancin g ( A vs .  B )  an d instructio n (in -
tentiona l  vs .  nonintentional )  wer e between-subject s variables . 

Result s an d Discussio n 

The solutio n rat e fo r  initia l  attempt s a t  R A T problem s wa s 
3 6 % A  2  (cuing )  X  2  (instruction )  A N O VA wa s computed , 
usin g resolutio n rat e a s th e dependen t  measur e Cuing ,  a 
within-subject s factor ,  wa s eithe r  relate d o r  unrelate d cues . 
Instruction ,  a  between-subject s factor ,  wa s eithe r  intentiona l 
or  nonintentiona l  instructions .  Ther e wer e n o significan t  mai n 
effect s o f  instructio n [F .  (1,150 )  =  1.02 ,  MS e =  .036 ]  o r  o f 
cuin g [F(l,150 )  =  .04 ,  M S e =  .010] .  Ther e wa s a  significan t 
cuin g X  instructio n interactio n [F(l,150 )  =  7.51 ,  MSe = 
.010] ;  relate d cues ,  relativ e t o unrelate d cues ,  improve d reso -
lutio n m th e intentiona l  instructio n condition ,  bu t  impede d res -
olutio n i n th e nonintentiona l  conditio n (Tabl e 1) .  Simpl e mai n 
effect s analyse s indicat e tha t  cuin g wit h relate d item s margin -
all y reduce d resolutio n rate s i n th e nonintentiona l  instructio n 
conditio n [£(1,79 )  =  3.72 ,  g  =  .057 ,  MS e =  .010] ,  bu t  im -
prove d resolutio n m th e intentiona l  instructio n conditio n [F -
(1,73 )  =  3.76 ,  MS e =  .010] . 

The result s  o f  Experimen t  3  sho w tha t  whe n participant s wer e 
not  instructe d t o intentionall y us e th e cu e word s a s hints ,  th e 
presenc e o f  semanticall y relate d cue s befor e th e retes t  di d no t 
ai d resolutio n o f  initiall y  unsolve d R A T problems .  I n contras t 
t o thes e results ,  th e intentiona l  us e o f  semanticall y relate d cu e 
word s facilitate d resolutio n o f  initiall y  unsolve d R A T prob -
lems .  Cu e word s wer e no t  detrimenta l  t o retrieva l  o f  solutio n 
words .  Unles s cue s wer e intentionall y applie d t o th e prob -
lems ,  however ,  the y di d no t  facilitat e resolutio n throug h som e 
passiv e process ,  suc h a s spreadin g activation . 

General Discussion 

Experiment 1 showed that cue words primed solution words 
on a  lexica l  decisio n task ,  indicatin g tha t  cu e word s impar t 
spreadin g semanti c activatio n t o solutio n words . 

Cue word s tha t  wer e incidentall y encountere d a  fe w second s 
befor e reteste d R A T problem s di d no t  facilitat e resolutio n o f 
initiall y  unsolve d R A T problems ,  contrar y t o th e predictio n 
made b y a  passiv e spreadin g activatio n theor y o f  incubatio n 
effects .  Thi s failur e o f  cu e word s t o facilitat e resolutio n oc -
curre d i n bot h Experiment s 2  an d 3 .  Th e lac k o f  a  cuin g effec t 
i n Experiment s 2  an d 3 ,  an d th e tren d toward s a  reverse d ef -
fec t  i n Experimen t  3 ,  show s tha t  passiv e spreadin g activatio n 
arisin g fi^om  incidentall y encountere d stimul i  doe s no t  accoun t 
fo r  incubatio n effect s i n proble m solving . 

Cue word s helpe d participant s retriev e R A T solution s onl y 
when participant s wer e explicitl y  instructe d t o us e cu e word s 
as hint s fo r  th e R A T problem s (Experimen t  3) .  Th e facil -
itativ e effec t  o f  intentionall y usin g cu e word s a s hint s fo r  th e 

R AT problem s show s tha t  th e cu e words ,  i n an d o f  them -
selves ,  di d no t  imped e retrieva l  o f  correc t  solutions .  Thi s re -
sul t  i s  consisten t  wit h findings  tha t  analogue s d o no t  spontane -
ousl y transfe r  t o newl y encountere d problems ,  bu t  rathe r  tha t 
attentio n mus t  b e directe d t o relat e th e bas e analogu e t o th e 
targe t  (e.g. ,  Gic k &  Holyoak ,  1980 ;  1983) .  Th e genera l  pat -
ter n tha t  emerge s from  thes e studie s i s tha t  a n activ e us e o f 
incidentall y encountere d informatio n i s necessar y i f  on e i s t o 
tak e advantag e o f  hint s tha t  migh t  facilitat e resolutio n o f  un -
solve d problems . 

Althoug h th e result s o f  th e presen t  experiment s ar e inconsis -
ten t  wit h a  passiv e spreadin g activatio n theor y o f  incubation , 
the y d o no t  necessaril y  contradic t  th e assertio n o f  Yani v & 
Meyer' s (1987 )  memor y sensitizatio n hypothesi s tha t  activa -
tio n from  a n initia l  attemp t  a t  a  proble m accrue s an d persist s 
at  node s representin g informatio n tha t  may b e critica l  fo r  solv -
in g problems .  Suc h activatio n an d persistenc e o f  activatio n 
was no t  teste d i n th e presen t  experiments .  Th e result s d o indi -
cate ,  however ,  tha t  i f  memor y sensitizatio n i s importan t  fo r 
incubation ,  the n i t  i s  no t  becaus e chanc e encounter s wit h rele -
vant  stimul i  passivel y besto w th e extr a activatio n neede d t o 
brin g solution s o r  ke y informatio n abov e th e threshol d o f  con -
sciou s awareness .  What  i s rejecte d i s  th e notio n tha t  semanti c 
activatio n tha t  passivel y spread s from  incidenta l  encounter s 
wit h stimul i  ca n explai n incubatio n effects . 
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