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AN INVESTIGATION OF THE NEGATIVE EFFECTS OF SEMANTIC PRIMING 

ON THE RECALL OF SEMANTIC INFORMATION

I n t r o d u c t i o n

The p r e s e n t  r e s e a r c h  was performed t o  p rov ide  ev idence  t h a t  semantic pr iming  

can i n h i b i t  semantic  r e t r i e v a l  in  t a s k s  which invo lve  g e n e ra t i o n  r a t h e r  than  

v e r i f i c a t i o n  or i d e n t i f i c a t i o n .  In  a d d i t i o n ,  t h i s  r e s e a r c h  was designed t o  t e s t  

t h e  h y p o th e s i s  t h a t  any n e g a t iv e  e f f e c t  of  semant ic  pr iming i s  caused by 

r esponse  compet i t io n  r a t h e r  t h an  t h e  a c t i o n  of  a s p e c i f i c  i n h i b i t o r y  mechanism.

Priming i s  an experimenta l  p rocedure  in  which t h e  p r o c e s s i n g  o f  a c r i t i c a l  o r  

‘" t a r g e t "  s t im u lus  i s  a f f e c t e d  by the  p rocess ing  o f  a p r e v io u s ly  p r e s e n t e d  

"pr iming" s t i m u lu s .  In r e c e n t  y e a r s ,  i n v e s t i g a t o r s  have f r e q u e n t l y  used pr iming  

p rocedures  to  s tudy the  p r o c e s s e s  and s t r u c t u r e  of  semant ic  memory, e s p e c i a l l y  

i n  s tu d y i n g  t h e  concept  o f  " sp read ing  a c t i v a t i o n " .

Q u i l l i a n  (1962, 1967), C o l l i n s  and Lof tu s  (1975),  and Posner  and Synder (1975) 

have proposed "sp read in g  a c t i v a t i o n "  models of  semant ic  memory in  which memory 

i s  r e p r e s e n t e d  by a network of  nodes which correspond t o  in d iv id u a l  c o n c e p t s .
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i n t e r c o n n e c t e d  by r e l a t i o n a l  pathways or  l i n k a g e s .  The meaning of  a p a r t i c u l a r  

c oncep t  i s  de f ined  by the  r e l a t i o n a l  l in k a g e s  which emanate from a concept  node 

i n  memory and po in t  t o  o t h e r  nodes which a r e  r e l a t e d  o r  a s s o c i a t e d  t o  t h e  node 

o f  i n t e r e s t .  Therefore  any node i s  a lways de f in e d  in  t e rm s  o f  r e l a t i o n s h i p s  t o  

o t h e r  c o n c e p t s  s to r e d  in  t h e  memory network.  The t h e o r e t i c a l  d i s t a n c e  between 

nodes i n  t h e  network i s  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e i r  semant ic  s i m i l a r i t y .  

Thus, t h e  d i s t a n c e  between t h e  nodes r e p r e s e n t i n g  t h e  c o n c e p t s  of  " l i o n "  and 

" t i g e r "  should  be l e s s  t h a n  between " l i o n "  and " a l l i g a t o r " .

R e t r i e v a l  in  a semantic  n e t  o c c u r s  a s  a r e s u l t  o f  " a c t i v a t i o n "  of  i n d i v i d u a l  

nodes.  I f  a node i s  no t  be in g  p rocessed  in  memory, i t  i s  assumed t o  be i n  a 

r e s t i n g  o r  o therwise  " i n a c t i v e "  s t a t e .  A node in  t h e  r e s t i n g  s t a t e  can be made 

a c t i v e  as  a r e s u l t  of e i t h e r  d i r e c t  sensory i n p u t  o r  the  p r o c e s s in g  of  

s e m a n t i c a l l y  r e l a t e d  m a t e r i a l s .  D i r e c t  s t i m u l a t i o n  i s  assumed t o  a c t i v a t e  the  

nodes i n  memory. This a c t i v a t i o n  i s  then  assumed t o  sp read  outward a long  a l l  

the  l i n k a g e s  emanating from t h a t  node,  e v e n t u a l l y  a c t i v a t i n g  t h e  nodes a t  the  

end of  t h e  l i n k a g e s .  S ince  t h i s  s p re a d ing  a c t i v a t i o n  i s  assumed t o  d e c re a s e  in  

s t r e n g t h  as  a f u n c t i o n  of  t h e  d i s t a n c e  i t  t r a v e l s ,  i t  f o l l o w s  t h a t  nodes which 

a r e  s e m a n t i c a l l y  s i m i l a r  and t h e r e f o r e  c l o s e r  t o  t h e  o r i g i n a l  s i t e  of  

a c t i v a t i o n  w i l l  be a c t i v a t e d  t o  a g r e a t e r  e x t e n t  t h a t  those  which a r e  

s e m a n t i c a l l y  d i s s i m i l a r .  For  example,  p r e s e n t a t i o n  o f  t h e  word " l i o n "  should 

cause t h e  node c o r re spond ing  t o  " t i g e r "  t o  become more a c t i v e  than t h e  node 

c o r r e s p o n d in g  to  " a l l i g a t o r "  s i n c e  " t i g e r "  i s  more s e m a n t i c a l l y  s i m i l a r  t o  

" l i o n "  t h a n  i s  " a l l i g a t o r " .  F i n a l l y ,  i t  i s  assumed t h a t  r e t r i e v a l  p r o b a b i l i t y  

i n c r e a s e s  as a fun c t io n  o f  t h e  a c t i v i t y  l e v e l  a s s o c i a t e d  with a p a r t i c u l a r  node 

a t  a g iv e n  p o in t  in t im e .  Thus in  t h e  example,  " t i g e r "  shou ld  be more a v a i l a b l e



f o r  r e t r i e v a l  than " a l l i g a t o r "  f o l l o w in g  tne  p r e s e n t a t i o n  of  " l i o n " .

Priming has o f ten  been used t o  s tudy  th e  concep t  o f  s p r e a d i n g  a c t i v a t i o n  s in c e  

t h e  semant ic  r e l a t i o n s h i p  which e x i s t s  between t h e  p r im in g  and t a r g e t  s t i m u l i  

can be s y s t e m a t i c a l l y  v a r i e d .  I f  sp read ing  a c t i v a t i o n  does occur  in  semant ic  

memory, i t  i s  p r e d i c t e d  t h a t  pr iming  a t a r g e t  wi th a s e m a n t i c a l l y  s i m i l a r  i tem 

shou ld  i n c r e a s e  the  a c t i v i t y  l e v e l  o f  the  t a r g e t  node .  Th is  inc reased  a c t i v i t y  

o f  t h e  t a r g e t ,  r e l a t i v e  t o  an u n r e l a t e d  prime o r  no-prime c o n t r o l  c o n d i t i o n  

s ho u ld  f a c i l i t a t e  r e t r i e v a l  o f  t h e  t a r g e t  a s  measured by t a s k  l a t e n c y  or  

r e t r i e v a l  p r o b a b i l i t y .

One major  source o f  e v ide nc e  which s u ppo r t s  t h e  n o t i o n  o f  semantic pr iming i s  

t h e  f a c i l a t o r y  e f f e c t  o f  semant ic  pr iming upon l e x i c a l  d e c i s i o n  perfo rmance.  A 

l e x i c a l  dec i s io n  t a s k  i n v o lv e s  de c id ing  i f  a p r e s e n t e d  s t r i n g  of  l e t t e r s  i s  a 

word. Meyer and Schvaneveld t  (1971) p r e s e n te d  t h e i r  s u b j e c t s  p a i r s  of  words, 

p a i r s  of  nonwords, and p a i r s  c o n s i s t i n g  of  a word and a nonword. Within t h e  

word p a i r s ,  the  l a t e n c y  t o  de c ide  t h a t  both s t i m u l i  were words was reduced i f  

t h e  words were a s s o c i a t e s  o f  each o t h e r .  T h e i r  r e s u l t s  imply t h a t  t h e  

p r o c e s s i n g  of one word a f f e c t s  a n o th e r  word only i f  t h e  two are  s e m a n t i c a l l y  

r e l a t e d  by a s s o c i a t i o n ,  which i s  c o n s i s t e n t  w i t h  a sp read ing  a c t i v a t i o n  

i n t e r p r e t a t i o n  of  semantic  r e t r i e v a l .  S i m i l a r l y ,  Neely (1976) found 

f a c i l i t a t i o n  of l e x i c a l  d e c i s i o n  performance u s i n g  a t r u e  pr iming paradigm. 

T a rg e t  s t i m u l i  were e i t h e r  words or  nonwords, and t h e  pr iming s t i m u l i  were 

words which were e i t h e r  r e l a t e d  o r  u n r e l a t e d  t o  t h e  t a r g e t  s t i m u l i .  There was 

a l s o  a n e u t r a l  pr iming c o n d i t i o n  which involved t h e  p r e s e n t a t i o n  of  a s t r i n g  of  

"x"s"  i n s t e a d  of a pr iming  word. The l a t e n cy  t o  d e c id e  i f  t h e  t a r g e t  i tem was a 

word was reduced i f  t h e  pr im ing s t im u lu s  was r e l a t e d  t o  t h e  t a r g e t  as  compared
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t o  t h e  n e u t r a l  pr iming c o n d i t i o n .  F i s c h l e r  (1977) demons tra ted  a  f a c i l i t a t i o n  

o f  l e x i c a l  d e c i s i o n  performance u s in g  p a i r s  o f  words which were s e m a n t i c a l l y  

r e l a t e d  y e t  not  a s s o c i a t e d .  F i n a l l y ,  Swinney, Oni fe r ,  P r a t h e r ,  and Hirshkowitz  

(1979) o b t a in e d  the  same f a c i l i t a t i o n  o f  l e x i c a l  d e c i s i o n  perfo rmance  when the  

p r im ing  and t a r g e t  s t i m u l i  were p r e s e n t e d  in  d i f f e r e n t  m o d a l i t i e s .  These 

r e s u l t s  sugges t  the  a c t i v a t i o n  o r  p ro ce s s in g  of  one concep t  a c t i v a t e s  both 

a s s o c i a t i v e  and s e m a n t i c a l l y  r e l a t e d  i tems  in  memory, which in  t u r n  become more 

e a s i l y  p r oce s se d  when they  a r e  s u b s e q u e n t ly  p resen ted  f o r  p r o c e s s i n g .  Thus, the  

r e s u l t s  of  t h e  l e x i c a l  d e c i s i o n  l i t e r a t u r e  a r e  c o n s i s t e n t  wi th  t h e  p r e d i c t i o n s  

o f  the  sp re a d ing  a c t i v a t i o n  models o f  memory.

S i m i l a r  e f f e c t s  of  semantic  pr iming  have a l s o  been r e p o r t e d  by Jacobson (1973) 

and Warren (1977) in experiments  in v o lv in g  word naming. These i n v e s t i g a t o r s  

demons t ra ted  t h a t  word naming l a t e n c y  was reduced by pr iming  t h e  to-be-named 

t a r g e t  word with an a s s o c i a t i v e  pr ime a s  compared t o  n o n a s s o c i a t i v e  p r im es .  In 

a d d i t i o n ,  Spe rber ,  HcCauly, Ragain,  and Uei l  (1979) have dem ons t ra ted  t h e  same

f a c i l i t a t i o n  of naming l a t e n c y  u s ing  p i c t u r e  s t i m u l i .  These r e s u l t s  a r e  a lso

c o n s i s t e n t  with the  sp read ing  a c t i v a t i o n  model o f  memory s i n c e  t h e  r e d u c t i o n  in 

naming l a t e n c y  occured only when a s s o c i a t e s  preceded th e  p r e s e n t a t i o n  o f  the  

t a r g e t  word. Presumably th e  a c t i v a t i o n  o f  t h e  pr iming s t i m u lu s  sp re a d  t o  nearby 

memory l o c a t i o n s ,  thereby  i n c r e a s i n g  t h e  a v a i l a b i l i t y  f o r  r e t r i e v a l  of

a s s o c i a t e  b u t  no t  n o n a s so c i a te  i t em s .

L c f tu s  (1973) and Lof tus  and Lo f tu s  (1974) measured t h e  l a t e n c y  t o  r e t r i e v e  an 

i n s t a n c e  of  a p a r t i c u l a r  c a te g o ry  in  r esponse  t o  a ca te go ry  name, fo l low ed  by 

t h e  f i r s t  l e t t e r  of the t o - b e - r e c a l l e d  i n s t a n c e .  For example,  a s u b j e c t  may



have been p r e s e n te d  the compound s t i m u l u s ,  "Bird-R",  t o  which " rob in"  would be 

a c o r r e c t  re sponse .  The r e s u l t s  showed t h a t  r e t r i e v a l  l a t e n c y  was f a s t e r  when 

t h e  p rec e d ing  t r i a l  had involved  r e t r i e v a l  from t h e  same c a t e g o ry  as  compared 

t o  when r e t r i e v a l  had occurred  from ano the r  c a t e g o r y .  Thus, t h e  r e t r i e v a l  of 

one c a t e g o ry  i n s t a n c e  primed the  r e t r i e v a l  o f  a n o th e r  i n s t a n c e  from th e  same 

c a t e g o r y .  In a d d i t i o n ,  t h e  amount o f  f a c i l i t a t i o n  d e r i v e d  from a p rev ious  

r e t r i e v a l  was i n v e r s e l y  p r o p o r t i o n a l  t o  the  number o f  i n t e r v e n i n g  t r i a l s  

between r e t r i e v a l s  from t h e  same c a te g o ry .  Thi s  r e s e a r c h  s u g g e s t s  t h a t  the  

p r e s e n t a t i o n  of a category name t e n d s  t o  a c t i v a t e  a l l  o f  i t s  i n s t a n c e s  and t h i s  

a c t i v a t i o n  makes these i n s t a n c e s  more a v a i l a b l e  f o r  r e t r i e v a l  f o r  a t  l e a s t  a 

few t r i a l s .  In  a s i m i l a r  expe r im en t ,  A s h c ra f t  (1*976) found t h a t  the  l a t e n c y  

needed t o  v e r i f y  p roper ty  s t a t e m e n t s  was reduced when t h e  p rev io u s  t r i a l  had 

invo lved th e  v e r i f i c a t i o n  of  a s e m a n t i c a l l y  s i m i l a r  s t a t e m e n t  a s  opposed t o  a 

s e m a n t i c a l l y  d i s s i m i l a r  s t a t e m e n t .  This  pr iming e f f e c t  was found even though 

the  c o n c e p t s  p r e s e n t e d  in  t h e  pr iming  t r i a l  were no t  r e p e a t e d  in  the  t a r g e t  

t r i a l .  Thi s  demonstrated t h a t  t h e  e f f e c t s  of  semant ic  pr iming a r e  independent  

o f  r e p e t i t i o n  e f f e c t s  and t h a t  t h e  a c t i v a t i o n  of  one i n s t a n c e  of  a ca tegory  

w i l l  a l s o  a c t i v a t e  o th e r  i n s t a n c e s  from t h e  same c a t e g o r y .

In a l l  of the  r e s e a rc h  d i scussed  t o  t h i s  p o i n t ,  semant ic  pr iming has been shown 

t o  have a f a c i l a t o r y  e f f e c t  on r e t r i e v a l  l a t e n c y ,  t h u s  suppo r t ing  the  

p r e d i c t i o n s  o f  the  sp read ing  a c t i v a t i o n  models o f  semant ic  memory. One 

commonali ty of  t h i s  r e s e a rc h  i s  t h a t  a t  l e a s t  p a r t  o f  t h e  o r th o g ra p h ic  f e a t u r e s  

o f  the  t a r g e t  word a re  p r e s e n t  when t h e  t a r g e t  in fo rm a t io n  i s  r e t r i e v e d  from 

memory. In c o n t r a s t ,  o t h e r  r e s e a r c h  invo lv ing  r e c a l l  from semantic  memory, 

where the  t a r g e t  i tems i s  n o t  a c t u a l l y  p r e s e n te d  a t  t h e  t ime o f  r e t r i e v a l  have



shown semantic  pr iming to have am iTiViibitory e f f e c t  on r e t r i e v a l .

For example,  Brown (1968) and Karchmer and Uinograd (1971) r e q u i r e d  t h e i r  

s u b j e c t s  to  r e c a l l  as  many o f  the  names o f  t h e  50 United S t a t e s  a s  p o s s ib l e  in  

a  f ix ed  amount o f  t im e .  P r i o r  t o  r e c a l l ,  h a l f  o f  the  s u b j e c t s  were t o l d  to  

s tudy a l i s t  composed of 25 S t a t e  names.  In  both experiments ,  t h e  p r o b a b i l i t y  

of  r e c a l l i n g  t h e  S t a t e s  inc luded  on t h i s  "pr iming"  l i s t  was g r e a t e r  when th e  

l i s t  had been s tu d i e d  p r i o r  t o  r e c a l l  a s  compared to  t h e  c o n t r o l  s u b j e c t s  who 

engaged in  l i g h t  r e a d in g  p r i o r  to  t h e  r e c a l l  t e s t .  However, t h e  p r o b a b i l i t y  of 

r e c a l l  of the  n o n l i s t e d  S t a t e s  was g r e a t e r ,  in the c o n t r o l  c o n d i t i o n .  These 

r e s u l t s  suggest  t h a t  pr iming with i n s t a n c e s  o f  a  ca tegory  can a c t u a l l y  i n h i b i t  

the r e t r i e v a l  of  o th e r  i n s t a n c e s  from t h e  same ca tegory .

Brown and Hal l  (1979) a lso  found ev id ence  t h a t  semantic pr iming  can have an 

i n h i b i t i n g  e f f e c t  on r e c a l l  in  a f r e e  a s s o c i a t i o n  t a s k .  S u b j e c t s  f r e e  

a s s o c i a t e d  four  t im es  in re sponse  t o  20 words and then r e t u r n e d  in  two days and 

were aga in asked to  f r e e  a s s o c i a t e  t o  t h e  the  same words.  However, in the  

second s e s s i o n ,  e i t h e r  z e ro ,  one, two,  o r  t h r e e  of  a s u b j e c t s ' '  prev ious  

responses  were l i s t e d  along wi th  t h e  o r i g i n a l  s t imulus word. The p r e s e n t a t i o n  

of  re sponse  "cues"  was in e f f e c t  a form o f  semantic  pr iming s i n c e  t h e  cues and 

any p o t e n t i a l  f r e e  a s s o c i a t e s  g iven d u r ing  the  second s e s s i o n  should be 

s e m a n t i c a l l y  r e l a t e d  v i a  t h e  s t i m u lu s  words.  Cueing was shown t o  lower t h e  

p r o b a b i l i t y  of g e n e ra t i n g  th e  same f r e e  a s s o c i a t e s  t h a t  had been genera ted  

during t h e  f i r s t  s e s s i o n  a s  compared to  t h e  non-cued c o n d i t i o n .

Brown (1979) performed a s e r i e s  of  expe r im en t s  which i n v e s t i g a t e d  t h e  e f f e c t s  

of  semantic pr im ing  on r e c a l l  us ing  a  t a s k  which r eq u i r ed  s u b j e c t s  t o  genera te



cl word in  r esponse  to  i t s  d e f i n i t i o n .  Preceding t h e  p r e s e n t a t i o n  of the  

d e f i n i t i o n ,  d i f f e r e n t  t y p e s  of  pr iming s t i m u l i  were a l s o  p r e s e n t e d .  Semantic, 

pr iming was shown to  have an i n h i b i t o r y  e f f e c t  a s  compared t o  a n e u t r a l  warning 

s t im u lus  in  r e g a r d  t o  both g e n e ra t i o n  l a t e n c y  and p r o b a b i l i t y  o f  r e c a l l i n g  th e  

c o r r e c t  r e s p o n s e .  These r e s u l t s  p r o v id e  d i r e c t  evidence  t h a t  semant ic  pr iming

can i n h i b i t  o r  i n t e r f e r e  wi th  r e c a l l .  S i m i l a r  r e s u l t s  were found by Lupker 

(1979) in  a p i c t u r e  naming t a s k .  P i c t u r e  naming l a t e n c y  was s lower i f  a 

s e m a n t i c a l l y  r e l a t e d  word was p r e s e n t e d  with the p i c t u r e  a s  compared to

u n r e l a t e d  words.  This f in d in g  c o n f l i c t s  with the  r e s u l t s  o f  S p e r b e r ,  e t .  a l .

(1979) who found a f a c i l a t o r y  e f f e c t  o f  semantic pr iming u s in g  s uc ce s s ive  

p r e s e n t a t i o n  of the  priming and t a r g e t  s t i m u l i  r a t h e r  t h an  a s imultaneous 

p r e s e n t a t i o n  as used by Lupker (1979).

In  g e n e r a l ,  semant ic  pr iming f a c i l i t a t e s  r e t r i e v a l  i f  t h e  o r th o g r a p h ic  f e a t u r e s  

o f  the  t a r g e t  s t im u lu s  a r e  p re s e n ted  in  t h e  primed t a s k .  However, i f  t h e  t a r g e t  

must be r e c a l l e d  or genera ted  r a t h e r  t h an  recognized  t h e n  semant ic  priming

seems t o  have an o p p os i t e  i n h i b i t o r y  e f f e c t .  In o r d e r  t o  e x p la in  these  

i n t u i t i v e l y  c o n t r a d i c t o r y  f i n d i n g s .  Brown (1979) has proposed t h e  e x i s t e n c e  of 

an i n h i b i t o r y  mechanism which o p e r a t e s  i n  t h e  l inkages  c o n n e c t in g  t h e  va r ious  

nodes in  memory. This mechanism i s  p o s t u l a t e d  t o  work in  t h e  f o l l o w i n g  manner: 

When a node i s  a c t i v a t e d  in  memory, a c t i v a t i o n  i s  assumed t o  sp re a d  along th e  

pathways which connect  t h a t  node t o  o t h e r  nodes in t h e  semant ic  network.  This 

s p re a d ing  a c t i v a t i o n  i s  assumed t o  have d i f f e r e n t  e f f e c t s  on th e  nodes and 

pathways which i t  t r a v e r s e s .  Any nodes t o  which any a c t i v a t i o n  spreads  a r e  

assumed to  a l s o  be a c t i v a t e d ,  and t h e r e f o r e  be more a v a i l a b l e  f o r  r e t r i e v a l  as 

compared to  t h e i r  p r ev ious  r e s t i n g  s t a t e .  In c o n t r a s t ,  t h e  l i n k a g e s  or  pathways
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along which the  sp read ing  a c t i v a t i o n  t r a v e l s  a r e  assumed t o  be i n h i b i t e d  in t h e  

sense of a r e f r a c t o r y  pe r iod  du r ing  which t h e s e  l in k a g e s  a r e  l e s s  a v a i l a b l e  f o r  

use.  Using t h i s  framework, Brown (197?)  can e x p la in  t h e  f a c i l a t o r y  e f f e c t  o f  

semantic  pr iming in r e c o g n i t i o n  t a r g e t  t a s k s  by a p p e a l i n g  t o  t h e  assumption 

t h a t  r e t r i e v a l  i n  such t a s k s  does n o t  r e q u i r e  the  use o f  t h e  pathways lead ing  

from th e  pr im ing  to  the t a r g e t  node.  T h e r e f o r e ,  r e t r i e v a l  i n  r e c o g n i t i o n  type  

t a sk s  should be i n f lu e n c e d  only  by t h e  i n c r e a s e d  a c t i v i t y  o f  t h e  t a r g e t  node 

caused by the  p r i o r  p r e s e n t a t i o n  of  a semant ic  prime,  which shou ld  r e s u l t  in  a 

f a c i l a t o r y  e f f e c t .  On the  o t h e r  hand,  i f  t h e  t a s k  r e q u i r e s  t h e  use of  t h e  

pathways l e a d in g  from the  t a r g e t ,  such a s  in  a r e c a l l  o r  g e n e r a t i o n  t a s k ,  t h e  

p r e s e n t a t i o n  of  a semantic  pr ime sho u ld  i n h i b i t  performance s i n c e  t h e  pathways 

wi l l  no t  be as r e a d i l y  a v a i l a b l e  f o r  use as  compared t o  t h e i r  r e s t i n g  

s t a t e .

A l t e r n a t i v e l y ,  t h e  r e p o r t e d  i n h i b i t o r y  e f f e c t s  of  s e m a n t ic  pr iming  on r e c a l l  

can be e x p la i n e d  by a form of  r esponse  com pe t i t ion  (McGeoch, 1933a ,b ) .  This  

e x p la n a t io n  a l s o  assumes t h a t  t h e  p r e s e n t a t i o n  o f  a semant ic  prime w i l l  

a c t i v a t e  the t a r g e t  i tem of  a given t r i a l ,  however, no a p p e a l  t o  an a d d i t i o n a l  

i n h i b i t o r y  mechanism i s  needed t o  e x p l a i n  t h e  observed " i n h i b i t o r y "  e f f e c t s  of  

semantic p r im in g .  I n s t e a d ,  i t  i s  assumed t h a t  a t  t h e  t im e  o f  t h e  t a r g e t  t a s k ,  

the a c t i v a t i o n  l e v e l  of t h e  pr iming node w i l l  be r e l a t i v e l y  g r e a t e r  than  t h a t  

of  the  t a r g e t  node.  I f  the  prime i s  s e m a n t i c a l l y  r e l a t e d  t o  t h e  t a r g e t ,  i t  i s  

conce ivab le  t h a t  the  prime cou ld  f u n c t i o n  as a p o t e n t i a l  t a r g e t  or  c o r r e c t  

r e sponse  t o  t h e  r e t r i e v a l  t a s k .  Given t h i s  were t r u e ,  t h e  r e l a t i v e  h ig h e r  

a c t i v a t i o n  l e v e l  of the prime shou ld  i n c r e a s e  t h e  p r o b a b i l i t y  t h a t  t h e  pr ime 

w i l l  be r e t r i e v e d  in  p lace  of  t h e  c o r r e c t  t a r g e t  r e s p o n s e ,  r e s u l t i n g  in
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c o m p e t i t io n  between t h e  two i tems a t  t h e  t ime of  re sponse  o u t p u t .  This 

e x p la n a t i o n  i s  s i m i l a r  t o  an e x p la n a t i o n  f o r  t h e  p a r t i a l  l i s t  cu in g  e f f e c t  (see 

Roedige r ,  1974) proposed by Rimdus (1973) .  The p a r t i a l  l i s t  cue ing  e f f e c t  was

f i r s t  r e p o r t e d  by Slamecka (1968) who had s u b j e c t s  l e a r n  a f r e e  r e c a l l  l i s t  and

then  p r e s e n t e d  p a r t  of the  l i s t  i tems on a  f i n a l  r e c a l l  t e s t  which were t o  be 

used a s  r e t r i e v a l  cues  f o r  t h e  remain ing i tems on the  l i s t .  The r e s u l t s  

i n d i c a t e d  t h a t  r e c a l l  of the  r em ain ing  i tems  was a c t u a l l y  l e s s  i f  cue ing  was 

p r e s e n t  on th e  t e s t  t r i a l  as compared t o  a c o n t r o l  c o n d i t io n  which r e c e iv e d  no 

cues .  Rundus (1973) reasoned t h a t  t h e  p r e s e n t a t i o n  of  the  l i s t  cues  

s t r e n g th e n e d  o r  a c t i v a t e d  t h e s e  r e s p o n s e s  in  memory as  compared t o  the

remaining l i s t  i t em s .  By assuming t h a t  l i s t  i tems a r e  r e t r i e v e d  in  a manner 

s i m i l a r  t o  sampl ing  wi th  r ep lacement  and t h a t  the  r e t r i e v a l  p r o b a b i l i t y

in c r e a s e d  as a f u n c t i o n  of t h e  s t r e n g t h  o r  a c t i v a t i o n  l e v e l  of  t h e  r e s p o n s e s ,  

he concluded t h a t  t h e  l i s t  cues would t e n d  t o  be r e c a l l e d  more o f t e n  t h a n  the 

remaining l i s t  i t em s .  The r e p e a t e d  r e t r i e v a l  o f  t h e  cues  would then  f u r t h e r  

i n c r e a s e  the  p r o b a b i l i t y  of  r e t r i e v i n g  t h e  cues  u n t i l  t h e  s u b j e c t  a t t a i n e d  a 

c r i t e r i o n  number of r e t r i e v a l s  f o r  t h e  same i tem.  Once t h i s  c r i t e r i o n  was met, 

the  s e a rc h  would be te rm ina te d  s i i ^ c e ,c o n t in u e d  r e t r i e v a l s  would p robab ly  r e s u l t  

in  no new l i s t  i t em s .  Thus, t h e  l i s t  c u e s ,  in  e f f e c t ,  were pr im ing  s t i m u l i ,  

which a c t i v a t e d  t h e i r  corresponding  memory l o c a t i o n s  and competed f o r  r e t r i e v a l  

with t h e  n o n l i s t e d  i t em s .  In t h e  p r e s e n t  r e s e a r c h ,  t h i s  same idea  i s  used as  an 

a l t e r n a t i v e  e x p la n a t i o n  t o  the  pathway i n h i b i t i o n  e x p la na t ion  of  t h e  nega t ive  

e f f e c t s  of semantic  pr iming on r e c a l l .  Again, the  premise i s  t h a t  semantic  

p r im ing  s e t s  up an a l t e r n a t e  r esponse  which competes with t h e  t a r g e t  item 

which, in  t u r n ,  i n t e r f e r e s  with t h e  r e t r i e v a l  of  the  t a r g e t .



ExQeriMent 1

Experiment  1 was des ig ned  to  d i s t i n g u i s h  between t h e  pathway i n h i b i t i o n  and 

r esponse  compet i t io n  e x p l a n a t i o n  o f  t h e  n e g a t i v e  e f f e c t  of  semantic pr iming on 

r e c a l l .  This was done by us in g  a t a s k  which i n v o lv e s  g e ne ra t ing  a t a r g e t  item 

from i t s  d e f i n i t i o n .  The c r u c i a l  t e s t  of t h e  pathway i n h i b i t i o n  and response  

c o m p e t i t io n  hypotheses  l i e s  in  t h e  r e l a t i v e  f a c i l i t a t i v e  or i n h i b i t o r y  e f f e c t s  

o f  two pr iming c o n d i t i o n s .  The f i r s t  i s  t h e  same c a t e g o r y  prime c o n d i t i o n  (SC) 

which invo lves  pr iming t h e  t a r g e t  d e f i n i t i o n  w i th  t h e  ca tegory  name o f  which 

t h e  t a r g e t  i s  a member. For  example,  an a c t u a l  SC p r im ing  s t im u lus  used in  the  

p r e s e n t  experiment  was "A type  of  read ing  m a t e r i a l " .  The second c o n d i t i o n  i s  

t h e  same ca tego ry  i n s t a n c e  pr ime c o n d i t io n  (SCI) ,  which invo lves  pr im ing the  

t a r g e t  d e f i n i t i o n  with a n o th e r  i n s t a n c e  from t h e  same ca tegory  of  which th e  

t a r g e t  i s  a member. In t h e  case of  the " r e a d in g  m a t e r i a l "  c a t e g o r y ,  t h e  

i n s t a n c e  prime was " e n c y c lo p e d ia " .

I f  t h e  pathway i n h i b i t i o n  h y p o t h e s i s  i s  c o r r e c t  t h e n  both t h e  SC and SCI 

c o n d i t i o n s  should produce i n h i b i t i o n  r e l a t i v e  t o  a n e u t r a l  warning s t i m u lu s  

prime c o n d i t io n  (NW) which was always a s e r i e s  o f  a s t e r i s k s .  In a d d i t i o n ,  t h e  

SC primes should produce more i n h i b i t i o n  than  t h e  SCI pr imes because t h e  l e v e l  

o f  a c t i v a t i o n  of the  t a r g e t  caused by pr iming shou ld  be g r e a t e r  in  t h e  SC than  

in  t h e  SCI c o n d i t i o n .  This  i s  p r e d i c t e d  assuming t h a t  1) the  amount o f  pathway 

i n h i b i t i o n  dec reases  as  a f u n c t i o n  of  the  d i s t a n c e  between the prime and the

10
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t a r g e t ,  and 2) t h a t  t h e  amoimt of pathway i n h i b i t i o n  in c r e a s e s  a s  a f u n c t i o n  of 

t h e  l e v e l  of a c t i v a t i o n  t o  which a pathway i s  s u b j e c t e d .  I f  t h e  SCI p r im e s  are  

chosen  so t h a t  the  prime i s  no t  a d i r e c t  a s s o c i a t e  of  t h e  t a r g e t ,  then  the  

d i s t a n c e  between the  pr ime and t a r g e t  i n s t a n c e s  shou ld  be g r e a t e r  t h a n  between 

t h e  c a te g o ry  name pr ime and t h e  t a r g e t .  The pathway between a c a t e g o ry  name and 

a  t a r g e t  i n s t a nc e  should  a lways  be d i r e c t .  However, i f  a n o n a s s o c i a t e  i n s t a n c e  

from the  same ca tego ry  of  t h e  t a r g e t  i s  used a s  a prime then  t h e  pathway 

between the  prime and th e  t a r g e t  should be mediated through t h e  c a t e g o r y  name. 

T h e r e f o r e ,  on the a ve rage ,  t h e  d i s t a n c e  t h e  a c t i v a t i o n  must t r a v e l  t o  a c t i v a t e  

t h e  t a r g e t  w i l l  be l e s s  in  t h e  SC c o n d i t io n  than  in  t h e  SCI c o n d i t i o n ,  thus  

r e s u l t i n g  in slower g e n e r a t i o n  l a t e ncy .  I f  t h e  c a te g o ry  name i s  in c lu d e d  in  the  

t a r g e t ’s  d e f i n i t i o n ,  i t  i s  r ea s o n a b le  t o  assume t h a t  the  pathway from the 

c a t e g o ry  to  the t a r g e t  w i l l  be used to  r e t r i e v e  t h e  t a r g e t  from t h e  d e f i n i t i o n .  

I f  t h i s  i s  t r u e ,  then  t h e  p r e s e n t a t i o n  o f  a SC prime should i n h i b i t  a pathway 

which i s  used in  the a c t  o f  t a r g e t  r e t r i e v a l  t o  a  g r e a t e r  e x t e n t  t h a n  a SCI 

p r im e ,  r e s u l t i n g  in  s lower t a r g e t  g e n e ra t i o n  l a t e n c i e s  in  t h e  SC t h a n  in the

SCI c o n d i t i o n s .

A l t e r n a t i v e l y ,  i f  t h e  r e s p o n s e  compet i t ion  h y p o t h e s i s  i s  c o r r e c t  t h e n  t h e  SCI

c o n d i t i o n  should produce more i n h i b i t i o n  th an  t h e  SC c o n d i t i o n .  Category name

pr iming  should presumably a c t i v a t e  most of  the  i n s t a n c e s  subsumed under  the

c a t e g o r y  to  nea r ly  the  same e x t e n t . This  assumption means t h a t  t h e  t a r g e t  

i n s t a n c e  w i l l  be as  a c t i v e  a s  any p o t e n t i a l  competing responses  a t  t h e  t a r g e t  

t e s t  and no other  compet ing r esponses  w i l l  be more a v a i l a b l e  f o r  r e t r i e v a l  than 

t h e  t a r g e t .  However, i f  a n o t h e r  i n s t a n c e  from t h e  same ca tegory  as  t h e  t a r g e t  

i s  used as a pr ime,  t h e  a c t i v a t i o n  l e v e l  o f  t h e  priming i n s t a n c e  should be
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g r e a t e r  t h an  t h a t  of  the  t a r g e t  i n s t a n c e  a t  the  t ime  of  t h e  t a r g e t  t e s t ,  t h u s  

making t h e  pr ime more a v a i l a b l e  f o r  r e t r i e v a l  than  t h e  t a r g e t .  The a v a i l a b i l i t y  

of  the  pr ime w i l l  then make i t  compete  wi th  the  t a r g e t ,  c a u s i n g  th e  g e n e ra t i o n  

l a t e n cy  to  i n c r e a s e  as compared t o  a ca tego ry  name p r im e .  The SC co n d i t io n  may 

even p roduce  a f a c i l i t a t i v e  e f f e c t  a s  compared t o  t h e  NW c ond i t ion .

In a d d i t i o n ,  to  the  SC, SCI, and Nil p r im es ,  t h r e e  o t h e r  p r im ing  c o n d i t io n s  were 

a l s o  i n c lu d e d  t o  c o n t r o l  f o r  p r e d i c t i o n  e f f e c t s .  I f  a l l  o f  t h e  primes were 

p r e d i c t i v e  o f  t h e  t a r g e t ,  t h e  r e s u l t s  may be a f f e c t e d  by s t r a t e g i e s  used by 

d i f f e r e n t  i n d i v i d u a l s  t o  ou tguess  t h e  e xpe r im en te r .  The f i r s t  of  these  

c o n d i t i o n s  was the  d i f f e r e n t  c a t e g o r y  name pr im ing c o n d i t i o n  (DC), t h e  prime 

was a c a t e g o r y  name of which t h e  t a r g e t  was no t  a member. For  example, i n  t h e  

" read ing  m a t e r i a l "  ca tego ry  t h e  DC prime was "A m i l i t a r y  t i t l e " .  Likewise,  in  

t h e  d i f f e r e n t  ca tegory  i n s t a n c e  p r im ing  c o n d i t io n  (DCI),  t h e  pr ime was a member 

of a d i f f e r e n t  ca tegory  than  t h e  t a r g e t  i n s t a n c e .  For  example,  the  DCI prime 

f o r  " r e a d i n g  m a t e r i a l "  was " s e r g e a n t " .  F i n a l l y ,  t h e  c o r r e c t  response pr iming 

c o n d i t i o n  (OR), the t a r g e t  i n s t a n c e  was used a s  a p r im e .  Thi s  co n d i t io n  was 

inc luded  to  f o r c e  the  s u b j e c t  t o  a t t e n d  t o  the  pr iming s t i m u l i .  I f  the prime 

was neyer  t h e  c o r r e c t  r e s p o n s e ,  t h e n  s u b j e c t s  may i g n o re  t h e  pr imes.

The DC and DCI c o n d i t i o n s  shou ld a l s o  produce s lo w er  l a t e n c i e s  than t h e  NW 

c o n d i t i o n .  This  i s  expected  a s  a consequence o f  Posner  and Snyder (1975) who 

m ain ta in  t h a t  pr iming s t i m u l i  which a r e  u n r e l a t e d  t o  t h e  t a r g e t  w i l l  r e s u l t  in  

a lo nger  "memory l o c a t io n  s w i tc h in g "  l a t e n c y  than  wi th  r e l a t e d  pr imes.  Thus, an 

u n r e l a t e d  pr im e should d i v e r t  t h e  s u b j e c t s  a t t e n t i o n  t o  an i r r e l e v a n t  memory 

l o c a t i o n .  The t ime needed t o  s w i tc h  from the  pr iming l o c a t i o n  to  the l o c a t i o n
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s p e c i f i e d  in  the  t a r g e t  d e f i n i t i o n  should add a d d i t i o n a l  t ime needed t o  

r e t r i e v e  t h e  t a r g e t  as compared t o  t h e  Nil c o n d i t i o n .  F i n a l l y ,  t h e  CR c o n d i t i o n  

should produce a f a c i l a t o r y  e f f e c t  r e l a t i v e  t o  t h e  NW c o n d i t i o n .  This should  be 

expec ted  as a r e s u l t  o f  d i r e c t  a c t i v a t i o n  o f  t h e  t a r g e t  

node .

Method

S u b j e c t s ^  T h i r t y - s r x  U n i v e r s i t y  o f  Oklahoma i n t r o d u c t o r y  psychology s t u d e n t s  

s e rve d  as  s u b j e c t s  f o r  a course  r equ i rem ent .

M a t e r i a l s .  A l l  of t h e  c a t e g o r i e s  and c a te g o ry  i n s t a n c e s  which were used a s

pr im ing and t a r g e t  s t i m u l i  were s e l e c t e d  from t h e  B a t t i g  and Montague (1969) 

c a t e g o ry  norms. Seventeen c a t e g o r i e s  were s e l e c t e d  f o r  use in  the  p r e s e n t  

e x p e r im e n t s .  The c r i t e r i a  used f o r  ca tegory  s e l e c t i o n  were as  fo l l o w s :  1) The 

i n s t a n c e s  of the  ca tegory  had t o  be r e a d i l y  d i s c r i m i n a b l e  from one a n o th e r  on 

th e  b a s i s  of t h e i r  d e f i n i t i o n s .  2) t h e  i n s t a n c e s  cou ld  n o t  be r e a d i l y  inc luded  

in  o t h e r  c a t e g o r i e s ,  and 3) t h e  i n s t a n c e s  were n o t  p r o p e r  nouns. In a d d i t i o n ,  a 

c a te g o ry  was excluded i f  t h e  exper imen ter  t h o u g h t  t h a t  t y p i c a l  s u b j e c t s  would 

not  p o s s e s s  in fo rm at io n  abou t  t h a t  c a te g o ry .  S ix  i n s t a n c e s  were then  s e l e c t e d  

from each ca tegory  as t a r g e t  s t i m u l i .  The t a r g e t s  were g e n e r a l l y  high t o  medium 

f requency  responses  t o  t h e  p a r t i c u l a r  ca tegory  name and t h e  number of  s u b j e c t s

who gave the  t a r g e t  r e s p o n s e s  in  t h e  B a t t i g  and Montague (1969) norms ranged

from 16 to  287 with a mean f requency  o f  79.9 and s t a n d a r d  d e v ia t i o n  o f  5 4 .3 .

The t a r g e t  d e f i n i t i o n s  were t a k e n  form the World Book Encyclopedia  D i c t i o n a r y  

(1963) .  These d e f i n i t i o n s  were then  a b b re v ia t e d  and modif ied  to  i n c lu d e  t h e
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B a t t i g  and Montague (1969) s u p e ro r d in a t e  c a te go ry  name as a p a r t  o f  t h e  

d e f i n i t i o n .  This  was done t o  e n s u re  t h a t  s u b j e c t s  would use t h e  c a te go ry  name 

whi le  a t t e m p t in g  to  r e t r i e v e  t h e  t a r g e t .  The t a r g e t  and d e f i n i t i o n  s t i m u l i  a r e  

p r e s e n t e d  in  Appendix B.

The p r im ing  s t i m u l i  used i n  t h e  SC and DC c o n d i t i o n s  were ca tegory  names used 

in  the  B a t t i g  and Montague (1969) norms. In t h e  SC c o n d i t i o n  the t a r g e t  was a 

member of the  pr iming c a te g o ry  name while in  the  DC c o n d i t i o n  the t a r g e t  was a 

member of  a d i f f e r e n t  c a t e g o r y .  These l a t t e r  17 c a t e g o r i e s  were d i f f e r e n t  from 

the  c a t e g o ry  used in the SC c o n d i t i o n .  The DCI i n s t a n c e s  were a l s o  s e l e c t e d  

from t h e  17 c a t e g o r i e s  used i n  t h e  DC c o n d i t i o n ,  bu t  were pa i red  with t a r g e t  

d e f i n i t i o n s  from a d i f f e r e n t  s u p e r o r d i n a t e  c a te g o ry .  The NU s t im u lus  c o n s i s t e d  

of  a s t r i n g  o f  e ig h t  a s t e r i s k s ,  while  the  CR c o n d i t i o n  involved t h e  a c t u a l  

t a r g e t  f o r  t h a t  t r i a l .  F i n a l l y ,  the  SCI i n s t a n c e s  were s e l e c t e d  to  n o t  be 

d i r e c t  a s s o c i a t e s  of t h e  t a r g e t s  wi th  which they were p a i r e d .  This was i n s u r e d  

by p r e s e n t i n g  each of t h e  SCI pr iming s t i m u l i  t o  a group of 50 i n t r o d u c t o r y

psycho logy  s tu d e n t s  f o r  f r e e  a s s o c i a t i o n .  I f  any of  t h e  t a r g e t  s t i m u l i  f o r  a 

g iven  c a te g o ry  was produced by any of  the  s u b j e c t s  i t  was r ep laced  by a n o th e r  

t a r g e t  which was no t  a r e s p o n s e  given as  an a s s o c i a t e  t o  the t a r g e t .

Six d i f f e r e n t  s e t s  of s t i m u l i  were c o n s t r u c t e d  so t h a t  each of  t h e  pr im ing

s t i m u l i  were coun te rba lanced  w i th  t h e  t a r g e t s  a c r o s s  s u b j e c t s .  The pr im ing

s t i m u l i  used in experiment  1 a r e  p re se n ted  in  Appendix C.

P r o c e d u r e .  All  s u b j e c t s  were run i n d i v i d u a l l y  in  s e s s io n s  which l a s t e d

a p p ro x im a te ly  an hour .  As a s u b j e c t  e n te r e d  t h e  l a b o r a t o r y  he /she  was s e a t e d  a t  

a CRT d i s p l a y  which was c o n t r o l l e d  by a Southwest  Techif i ica l  Ins t ruments  Inc .
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Model 6800 microcomputer which d i sp layed  a l l  o f  t h e  s t i m u l i  and rec o rd e d  a l l  

r e s p o n s e s .  At the beg inn ing  o f  each s e s s i o n ,  s u b j e c t s  were p r e s e n t e d  a random 

sequence  o f  20 s i n g l e  d i g i t  numbers on th e  CRT. Sub jec t s  were asked  to  

pronounce each number i n t o  a microphone which was a t t a c h e d  t o  t h e  t op  o f  the  

CRT s c re e n  and was l o c a t e d  approx imate ly  6-8 i n c h e s  from th e  s u b j e c t s  mouth 

t h ro u g h o u t  the e xpe r im e n t .  This  procedure was used  t o  a d j u s t  t h e  microphone 

l e v e l  f o r  the s u b j e c t s  v o i c e  and give some e x p e r i e n c e  a c t i v a t i n g  t h e  v o i c e  key 

t o  which the microphone was a t t a c h e d .  S u b j e c t s  r e p e a t e d  t h i s  p rocedure  u n t i l  

t h e  vo ice  key was c o n s i s t e n t l y  a c t i v a t e d .  Then, t h e  experimenter  p r e s e n t e d  th e  

i n s t r u c t i o n s  for  t h e  t a s k .  In  t h e  i n s t r u c t i o n s ,  s u b j e c t s  were t o l d  1) t o  read  

t h e  pr im ing  s t im ulus  o u t lo u d  u n l e s s  i t  was a s t r i n g  o f  a s t e r i s k s ,  2) t o  read 

t h e  d e f i n i t i o n  s i l e n t l y ,  3) r e t r i e v e  and pronounce t h e  word t o  which the  

d e f i n i t i o n  belonged,  and 4) t h en  type th e  same r e sponse  on t h e  CRT keyboard.  

All  s u b j e c t s  were t o l d  t o  respond as  q u i c k ly  and a s  a c c u r a t e l y  as  p o s s i b l e .  In 

a d d i t i o n ,  s u b je c t s  were t o l d  t h e  na tu re  o f  t h e  d i f f e r e n t  types  o f  pr iming 

s t i m u l i .  Once the i n s t r u c t i o n s  were c l e a r  t o  t h e  s u b j e c t ,  a s e r i e s  of  twelve 

p r a c t i c e  problems were p r e s e n t e d  t o  f a m i l i a r i z e  t h e  s u b j e c t  wi th t h e  p roce du re .  

These problems involved t h e  c a t e g o r i e s  o f  "a t y p e  o f  doc to r"  and "a c o n t a i n e r " .  

Then, the  102 exper im en ta l  problems were p r e s e n t e d  in  a d i f f e r e n t  random order  

f o r  each s u b je c t .

The p r a c t i c e  and ex p e r im e n ta l  problems invo lved  t h e  p r e s e n t a t i o n  of  a pr iming 

s t i m u lu s  and a d e f i n i t i o n  and a l s o  r e q u i r e d  s u b j e c t s  t o  type  t h e i r  r e s p o n s e s .  

Each t r i a l  began wi th t h e  p r e s e n t a t i o n  o f  a p r im ing  s t im u lu s  f o r  5 seconds .  

During t h i s  i n t e r v a l ,  t h e  pr iming s t im u lu s  was pronounced o u t loud  t o  i n su r e  

t h a t  the  prime was n o t  a c t i v e l y  ignored by th e  s u b j e c t .  The prime was then
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e ra s e d  from the sc reen  and immediately fo l lowed  by the  p r e s e n t a t i o n  of  t h e  

t a r g e t  d e f i n i t i o n .  At t h i s  t im e  a  r e a l - t i m e  c lock  was s t a r t e d  in  t h e  computer 

and c on t inued  to run u n t i l  t h e  s u b je c t  made a voca l  r e sponse .  Any r esponse  

t r i g g e r e d  a r e l a y  which th en  s topped  the c lock  and t h u s  measured the  g e n e r a t i o n  

l a t e n c y  f o r  t h a t  t r i a l  to t h e  n e a r e s t  1/100 th  o f  a second.  Once t h e  c l o c k  was 

s to p p e d ,  t h e  s u b je c t  typed  t h e  same response  on th e  CRT keyboard.  I f  the  

s u b j e c t s  response was not  c o r r e c t ,  the  s c r e e n  was e r a s e d  and th e  word " e r r o r "  

was p r i n t e d  along with t h e  c o r r e c t  answer f o r  t h r e e  seconds ,  fo l lowed  by the  

next  t r i a l .  Otherwise, t h e  nex t  t r i a l  was i n i t i a t e d  a f t e r  only a one second 

d e l a y .

Design and Analyses .  The comple te  des ign o f  exper imen t  1 was a  6 x 17 x 6 x 

6 Mixed f a c t o r i a l  d e s ig n .  The main independent  v a r i a b l e  was prime t y p e  (SC, 

DC, SCI, DCI, CR and NU) and was manipulated w i t h i n  s u b j e c t s .  There were a l s o  

s i x  problems nested w i th in  t h e  17 c a t e g o r i e s  used in  t h e  experiment .  F i n a l l y ,  

each of the  s ix  c o u n te r b a l a n c in g  l i s t s  were p r e s e n t e d  t o  s i x  d i f f e r e n t

s u b j e c t s .  The dependent  v a r i a b l e  was the  l a t e n cy  r e q u i r e d  t o  g e n e r a t e  t h e

t a r g e t  f o r  each problem. The r e a c t i o n  t ime (RT) and e r r o r  da ta  was ana lyzed  

Lisng both s u b je c t s  and problems a s  random f a c t o r s  a s  suggested by C la rk  (1973) .  

Thi s  was done because o f  t h e  v a r i a b i l i t y  i n t r o d u c e d  in to  t h e  expe r im en t  by 

u s in g  a g r e a t  number o f  t a r g e t s  which were not  t o t a l l y  equated f o r  e a s e  of

r e t r i e v a l .  In a d d i t i o n ,  a n a ly z in g  th e  d a t a  u s in g  s u b j e c t s  as  a random f a c t o r  

i n t r o d u c e d  a confound between t h e  prime type  v a r i a b l e  and th e  s p e c i f i c  t a r g e t s  

f o r  a p a r t i c u l a r  s u b j e c t .  T h i s  confound can be e l i m i n a t e d  by us ing  prob lems as  

a  random f a c t o r  in which t h e  e f f e c t  of  each prime ty p e  can be compared w i t h in  a 

s p e c i f i c  problem. Thus t h e  "by-problems" and " b y - s u b j e c t s "  a n a l y s e s  were
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performed to  a s s e r t a i n  t h e  g e n e r a l i t y  o f  t h e  pr ime type  e f f e c t s  bo th  between 

s u b j e c t s  and problems.

R e s u l t s  and D iscuss ion .

The RT d a t a  was f i r s t  a n a ly z e d  wi th  an ANOVA u s i n g  problems as  a random f a c t o r .  

This  a n a l y s i s  involved o b t a i n i n g  mean RT from d i f f e r e n t  groups of  s i x  s u b j e c t s  

which saw a p a r t i c u l a r  problems p a i r e d  wi th  t h e  d i f f e r e n t  pr ime t y p e s .  Thus 

t h i s  a n a l y s i s  involved  comparing the  e f f e c t  o f  t h e  d i f f e r e n t  pr ime t y p e s  on a 

g iven  problem with s u b j e c t s  n e s te d  w i t h in  pr ime t y p e .  I f  no s u b j e c t s  w i t h i n  a 

p a r t i c u l a r  pr iming c o n d i t i o n  made a c o r r e c t  answer i n  response  t o  a p a r t i c u l a r  

prob lem, the  problem was removed from t h e  a n a l y s i s .  Using t h i s  c r i t e r i o n ,  a 

t o t a l  of e leven problems were e l i m i n a t e d  from f u r t h e r  a n a l y s e s .  This  was done 

t o  e l i m i n a t e  those  problems  which were e s p e c i a l l y  d i f f i c u l t  f o r  t h e  s u b j e c t s .  

These same problems were subseq u e n t ly  removed from a l l  o th e r  a n a l y s e s .

The r e s u l t s  i n d ic a te d  a s i g n i f i c a n t  main e f f e c t  o f  prime t y p e ,  (F (5 ,450)= 12 .88 ,  

MSe=17.M, p< .Ot ) .  The mean RT in  seconds o b t a i n e d  f o r  t h e  d i f f e r e n t  pr iming 

c o n d i t i o n s  were; 1) SCI = 9 .2 2 ,  2) SC = 7 .8 4 ,  3) DCI = 9 .0 3 ,  4) DC = 9 .1 2 ,

5) CR = 5 .1 2 ,  and 6 ) NU = 7 .9 1 .  Although t h e  SCI pr imes did r e s u l t  in  longer

RT's than  the  NW c o n t r o l  c o n d i t i o n ,  Tukey p a i r w i s e  comparisons showed t h a t  t h i s  

d i f f e r e n c e  did not  a t t a i n  t r a d i t i o n a l  l e v e l s  o f  s i g n i f i c a n c e  ( t = 2 . 1 3 ) .

S i m i l a r l y ,  the comparison between t h e  SC and NU primes a l s o  not  s i g n i f i c a n t

( t = . 1 1 ) .  However, t h e  p lanned  comparison between t h e  SCI and SC pr im es  was 

s i g n i f i c a n t  ( t= 2 .2 4 ) .
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As expected  by t h e  r esponse  c o m p e t i t io n  h y p o th e s i s ,  t h e  SCI pr imes  r e s u l t e d  i n  

s lower  l a t e n c i e s  than  the SC p r im e s .  Although t h e  d i f f e r e n c e  between th e  SCI 

and NU primes was not  s i g n i f i c a n t ,  t h e  d i f f e r e n c e  o b t a i n e d  was in  t h e  d i r e c t i o n  

p r e d i c t e d  . by t h e  re sponse  c o m p e t i t i o n  h y p o th e s i s .  In  a d d i t i o n ,  t h e  SC primes 

d i d  no t  i n h i b i t  r e sponding  a s  p r e d i c t e d  by th e  pathway i n h i b i t i o n  model .

Another ANOVA was performed on th e  RT d a t a  us ing s u b j e c t s  a s  a random f a c t o r  in  

which prime type  was compared w i t h in  s u b j e c t s  where problems were nes ted  w i t h in  

prime t y p e .  The r e s u l t s  showed a  s i g n i f i c a n t  e f f e c t  o f  prime type

( F ( 5 ,1 5 0 = 2 4 .6 5 ,  MSe=2.53, p < .01 ) .  The mean RT in  seconds  f o r  t h e  d i f f e r e n t

pr iming c o n d i t i o n s  were:  1) SCI = 8 .0 4 ,  2) SC = 7 .0 2 ,  3) DCI = 8 .1 7 ,  4)

DC = 8 .1 4 ,  5) CR = 4 .75 ,  and 6) NW = 7 .6 0 .  In t h i s  a n a l y s i s  Tukey comparisons

showed t h a t  SCI pr im es  did not  s i g n i f i c a n t l y  i n c r e a s e  RT in  comparison t o  NU 

c o n t r o l  primes ( t = 1 . 1 7 ) ,  bu t  SCI pr imes d id  s i g n i f i c a n t l y  i n c r e a s e  RT in 

comparison to  SC primes  ( t= 2 .7 1 ) .  In a d d i t i o n ,  SC prim es d id  n o t  s i g n i f i c a n t l y  

reduced l a t e n c i e s  in  comparison t o  NW c o n t r o l  pr imes ( t = 1 . 5 4 ) .

Although the  SCI pr imes  d id  no t  produce s i g n i f i c a n t l y  l o n g e r  l a t e n c i e s  than  th e

NW c o n t r o l  pr imes as p r e d i c t e d  by t h e  r esponse  c o m p e t i t i o n  h y p o th e s i s ,  t h e

d i f f e r e n c e  between t h e  SCI and SC p r im es  p r e d i c t e d  by r e s p o n s e  com pe t i t ion  was 

found.  Also,  the  pathway i n h i b i t i o n  p r e d i c t i o n  t h a t  t h e  SC primes should cause 

i n h i b i t i o n  r e l a t i v e  t o  t h e  NW c o n t r o l  was no t  v e r i f i e d ,  i n  f a c t  t h e  SC primes 

a c t u a l l y  f a c i l i t a t e d  response  t im e  in  comparison t o  t h e  c o n t r o l .

The same a n a l y s i s  r e s u l t e d  in  a s i g n i f i c a n t  prime ty p e  by p r i m e - t a r g e t  p a i r i n g  

i n t e r a c t i o n ,  <F(25,1501=1.68,  MSe=2.53, p< .05) .  This  i n t e r a c t i o n  s u g g e s t s  t h a t



19

t h e  prime ty p e  e f f e c t  v a r i e d  a s  a f u n c t i o n  o f  the  s p e c i f i c  p r i m e - t a r g e t

p a i r i n g s  which were p r e s e n te d  t o  d i f f e r e n t  s u b j e c t s .  The most impor tan t  a s p e c t  

o f  t h i s  i n t e r a c t i o n  were t h e  compar isons  between SCI and SC prime ty p es  f o r  t h e  

d i f f e r e n t  p r i m e - t a r g e t  p a i r i n g s .  Two p a i r i n g  groups (3 and 4) had SCI l a t e n c i e s  

which were lower than  t h e i r  c o r re spond ing  SC l a t e n c i e s ,  however t h e s e  

d i f f e r e n c e s  were not  s i g n i f i c a n t .  These r e s u l t s  were p robab ly  due t o  t h e  f a c t  

t h a t  some pr iming s t i m u l i  a f f e c t e d  r e c a l l  of  some t a r g e t s  more t h a n  o t h e r s .  In 

g e n e r a l ,  t h e  SCI primes r e s u l t e d  i n  l a t e n c i e s  which were s lower than o r  equal

t o  the  NW c o n t r o l  while  t h e  SC pr imes  r e s u l t e d  in  l a t e n c i e s  which l e s s  than or

equa l  to  t h e  NW c o n t r o l .

I f  t h e  SCI pr imes  caused r e s p o n s e  c o m p e t i t io n ,  i t  i s  ex p e c t e d  t h a t  SCI pr imes 

should  cause  more e r r o r s  t h a n  t h e  SC and NW primes be cause  SCI primes should 

o c c a s i o n a l l y  be e rroneous ly  g iven  as  c o r r e c t  r e s p o n s e s  due to  semantic

s i m i l a r i t y  between the  SCI p r im es  and t h e  t a r g e t s .  In  a d d i t i o n ,  g iv ing  th e  SCI 

pr ime as  t h e  c o r r e c t  re sponse  s h ou ld  r e s u l t  in  f a s t e r  l a t e n c i e s  than o t h e r  

t y p e s  of  e r r o r s  s in ce  the  SCI pr ime may compete t o  t h e  e x t e n t  t h a t  i t  may se rve  

a s  the  c o r r e c t  answer.  The pathway i n h i b i t i o n  h y p o th es i s  does not  p r e d i c t  any 

d i f f e r e n c e  in the  number of  e r r o r s  made in t h e  SCI and SC prime c o n d i t i o n s ,  

a l t hough  bo th  of  these  c o n d i t i o n s  would be expected  t o  produce more e r r o r s  than  

the NU c o n d i t i o n .  E r ro r s  made a s  a r e s u l t  of pathway i n h i b i t i o n  should be due 

t o  guess ing  because the  t a r g e t  i n  b locked  from r e t r i e v a l .  SCI pr imes should  no t  

be given as  responses  s i n c e  t h e  pathways lead ing  t o  t h e s e  pr imes should  a l s o  be 

blocked and t h e r e f o r e  t h e  number o f  e r r o r s  should no t  d i f f e r  between t h e  SCI 

and SC c o n d i t i o n s .

An i n i t i a l  ANOVA was done on t h e  number of  e r r o r  d a ta  u s ing  problems a s  a



20

random f a c t o r .  There was a s i g n i f i c a n t  main e f f e c t  o f  prime t y p e ,  

(F (5 ,450)=29 .94 ,  MSe=1.01, p < .0 1 ) .  The mean number of  e r r o r s  (maximum = 6 

e r r o r s )  f o r  each pr ime type  were:  1) SCI = 2 .0 1 ,  2) SC = 1.48,  3) DCI = 1.30,  

4) DC = 1 .56 ,  5) CR = .27 ,  6) NU = 1.46.  Tukey p a i r w i s e  comparisons showed t h a t  

s i g n i f i c a n t l y  more e r r o r s  were made in t h e  SCI c o n d i t i o n  than t h e  NU c o n d i t i o n  

( t= 3 .68 )  and the SC c o n d i t i o n  ( t= 3 .5 4 ) .  The d i f f e r e n c e  between t h e  SC and NU 

c o n d i t i o n s  was not s i g n i f i c a n t  ( t = .1 3 ) .  Thus t h e  p a t t e r n  of  r e s u l t s  conforms to  

t h e  p r e d i c t i o n s  of t h e  r e s p o n s e  com pe t i t ion  h y p o t h e s i s  s in c e  more e r r o r s  were 

made in  the SCI c o n d i t i o n  than  in e i t h e r  t h e  SC or NU c o n d i t i o n s .  The 

p r e d i c t i o n s  of the pathway i n h i b i t i o n  h y p o th e s i s  were no t  confirmed s i n c e  t h e  

SC c o n d i t i o n  did not  produce s i g n i f i c a n t l y  more e r r o r s  than  the  NU c o n d i t i o n .

A s i m i l a r  a n a l y s i s  on t h e  number of  e r r o r s  was performed using s u b j e c t s  as  a 

random f a c t o r .  This  a n a l y s i s  a l s o  r e s u l t e d  in a s i g n i f i c a n t  main e f f e c t  of 

prime type  (F (5 ,150)= 35 .?3 ,  MSe=2.14, p < .0 1 ) .  The mean number of  e r r o r s  

(maximum = 17 e r r o r s )  f o r  t h e  d i f f e r e n t  pr iming  c o n d i t i o n s  were: 1) SCI =

5 .0 8 ,  2) SC = 3 .75 ,  3) DCl = 3 .3 0 ,  4) DC = 3 .9 4 ,  5) CR = .69,  and 6) NU = 3 .6 9 .  

Tukey p a i rw i s e  comparisons showed t h a t  s i g n i f i c a n t l y  more e r r o r s  were made in 

th e  SCI cond i t io n  than  e i t h e r  the  NU c o n d i t i o n  ( t=4 .14)  or t h e  SC c o n d i t io n  

( t = 3 . 9 6 ) .  The SC c o n d i t i o n  d id  no t  d i f f e r  s i g n i f i c a n t l y  from the  NU c o n d i t i o n .  

There a l s o  was a s i g n i f i c a n t  i n t e r a c t i o n  between prime type and p r i m e - t a r g e t  

p a i r i n g s ,  ( F (2 5 ,1 5 0  =2 .02,  MSe=2.14, p ( . 0 1 ) .  T h i s  i n t e r a c t i o n  was c h a r a c t e r i z e d  

by l e s s  v a r i a b i l i t y  in the  means of  t h e  CA and NU c o n d i t i o n s  as  compared t o  the  

remain ing  c o n d i t i o n s .
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F i n a l l y ,  an a n a l y s i s  was performed on th e  l a t e n c i e s  of  SCI e r r o r s .  F i r s t ,  t h e  

e r r o r s  made w i th in  the SCI c o n d i t i o n  were c a te g o r i z e d  a s  e i t h e r  1) being SCI 

pr imes given a s  c o r r e c t  r e s p o n s e s  o r  2) any o ther  e r r o r .  Mean l a t e n c i e s  f o r  

both c l a s s i f i c a t i o n  e r r o r s  were found f o r  31 s u b j e c t s  who made both t ypes  o f  

e r r o r s .  The a n a l y s i s  showed t h a t  t h e  l a t e n c y  fo r  SCI prime e r r o r s  (8 .33 s e c . )  

was s i g n i f i c a n t l y  l e s s  (F (1 ,30 )= 17 .60 ,  MSe=2.14, p < .0 1 ) t h a n  o the r  t y p e s  of

e r r o r s  (10.77 s e c . ) .  This a n a l y s i s  shows t h a t  s u b j e c t s  t en d e d  t o  give f a s t  SCI 

prime e r r o r s ,  sugges t ing  t h a t  t h e  SCI primes d i r e c t l y  competed as  c o r r e c t  

r e s p o n s e s .  I f  t h e  SCI e r r o r s  were guesses  which r e s u l t e d  from i n h i b i t e d  

pathways, i t  would be expected t h a t  t h e  SCI primes would have l a t e n c i e s  a s  long 

as  o th e r  ty p es  o f  guessing e r r o r s .

In summary, t h e  r e s u l t s  g e n e r a l l y  support  t h e  p r e d i c t i o n s  of  the  r esponse  

com pe t i t ion  hypo th es i s  even though t h e  expected e f f e c t s  were no t  c o n s i s t e n t l y  

found in t h e  d i f f e r e n t  p r i m e - t a r g e t  p a i r i n g  c o n d i t i o n s .  SCI primes tended t o  

r e s u l t  in s lower l a t e n c i e s  and more e r r o r s  than t h e  NW and SC c o n d i t io n s  as  

expected by the  response c o m p e t i t io n  h y p o th e s i s .  However, SC primes never  

produced any evidence f o r  p roducing  a i n h i b i t i n g  e f f e c t  a s  compared to  t h e  NU 

primes as expected by the pathway i n h i b i t i o n  h y p o t h e s i s .



Exeeriment 2

Experiment  2 was des igned  t o  p ro v id e  a d d i t i o n a l  e v ide nc e  f o r  e i t h e r  t h e  pathway 

i n h i b i t i o n  or  response  c o m p e t i t i o n  e x p la n a t i o n s  o f  t h e  i n h i b i t i n g  e f f e c t s  of 

sem an t ic  pr iming on r e c a l l .  T h i s  was done by m an ip u la t in g  t h e  number and th e  

t y p i c a l i t y  of  the semantic  p r im ing  s t i m u l i  which p receded  t h e  p r e s e n t a t i o n  o f  a 

word d e f i n i t i o n .  Pr iming i n s t a n c e  t y p i c a l i t y  was d e f ined  in  te rm s  o f  t h e  

f r e q u e n c y  which a given c a t e g o r y  in s t a n c e  was g iven  f o r  a p a r t i c u l a r  c a t e g o r y .  

High f requency  i n s t a n c e s  sh o u ld  be more t y p i c a l  o f  a ca tegory  t h a n  low 

f re que nc y  i n s t a n c e s .

I f  t h e  r e s p o n s e  c o m p e t i t io n  e x p la n a t i o n  i s  c o r r e c t  then  i n c r e a s i n g  t h e  number 

o f  SCI pr imes which a r e  p r e s e n t e d  on a t r i a l  shou ld  i n c r e a s e  t h e  number o f  

p o t e n t i a l  competing r e s p o n s e s  and t h e r e f o r e  i n c r e a s e  t h e  amount of  t ime  needed 

to r e t r i e v e  the  t a r g e t .  In  c o n t r a s t ,  the  r esponse  c o m p e t i t io n  h y p o t h e s i s  would 

not  p r e d i c t  a s u b s t a n t i a l  i n h i b i t i o n  e f f e c t  a s  a r e s u l t  of  m an ip u la t in g  th e  

t y p i c a l i t y  o r  f requency t h a t  an i n s t a n c e  pr ime i s  g iven  in  re sponse  t o  i t s  

c a t e g o ry  name. Both h igh  and low f requency  r e s p o n s e s  should f u n c t i o n  a s  

competing responses  and t h e r e f o r e  should cause  e q u a l  amounts of  i n h i b i t i o n .

However, i f  t h e  pathway i n h i b i t i o n  h y p o th e s i s  i s  c o r r e c t  i t  would be expec ted  

t h a t  low frequency i n s t a n c e s  would produce l e s s  i n h i b i t i o n  than  h igh  f requency  

pr im ing  i n s t a n c e s .  In t h e  c a s e  o f  low f requency  i n s t a n c e s ,  l i t t l e  a c t i v a t i o n

22
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find i n h i b i t i o n  of the  t a r g e t  should occur  s i n c e  t h e  t h e o r e t i c a l  semant ic  

d i s t a n c e  between a low f r e q u e n c y  prime and a h igh  f re que nc y  t a r g e t  i s  q u i t e  

g r e a t .  On the o t h e r  hand ,  a high frequency  pr ime and a high f requency  t a r g e t  

shou ld  be l e s s  d i s t a n t .  Any s p re a d ing  a c t i v a t i o n  sho u ld  be s t r o n g e r  a t  the  

t a r g e t  l o c a t i o n  when pr imed by ano the r  h igh  f re q u e n c y  pr ime. T h e re fo re  t h e  

amount of  r e s u l t i n g  i n h i b i t i o n  should  be g r e a t e r  when h igh  f requency i n s t a n c e s  

o f  t h e  t a r g e t ' s  c a t e g o r y  a r e  used as  pr im ing  s t i m u l i  t h a n  when low f requency  

pr im es a r e  used.  The pathway i n h i b i t i o n  h y p o t h e s i s  would a l s o  p r e d i c t  t h a t  t h e  

number of  primes may i n f l u e n c e  th e  amount o f  i n h i b i t i o n  s in c e  more t h an  one 

prime cou ld  a c t i v a t e  and i n h i b i t  t h e  t a r g e t  more t h a n  J u s t  one pr im e.  However, 

t h i s  e f f e c t  should be more predominant  w i th  high  f r e q u e n c y  pr imes than  wi th  low 

f re que nc y  primes s i i n c e  low f requency  pr imes shou ld  n o t  i n h i b i t  t h e  t a r g e t  t o  

t h e  same ex ten t  as h igh  frequency  pr im es.

Method.

S u b j e c t s .  T h i r t y - s i x  U n i v e r s i t y  of  Oklahoma i n t r o d u c t o r y  psychology s t u d e n t s  

s e rv e d  as  s u b j e c t s .

M a t e r i a l s .  The same 102 t a r g e t  and d e f i n i t i o n  s t i m u l i  used in  exper imen t  1 

were a l s o  used in exper imen t  2 .  Within each o f  t h e  17 c a t e g o r i e s ,  t h e  number of  

pr im es  and the t y p i c a l i t y  o f  t h e  pr imes a s  measured by p roduc t ion  f requency  in  

t h e  B a t t i g  and Montague (196?)  norms were m an ip u la t e d .  Of the s i x  problems 

w i t h i n  a category t h e r e  were t h r e e  high f requency  p r im ing  in s t a n c e s  ( f> 20) and 

t h r e e  low frequency  i n s t a n c e  pr imes  (f< 12) .  With in  each  frequency  ty p e  t h e r e  

was a problem with one ,  two and f o u r  p r im ing  s t i m u l i .  In a d d i t i o n ,  t h e  

Thorndike-Lorge (1944) f r e que nc y  va lue was found f o r  a l l  o f  the  h igh  and low
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p r o d u c t io n  frequency pr iming s t i m u l i .  The Thorndike-Lorge frequency v a l u e s  were 

g e n e r a l l y  found to  be in  accordance  with t h e  B a t t i g  and Montague (1969) 

p r o d u c t i o n  frequency v a lu e s .  However, in  many c a t e g o r i e s  t h e r e  were high 

f re que nc y  ca tegory  i n s t a n c e s  which had low Thorndike-Lorge c o u n t s .  

O c c a s s i o n a l l y  t h e r e  were a l s o  low frequency  c a t e g o r y  i n s t a n c e s  which had high  

Thorndike-Lorge coun ts .  The p r im in g  s t i m u l i  used in  experiment  2 a r e  p r e s e n t e d  

i n  Appendix D.

P roc edu re .  The procedure and a p p a ra tu s  were i d e n t i c a l  t o  t h a t  used  in  

Experiment  1, except  t h a t  t h e  p r iming  s t i m u l i  were p r e se n ted  on t h e  CRT f o r  

f i v e  s e c o n d s .  This pr iming d u r a t i o n  was used t o  e n a b le  s u b j e c t s  t o  r ead  a l l  of  

t h e  p r im ing  s t i m u l i .  S u b je c t s  were a l s o  t o l d  t h a t  none o f  t h e  pr iming s t i m u l i  

would be used as c o r r e c t  answers .

Design and Analyses .  The complete  des ign  of  exper imen t  2 was a 3 x 2 x 17 x 

6 x 6  mixed f a c t o r i a l  d e s ig n .  T y p i c a l i t y ,  number of  pr im es ,  and c a t e g o ry  type

were w i t h in  s u b je c t s  v a r i a b l e s ,  whi le  s i x  d i f f e r e n t  c o u n te r b a l a n c in g  l i s t s  

which v a r i e d  the  s p e c i f i c  p a i r i n g s  between the  p r im ing  s t i m u l i  and t h e  t a r g e t s  

were a between s u b j e c t s  v a r i a b l e  and s ix  s u b j e c t s  were p resen ted  each  l i s t .  

Again,  t h e  pr imary dependent  v a r i a b l e s  were the  l a t e n c y  r e q u i r e d  t o  g e n e r a t e  

t h e  t a r g e t  from d e f i n i t i o n  o n s e t  and the  number o f  e rroneous  r e s p o n s e s  made 

w i t h in  each  c o n d i t i o n .  All  ANOVA's were performed u s in g  both s u b j e c t s  and 

problems as  random f a c t o r s .

R e s u l t s  and  D iscuss ion .

An i n i t i a l  ANOVA was done on the c o r r e c t  answer l a t e n c y  d a ta  c o l l e c t e d  in

experiment  2 using problems as  a random f a c t o r .  As in  experiment  1 any problems
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which held no o b s e r v a t i o n s  in  any one o f  t h e  d i f f e r e n t  priming c o n d i t i o n s  were 

e l i m i n a t e d  from t h e  a n a l y s i s .  This r e s u l t e d  in  a t o t a l  of 96 problems being 

inc luded  in the a n a l y s i s .  These problems were subsequen t ly  removed from a l l  

o t h e r  a n a ly s e s .  The r e s u l t s  showed no s i g n i f i c a n t  e f f e c t s  of  e i t h e r  t h e  number 

of  pr iming  s t i m u l i ,  t h e  p roduct ion  f re q u e n c y ,  o r  any i n t e r a c t i o n s .

A s i m i l a r  a n a ly s i s  was performed us ing  s u b j e c t s  a s  a random f a c t o r .  The 

problems which were e l i m i n a t e d  as  a r e s u l t  o f  t h e  i n i t i a l  "by-problems" 

a n a l y s i s  were also e l i m i n a t e d  in  the  " b y - s u b j e c t s "  a n a l y s i s .  The r e s u l t s  showed 

a  s i g n i f i c a n t  e f f e c t  of t h e  number of  p r iming  s t i m u l i  (F (2 ,60 )=5 .84 ,  MSe=2.34, 

p< .0 1 ) .  The mean l a t e n c y  f o r  1, 2, and 4 pr imes  were 6 .5 2 ,  6 .2 8 ,  and 7 .1 2  s e c . ,  

r e s p e c t i v e l y .  Tukey p a i r w i s e  comparisons showed t h a t  s i g n i f i c a n t l y  more time 

was r e q u i r e d  to r e c a l l  a c o r r e c t  answer when t h e  t a r g e t  d e f i n i t i o n  was preceded 

by fou r  primes as compared t o  e i t h e r  one pr ime ( t= 2 .5 3 )  or  two pr imes ( t = 3 .5 4 ) .  

N e i th e r  t h e  main e f f e c t  o f  t y p i c a l i t y  nor  i t s  i n t e r a c t i o n  with t h e  number of 

pr imes were s i g n i f i c a n t .  The main e f f e c t  o f  p r i m e - t a r g e t  c o u n te r b a l a n c in g  was 

s i g n i f i c a n t ,  (F (5 ,30 )= 3 .16 ,  MSe=13.89, p < .0 5 ) ,  a s  was i t s  i n t e r a c t i o n  wi th  the  

number of  primes ( F (1 0 ,6 0 ) = 2 .0 2 ,  MSe=2.34, p ( . 0 5 ) .  The s i g n i f i c a n t  i n t e r a c t i o n  

was r e f l e c t e d  by the  f a c t  t h a t  the  l a t e n c i e s  o f  two c oun te rba la nc ing  groups (1 

and 3) increased  as a f u n c t i o n  of t h e  number o f  pr ime while t h e  l a t e n c i e s  of 

a no the r  two groups (4 and 5) decreased  a s  a f u n c t i o n  of  the  number o f  pr imes.  

The two remaining groups (2 and 6) dec reased  in  l a t e n c y  from one t o  two primes 

and i n c r e a s e d  in l a t e n c y  from two to  fo u r  p r im es .

The f i n d i n g  t h a t  t h e  mean la tency  i n c r e a s e d  as  a f u n c t io n  o f  t h e  number of  

pr imes and t h a t  t y p i c a l i t y  a s  measured by c a t e g o r y  p roduct ion  f requency  had no
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e f f e c t  on r e c a l l  l a t e n cy  i s  c o n s i s t e n t  with t h e  p r e d i c t i o n s  o f  t h e  response  

c o m p e t i t io n  hypo thes i s .  However t h e s e  r e s u l t s  must be i n t e r p r e t e d  w i t h  c a u t i o n .  

The number of primes e f f e c t  was s i g n i f i c a n t  o n ly  in  the  " b y - s u b j e c t s "  a n a l y s i s  

and only two of  the  f o u r  c oun te rba la nc ing  groups  in  t h i s  a n a l y s i s  showed the  

e xpe c te d  monotonie i n c r e a s e  i n  l a t e n cy  a s  a f u n c t i o n  of t h e  number o f  pr imes.

Another  ANOVA was done on t h e  l a t e n cy  d a t a  f o r  both c o r r e c t  and i n c o r r e c t l y  

answered problems. During d a t a  c o l l e c t i o n  i t  was n o t i c e d  t h a t  s u b j e c t s

f r e q u e n t l y  r eq u i r ed  more t im e  t o  r e c a l l  answers'  fo r  problems which were 

p receded  by four  pr iming s t i m u l i .  However, many of  t h e s e  t r i a l s  r e s u l t e d  in

e r r o n e o u s  answers.  I t  was a l s o  observed t h a t  t h e s e  long l a t e n c i e s  were n o t  as 

p r e v a l e n t  fo r  problems preceded by l e s s  th an  f o u r  pr imes.  T h e r e f o r e  i t  was of 

i n t e r e s t  t o  ana lyze  a l l  of  t h e  la t ency  d a t a  inc lud ing  th e  l a t e n c i e s  to 

i n c o r r e c t l y  answered problems t o  c ap tu re  t h i s  observed c om pe t i t ion  e f f e c t .

The "by-problems" a n a l y s i s  of  a l l  l a t e n cy  d a t a  showed a s i g n i f i c a n t  e f f e c t  of 

t h e  number of pr imes,  ( F ( 2 , 1901=6.15, MSe=9.30, p< .01) .  The mean l a t e n c i e s  fo r  

t h e  o n e ,  two and four  pr ime c o n d i t i o n s  were 8.34 ,  8 .26 and 9 .24  s e c . ,

r e s p e c t i v e l y .  Tukey p a i r w i s e  comparisons showed t h a t  t h e  f o u r  p r im e  c o n d i t io n  

r e s u l t e d  in s i g n i f i c a n t l y  lo nger  l a t e n c i e s  t h a n  e i t h e r  t h e  one pr im e c o n d i t io n  

( t= 2 .3 9 )  or the two pr ime c o n d i t io n  ( t = 3 . 1 4 ) .  The d i f f e r e n c e  be tween  t h e  one

and two prime c o n d i t i o n s  was n o t  s i g n i f i c a n t .  In  a d d i t i o n ,  t h e  main e f f e c t  of

c a t e g o r y  t y p i c a l i t y  and a l l  of i t s  i n t e r a c t i o n s  were no t  s i g n i f i c a n t .

The " b y - s u b j e c t s "  a n a l y s i s  a l s o  showed a main e f f e c t  of  number o f  primes 

( F(2 , 60)=6.37,  MSe=3.53, p < .01 ) .  The means f o r  the one, two, and f o u r  prime
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c o n d i t i o n s  were 8 .3 6 ,  8 .2 8  and 9.29 s e c . ,  r e s p e c t i v e l y .  Tukey comparisons

showed t h a t  t h e  f o u r  prime c o n d i t i o n  r e s u l t e d  in  s i g n i f i c a n t l y  longer  l a t e n c i e s

t h a t  e i t h e r  t h e  one ( t=2 .97)  or  t h e  two ( t= 3 .2 2 )  pr ime c o n d i t i o n s .  There a l s o  

was a s i g n i f i c a n t  e f f e c t  of  p r i m e - t a r g e t  c o u n t e r b a l a n c i n g  groups,  

(F (5 ,3 0 )= 2 .8 9 ,  MSe=25.37, p < .0 5 ) .  Coun te rba lanc ing  g roups  1, 3 and 6 had

m ono to n ica l ly  i n c r e a s i n g  l a t e n c i e s  a s  a  f u n c t i o n  o f  t h e  number of  pr im es.

These a n a l y s e s  based  upon t h e  l a t e n c i e s  f o r  c o r r e c t l y  and i n c o r r e c t l y  answered 

problems do p r o v id e  some s u p p o r t  f o r  t h e  response  c o m p e t i t i o n  hypo thes i s  s i n c e  

pr iming wi th  f o u r  semantic  pr imes  p roduced  longer  l a t e n c i e s  th a n  fewer number 

o f  p r im es ,  bu t  the  r e s u l t s  a r e  n o t  c o n s i s t e n t  f o r  a l l  s u b j e c t s .  In a d d i t i o n ,  

the  t y p i c a l i t y  of  the  priming s t i m u l i  in  r e l a t i o n  to  t h e  t a r g e t  ca tegory  had no 

e f f e c t  on r e c a l l  l a t e n c y .  In agreement  with t h e  r e s p o n s e  com pe t i t io n  

h y p o t h e s i s ,  t h e  r e s u l t s  o f  t h e  t y p i c a l i t y  v a r i a b l e  s u g g e s t  t h a t  both high and 

low f requency  pr imes i n t e r f e r e d  w i th  semantic  r e c a l l  t o  the  same e x t e n t .  

However, t h e  t y p i c a l i t y  e f f e c t  cou ld  have been in f l u e n c e d  by t h e  f a c t  t h a t  t h e  

priming s t i m u l i  Thorndike-Lorge (1944) f requency  c o u n t s  d id  not correspond 

e x a c t l y  t o  t h e i r  r e s p e c t i v e  B a t t i g  ad Montague (1969) ca tegory  frequency  

v a lu e s .

Although t h e  r e s u l t s  a re  somewhat i n  agreement wi th  t h e  response  c om pe t i t ion  

h y p o t h e s i s ,  r e c a l l  l a t ency  d id  n o t  m ono ton ica l ly  i n c r e a s e  a s  a  f u nc t ion  o f  t h e  

number of  p r im e s .  In  f a c t ,  two p r im es  r e s u l t e d  in  s l i g h t l y  f a s t e r  l a t e n c i e s  

than  one p r im e .  A f a c t o r  which may have c o n t r i b u t e d  t o  t h e  weak e f f e c t  o f  t h e  

number o f  p r im in g  s t i m u l i  was t h e  f a c t  t h a t  s u b j e c t s  were aware t h a t  t h e
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prim ing  s t i m u l i  never  in c lu d e d  t h e  c o r r e c t  answer o f  t h e  problems which they  

p r ec e d e d .  N e i l l  (197?) has  p r o v id e d  ev idence  t h a t  s u b j e c t s  can a c t i v e l y  i n h i b i t  

a t t e n d i n g  pr iming s t i m u l i  which a r e  no t  p r e d i c t i v e  o r  a r e  i r r e l e v a n t  t o  t h e  

t a r g e t  s t i m u l u s .  Thus, s u b j e c t s  in  t h e  p r e s e n t  e xpe r im en t  may have a c t i v e l y  

i n h i b i t e d  a t t e n d in g  th e  p r im es  even though t h e s e  s t i m u l i  were o v e r t l y  

pronounced on each t r i a l .  Th is  s p e c u l a t i o n  s u g g e s t s  t h a t  t h e  e f f e c t s  of  

r e sponse  competi t ion  can be reduced  by a c t i v e  a t t e n t i o n a l  mechanisms.

Another  c o n t r i b u t i n g  f a c t o r  t o  t h e s e  r e s u l t s  may have been the  use of  a f i v e  

second pr iming  s t imulus  d u r a t i o n  f o r  a l l  pr iming s t i m u l i .  The use o f  a c o n s t a n t  

prime d u r a t i o n  may have caused  s u b j e c t s  t o  p roces s  and t h e r e f o r e  a c t i v a t e  each 

i n d i v i d u a l  prime to  a l e s s e r  e x t e n t  as  t h e  number o f  pr iming s t i m u l i  i n c r e a s e d .  

Thus, one prime could be p r o c e s s e d  f o r  5 seconds when p r e s e n te d  a lo n e ,  f o r  2 .5  

seconds when presen ted  in  p a i r s ,  and only fo r  1 .25 seconds i f  f o u r  pr imes were 

p r e s e n t e d  on a t r i a l .  I f  t h e  p o t e n t i a l  f o r  r esponse  com p e t i t io n  i s  dependent  

upon prime process ing  d u r a t i o n ,  t h en  one would e x p e c t  smal l  d i f f e r e n c e s  between 

the  number of prime c o n d i t i o n s .  Thus, even though f o u r  pr imes were p r e s e n t e d  as  

competing responses ,  t h e i r  a c t i v a t i o n  l e v e l s  may have n o t  been h igh  enough t o  

cause a p p r e c i a b l e  r esponse  c o m p e t i t i o n .

Analyses  on the number o f  e r r o r s  d a ta  may s u p p o r t  t h e  same c o n c l u s i o n s .  I f  

r e sponse  compet i t ion  o c c u r r e d ,  t h en  t h e  number of  e r r o r s  should i n c r e a s e  a s  a 

f u n c t i o n  of  the number of  pr im es  s in c e  t h e o r e t i c a l l y ,  t h e  amount of  r e sponse  

c o m p e t i t i o n  should be g r e a t e r  a s  t h e  number o f  pr im es  i n c r e a s e d .  However, i f  

s u b j e c t s  a c t i v e l y  i n h i b i t e d  a t t e n d i n g  t h e  pr imes  a n d /o r  i f  t h e  f i v e  second 

pr im ing  i n t e r v a l  a f f e c t e d  t h e  a c t i v a t i o n  l e v e l s  of  t h e  pr iming s t i m u l i ,  t h en  

the  number of e r ro r s  may be c o n s t a n t  a c ro s s  a l l  of  t h e  pr iming c o n d i t i o n s .
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The "by-problems"  a n a l y s i s  showed no s i g n i f i c a n t  e f f e c t  of  number of  pr imes o r  

p ro d u c t i o n  frequency .  The " b y - s u b j e c t s "  a n a l y s i s  showed no s i g n i f i c a n t  main 

e f f e c t s .  There was a s i g n i f i c a n t  i n t e r a c t i o n  between t h e  number of pr imes and 

t h e  p r i m e - t a r g e t  c o u n te r b a l a n c in g  v a r i a b l e  (F (10 ,60 )= 2 .77 ,  MSe=2.15, p<.01)  and 

a  s i g n i f i c a n t  i n t e r a c t i o n  between t h e  number o f  p r im es ,  t y p i c a l i t y  and t h e  

c o u n te r b a l a n c in g  v a r i a b l e  (F(10 ,60)2==2.35 ,  MSe=2.35, p< .05) .  These

i n t e r a c t i o n s  were no t  p a r t i c u l a r l y  i n fo r m a t iv e .  Thus,  t h e  e r r o r  a n a ly s e s  

s u p p o r t  t h e  conc lu s ion  t h a t  t h e  r e s u l t s  o f  t h e  p r e s e n t  experiment  were 

i n f l u e n c e d  by methodological  c o n s i d e r a t i o n s .  In summary, the  r e s u l t s  o f  

expe r im en t  2 provided only minimal suppor t  f o r  t h e  response c o m p e t i t io n  

h y p o t h e s i s .  Apparent ly ,  p r o c e d u r a l  f a c t o r s  may have reduced  o r  e l im in a te d  any 

e f f e c t  of  the  number of pr imes upon r e c a l l  l a t e n c y .  In  a d d i t i o n ,  the  t y p i c a l i t y  

e f f e c t  nay have been i n f l u e n c e d  by frequency  f a c t o r s .



General  D iscuss ion

The r e s u l t s  o f  experiment  1 p rov ided  evidence f o r  t h e  r e s p o n s e  compet i t ion  

h y p o t h e s i s  of t h e  n e g a t iv e  e f f e c t s  o f  semantic  pr iming on r e c a l l .  Priming a 

d e f i n i t i o n  wi th  an i n s t a n c e  from t h e  same ca tegory  a s  t h e  d e f i n i t i o n  t a r g e t  

r e s u l t e d  i n  s lo w er  r e c a l l  l a t e n c i e s  than  priming w i th  a n e u t r a l  warning 

s t i m u l u s .  The response c o m p e t i t io n  h y p o th e s i s  expec t s  t h a t  t h e  a c t i v a t i o n  of  an 

i n s t a n c e  from t h e  t a r g e t  c a t e g o ry  should a c t i v a t e  a  p o t e n t i a l  competing 

r e s p o n s e .  Because t h i s  p o t e n t i a l  response  i s  more a c t i v e  t h an  th e  a c tu a l  

t a r g e t ,  i t  i s  more l i k e l y  t o  be r e t r i e v e d  in response  t o  t h e  d e f i n i t i o n  than  

th e  t a r g e t .  Th i s ,  in t u rn  s h ou ld :  1) i n c r e a s e  the  l a t e n c y  t o  r e c a l l  t h e  c o r r e c t  

t a r g e t ,  and 2) i n c r e a s e  t h e  p r o b a b i l i t y  o f  making an e r r o n e o u s  r esponse .  The 

r esponse  com pe t i t ion  h y p o th e s i s  a l s o  p r e d i c t s  t h a t  pr im ing  w i th  a ca tegory  name 

shou ld no t  produce an i n c r e a s e  i n  r e c a l l  l a t e n c y .  The s p re a d i n g  a c t i v a t i o n  from 

a  c a te g o ry  name prime should  a c t i v a t e  most i n s t a n c e s  w i t h i n  t h a t  ca tegory  to  

n e a r ly  t h e  same e x t e n t .  Thus,  no one r esponse  should predomina te  t h e  o th e r s  and

r e c a l l  l a t e n c y  should n o t  be hindered  r e l a t i v e  t o  a no -prime c o n t r o l .  In

a d d i t i o n ,  s i n c e  ca tegory  name p r im ing  l a t e n c i e s  should be equal  t o  n e u t r a l

warning l a t e n c i e s ,  i n s t a n c e  p r im ing  should be s lower t h an  ca tegory  name 

p r im ing .  Since the  c a te g o ry  name pr imes shou ld not  cause  r e s p o n s e  com pe t i t ion ,  

t h e  number of  e r r o r s  should be l e s s  i n  t h i s  c o n d i t i o n  a s  compared to  when a 

c a te g o ry  i n s t a n c e  s e rv e s  a s  a pr ime. These p r e d i c t i o n s  o f  the  response 

c o m p e t i t io n  hypothes i s  f o r  bo th  t h e  la t e ncy  and e r r o r  d a t a  were v e r i f i e d  in

30
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experiment  1.

Converse ly ,  t h e  pathway i n h i b i t i o n  hypo th es i s  p r e d i c t s  t h a t  c a t e g o ry  name 

pr iming shou ld r e s u l t  in l a t e n c i e s  which a r e  s lower than  n e u t r a l  warning pr ime 

l a t e n c i e s .  I f  memory a c t i v a t i o n  c a u se s  a temporary i n h i b i t i o n  o f  memory 

pathways, one would expect  t h a t  p r im ing  with the  c a t e g o ry  name of  a t a r g e t  

would i n h i b i t  a l l  o f  the pathways emanat ing from th e  c a t e g o r y  name. I f  a  t a r g e t  

i s  then r e c a l l e d  i n  response  t o  a d e f i n i t i o n  which i n c l u d e s  t h e  same c a t e g o r y  

name i t  fo l l o w s  t h a t  r e c a l l  w i l l  be  s low er  than i f  no pr ime had been p r e s e n t e d .  

The pathway i n h i b i t i o n  h y p o th e s i s  a l s o  p r e d i c t s  t h a t  c a t e g o ry  i n s t a n c e  and 

ca tego ry  name pr iming should produce  e q u iv a l e n t  number o f  erroneous r e s p o n s e s .  

The r e s u l t s  of both the  l a t e n c y  and e r r o r  da ta  i n d i c a t e  t h a t  t h i s  was no t  t h e  

case in experment  1.

Experiment  2 was designed t o  d e m o n s t ra te  t h a t  i n c r e a s i n g  t h e  number o f  semant ic  

pr iming s t i m u l i  would i n c r e a s e  t h e  number of  competing responses  and ,  hence ,  

r e c a l l  l a t e n c i e s .  Although t h e r e  was some evidence of  t h i s  expected e f f e c t ,  

r e c a l l  l a t e n c y  did not i n c r e a s e  m onoton ica l ly  with t h e  number o f  p r im ing  

s t i m u l i  a c r o s s  a l l  p r im e - t a r g e t  c o u n te r b a l a n c in g  g ro u p s . One ex p la n a t io n  o f  t h e  

r e s u l t s  of  experiment  2 was t h e  use  o f  a  c o n s ta n t  pr im ing s t im u lus  d u r a t i o n  f o r  

a l l  number of pr im es.  However, a more compell ing e x p l a n a t i o n  of  t h es e  r e s u l t s  

was the  f a c t  t h a t  s u b je c t s  were t o l d  t h a t  the  pr iming i n s t a n c e s  would never  be 

t h e  c o r r e c t  r e sponse .  The re fo re ,  s u b j e c t s  may have been a b l e  t o  a c t i v e l y  i g n o r e  

t h e  pr imes even though they  were o v e r t l y  pronounced.  T h i s  would a l s o  have t h e  

e f f e c t  of  d i l u t i n g  the e f f e c t i v e n e s s  o f  t h e  number of  p r im es  m anipu la t ion .

The r e s u l t s ,  which suppor t  t h e  r e s p o n s e  compet i t ion  h y p o t h e s i s  of the  n e g a t i v e



32

e f f e c t s  o f  sepiciTitic p r im ing  on r e c a l l ,  have an impact  on s e v e r a l  a r e a s  

co n c e r n in g  human memory. F i r s t ,  r esponse  c o m p e t i t i o n  can e x p la i n  t h e  c u r r e n t  

t h e o r e t i c a l  i s s u e  o f  sem an t ic  pr iming and r e c a l l  w i thou t  making a d d i t i o n a l  

a s su m p t io n s  to the  t h e o r y  o f  sp read ing  a c t i v a t i o n .  Thus,  only t h e  concep t  of 

s p r e a d i n g  a c t i v a t i o n  i s  r e q u i r e d  t o  e x p la i n  t h e  phenomenon in  q u e s t i o n .  In 

c o n t r a s t  the  pathway i n h i b i t i o n ,  h y p o th e s i s  r e q u i r e s  t h e  adop t ion  o f  an o th e r  

a ssum pt ion  t o  the  a l r e a d y  l e n g t h y  l i s t  o f  a s sum pt ions  i n  C o l l in s  and Lof tus  

(1975) .  Therefore ,  t h e  r e s p o n s e  com pe t i t ion  h y p o t h e s i s  i s  more pa rs im on ious  to  

t h e  p r e s e n t  accounts  o f  human semantic  memory. Second,  t h e  re sponse  c o m p e t i t io n  

h y p o t h e s i s  i s  a lso  c o n s i s t e n t  wi th  t h e  documented i n h i b i t i n g  e f f e c t s  of  p a r t i a l  

l i s t  cue ing  (Slameka, 1968) .  The p r e s e n t  r e s u l t s  i n c r e a s e  the  g e n e r a l i t y  o f  t h e  

f i n d i n g  t h a t  the a c t  o f  r e t r i e v a l  can i n h i b i t  subsequen t  r e t r i e v a l .  Th i rd ,  

s i n c e  response  com pe t i t ion  has  been o f f e r e d  a s  an e x p la n a t i o n  f o r  r e t r o a c t i v e  

i n h i b i t i o n  e f f e c t s  in p a i r e d - a s s o c i a t e  l e a r n i n g ,  (McGeoch, 1933),  r e s u l t s  which 

d e m o n s t ra t e  response c o m p e t i t i o n  in semantic  memory would i n d i c a t e  t h a t  s i m i l a r  

p r o c e s s e s  occur in both  semant ic  and e p i s o d ic  memory. F i n a l l y ,  a  dem ons t ra t ion  

o f  r e s p o n s e  com pe t i t ion  a s  an e x p la n a t io n  o f  r e c a l l  i n h i b i t i o n  by semantic  

p r im ing  has i m p l i c a t i o n s  f o r  t h e  " f u n c t io n a l  f i x i t y "  e f f e c t  observed in  problem 

s o l v i n g  by Dunckner (1945 ) .  Func t io na l  f i x i t y  may be t h e  r e s u l t  o f  an 

i n a p p r o p r i a t e  problem s o l u t i o n  being r e p e a t e d l y  a c t i v a t e d  in  memory, which 

competes  wi th  the  c o r r e c t  s o l u t i o n  f o r  r e t r i e v a l .  Thus,  the  p r e s e n t  r e s u l t s  

adds  both  to  the impor tance  and the  p o t e n t i a l  g e n e r a l i t y  o f  r esponse  

c o m p e t i t i o n  as a f a c t o r  i n  human memory.
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A bs t rac t

Two exper imen ts  were performed t o  d i s c r i m i n a t e  between a pathway i n h i b i t i o n  and 

a r esponse  com pe t i t ion  e x p la n a t i o n  of  t h e  n e g a t i v e  e f f e c t s  of  semant ic  pr iming 

on r e c a l l .  Experiment  1 was designed to  d i f f e r e n t i a t e  between t h e s e  

e x p l a n a t i o n s  by us in g  c a te g o ry  name and i n s t a n c e  pr iming s t i m u l i .  D i f f e r e n t i a l  

p r e d i c t i o n s  expected  by the  pathway i n h i b i t i o n  and response  c o m p e t i t io n  

hypo theses  a re  d i s c u s s e d .  Experiment 2 performed t h e  same t h e o r e t i c a l  f u n c t i o n  

by m an ipu la t ing  t h e  number o f  priming s t i m u l i  and th e  t y p i c a l i t y  o f  pr iming 

i n s t a n c e s  in r e l a t i o n  t o  the ca tegory  of  the  c o r r e c t  r e s p o n s e .  In both 

expe r im e n t s  s u b j e c t s  g e n e ra te d  words i n  r e sponse  t o  a d e f i n i t i o n  which was 

preceded  by d i f f e r e n t  t y p e s  o f  s e m a n t i c a l l y  s i m i l a r  m a t e r i a l .  I m p l i c a t i o n s  of  a 

de m o n s t ra t io n  of  r e s p o n s e  compet i t ion  in semant ic  memory r e t i r e v a l  a r e  a l so  

d i s c u s s e d .
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The p r e s e n t  r e s e a r c h  was performed t o  p rov ide  evidence t h a t  semant ic  pr iming 

can have a n e g a t iv e  e f f e c t  on semant ic  r e t r i e v a l  in  t a s k s  which invo lve  

g e n e ra t i o n  r a t h e r  than  v e r i f i c a t i o n  o r  i d e n t i f i c a t i o n .  In  a d d i t i o n ,  t h i s  

r e s e a rc h  was designed to  dem ons t ra te  t h a t  any n e g a t i v e  e f f e c t  of  semantic  

pr iming i s  caused by re sponse  c o m p e t i t io n  r a t h e r  than  t h e  a c t i o n  o f  a s p e c i f i c  

i n h i b i t o r y  mechanism.

Priming r e f e r s  t o  an experimenta l  p rocedure  in which t h e  p r o c e s s in g  of  a 

c r i t i c a l  or " t a r g e t "  s t im u lus  i s  a f f e c t e d  by the  p r o c e s s i n g  o f  a p rev io u s ly  

p re se n ted  "p r iming"  s t i m u lu s .  In r e c e n t  y e a r s ,  i n v e s t i g a t o r s  have f r e q u e n t l y  

used pr iming p rocedures  t o  s tudy t h e  p rocesses  and s t r u c t u r e  of semantic 

memory, e s p e c i a l l y  in s tudy ing  the  concep t  of  "sp reading  a c t i v a t i o n " .

Q u i l l i a n  (1962,  1967) , C o l l i n s  and L o f tu s  (1975),  and Posner  and Synder (1975) 

have proposed " sp re a d ing  a c t i v a t i o n "  models of  semantic  memory in  which memory 

i s  r e p r e s e n t e d  by a network of  nodes which correspond t o  i n d i v i d u a l  c o nc ep t s ,  

in t e r c o n n e c t e d  by r e l a t i o n a l  pathways o r  l in ka ge s .  The meaning o f  a p a r t i c u l a r  

concept  i s  d e f in e d  by the r e l a t i o n a l  l in k a g e s  which emanate  from a concept  node 

in  memory and p o i n t  t o  o th e r  nodes which a re  r e l a t e d  o r  a s s o c i a t e d  t o  the  node 

o f  i n t e r e s t .  T he re fo re  any node i s  a lways de f ined  in  te rm s  o f  r e l a t i o n s h i p s  t o  

o the r  concep ts  s to r e d  in t h e  memory network .  The d i s t a n c e  between nodes in  t h e  

network i s  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e i r  semantic  s i m i l a r i t y .  Thus, t h e  

d i s t a n c e  between t h e  nodes r e p r e s e n t i n g  the  concepts  o f  " l i o n "  and " t i g e r "
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should be l e s s  than between " l i o n "  and " a l l i g a t o r " .

R e t r i e v a l  in  a semantic n e t  oc c u rs  a s  a r e s u l t  of  " a c t i v a t i o n "  of  i n d iv i d u a l

nodes.  I f  a node i s  not  be ing p roces sed  in  memory, i t  i s  assumed to  be in a

r e s t i n g  o r  o therwise  " i n a c t i v e "  s t a t e .  A node in t h e  r e s t i n g  s t a t e  can then  be 

made a c t i v e  as a r e s u l t  of  e i t h e r  d i r e c t  sensory  i n p u t  or  t h e  p roces s ing  o f  

s e m a n t i c a l l y  r e l a t e d  m a t e r i a l s .  D i r e c t  v i s u a l  or  a u ra l  s t i m u l a t i o n  i s  assumed 

t o  a c t i v a t e  the nodes co r re spond in g  t o  the  sensory  i n p u t .  This  a c t i v a t i o n  i s  

then  assumed to  spread outward a lo ng  a l l  t h e  l inkages  emana t ing from t h a t  node, 

e v e n t u a l l y  a c t i v a t i n g  t h e  nodes a t  t h e  end of  t h e  l i n k a g e s .  Since t h i s

sp read ing  a c t i v a t i o n  i s  assumed t o  d e c re a s e  in  s t r e n g t h  a s  a fun c t io n  of  the

d i s t a n c e  i t  t r a v e l s ,  i t  fo l low s  t h a t  nodes which a r e  s e m a n t i c a l l y  s i m i l a r  and 

t h e r e f o r e  c l o s e r  t o  t h e  o r i g i n a l  s i t e  of  a c t i v a t i o n  w i l l  be a c t i v a t e d  to  a 

g r e a t e r  e x t e n t  t h a t  those  which a r e  sem an t ica l ly  d i s s i m i l a r .  For example,  

p r e s e n t a t i o n  of the word " l i o n "  shou ld  cause the node c o r r e spond ing  to  " t i g e r "  

t o  become more a c t iv e  than  t h e  node corre sponding  t o  " a l l i g a t o r "  s in c e  " t i g e r "  

i s  more s e m a n t i c a l l y  s i m i l a r  t o  " l i o n "  th an  i s  “a l l i g a t o r " .  F i n a l l y ,  i t  i s  

assumed t h a t  r e t r i e v a l  p r o b a b i l i t y  i n c r e a s e s  as  a f u n c t i o n  of  the a c t i v i t y  

l e v e l  a s s o c i a t e d  with a p a r t i c u l a r  node a t  a given p o i n t  in  t im e .  Thus in  t h e ’ 

example,  " t i g e r "  should be more a v a i l a b l e  f o r  r e t r i e v a l  than " a l l i g a t o r "  

fo l low ing  th e  p r e s e n t a t i o n  of  " l i o n " .

Priming has  o f t e n  been used t o  s tu dy  t h e  concept  o f  s p r e a d i n g  a c t i v a t i o n  s in c e  

t h e  semantic  r e l a t i o n s h i p  which e x i s t s  between the  pr iming and t a r g e t  s t i m u l i  

can be s y s t e m a t i c a l l y  v a r i e d .  I f  sp read ing  a c t i v a t i o n  does  occur  in semantic  

memory, i t  i s  p r e d i c te d  t h a t  pr im ing  a  t a r g e t  with a s e m a n t i c a l l y  s i m i l a r  i tem 

should i n c r e a s e  the a c t i v i t y  l e v e l  o f  t h e  t a r g e t  node b e fo r e  i t  i s  a c t u a l l y



42

p r o c e s s e d .  Th is  inc re ase d  a c t i v i t y  o f  t h e  t a r g e t ,  r e l a t i v e  to  an u n r e l a t e d  

pr ime or  no-prime c o n t r o l  c o n d i t i o n  should f a c i l i t a t e  p ro ce s s in g  o f  t h e  t a r g e t  

a s  measured by t a s k  l a t e n c y  o r  r e t r i e v a l  p r o b a b i l i t y .

One major  source  of ev idence  which s u p po r t s  t h e  n o t i o n  o f  semantic  pr iming  i s  

t h e  f a c i l i t o r y  e f f e c t  o f  sem an t ic  pr iming  upon l e x i c a l  d e c i s i o n  pe rformance.  A 

l e x i c a l  d e c i s i o n  t a sk  i n v o lv e s  d e c id in g  i f  a p r e s e n t e d  s t r i n g  of l e t t e r s  i s  a 

word. Meyer and Schvaneveldt  (1971) p re s e n ted  t h e i r  s u b j e c t s  p a i r s  of  words,  

p a i r s  of  nonwords, and p a i r s  c o n s i s t i n g  o f  a word and a nonword. Within t h e  

word p a i r s ,  t h e  l a t ency  to  d e c id e  t h a t  both s t i m u l i  were words was reduced  i f  

the  words were a s s o c i a t e s  o f  each  o t h e r .  Although t h e  s imul taneous  p r e s e n t a t i o n  

o f  t h e  word p a i r s  used by Meyer and Schvaneveld t  (1971)  was not  a t r u e  pr iming  

pa radigm, t h e  r e s u l t s  imply t h a t  the  p r o c e s s in g  o f  one word a f f e c t s  a n o th e r  

word o n ly  i f  the  two a re  s e m a n t i c a l l y  r e l a t e d  by a s s o c i a t i o n ,  which i s  

c o n s i s t e n t  with a s p re a d i n g  a c t i v a t i o n  i n t e r p r e t a t i o n  o f  semantic r e t r i e v a l .  

S i m i l a r l y ,  Neely (1976) found f a c i l i t a t i o n  of  l e x i c a l  dec i s io n  performance 

u s in g  a t r u e  priming paradigm. Targe t  s t i m u l i  were e i t h e r  words o r  nonwords,  

and t h e  pr iming s t i m u l i  were words which were e i t h e r  r e l a t e d  or u n r e l a t e d  to  

t h e  t a r g e t  s t i m u l i .  There was a l s o  a n e u t r a l  pr im ing c o n d i t i o n  which invo lved  

the  p r e s e n t a t i o n  of a s t r i n g  o f  "x s"  i n s t e a d  of  a  p r im ing  word. The l a t e n c y  to  

dec ide  i f  t h e  t a r g e t  i tem was a word was reduced  i f  t h e  priming s t i m u lu s  was 

r e l a t e d  to  t h e  t a r g e t  a s  compared t o  t h e  n e u t r a l  p r im ing  c o n d i t i o n .  F i s c h l e r  

(1977) demons tra ted  a f a c i l i t a t i o n  of  l e x i c a l  d e c i s i o n  performance u s ing  p a i r s  

of  words which were s e m a n t i c a l l y  r e l a t e d  y e t  no t  a s s o c i a t e d .  F i n a l l y ,  Swinney, 

O n i f e r ,  P r a t h e r ,  and H i r shkow itz  (1979) o b t a i n e d  t h e  same f a c i l i t a t i o n  of  

l e x i c a l  d e c i s i o n  performance when t h e  pr iming and t a r g e t  s t i m u l i  were p r e s e n t e d
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in  d i f f e r e n t  Modal i t ies .  These r e s u l t s  sugge s t  t h e  a c t i v a t i o n  o r  p r o c e s s in g  o f  

one c onc ep t  a c t i v a t e s  both a s s o c i a t i v e  and s e m a n t i c a l l y  r e l a t e d  i tems  in  

memory, which in t u rn  become more e a s i l y  p roce s se d  when they  a r e  s u b s e q u e n t ly  

p r e s e n t e d  f o r  p r o c e s s in g .  Thus,  t h e  r e s u l t s  of  t h e  l e x i c a l  d e c i s io n  l i t e r a t u r e  

a r e  c o n s i s t e n t  with the  p r e d i c t i o n s  o f  the  s p re a d i n g  a c t i v a t i o n  models o f  

memory.

S i m i l a r  e f f e c t s  of  semantic  p r im ing  have a l s o  been r e p o r t e d  by Jacobson (1973) 

and Warren (1977) in  expe r im e n t s  i nvo lv ing  word naming.  These i n v e s t i g a t o r s  

dem ons t ra ted  t h a t  t h e  l a t e n c y  r e q u i r e d  t o  name a p r e s e n t e d  word was reduced by 

pr im ing  the  to-be-named t a r g e t  word with an a s s o c i a t i v e  pr ime as compared to  

n o n a s s o c i a t i v e  pr im es.  In  a d d i t i o n ,  Sperber ,  McCauly, Ragain,  and Weil (1979) 

have demonstrated the  same f a c i l i t a i o n  of  naming l a t e n c y  us ing  p i c t u r e  s t i m u l i .  

These r e s u l t s  are a l s o  c o n s i s t e n t  with t h e  sp re a d in g  a c t i v a t i o n  model of  memory 

s i n c e  the  reduc t ion  in  naming l a t e n c y  occured only when a s s o c i a t e s  p receded  th e  

p r e s e n t a t i o n  of the  t a r g e t  word. Presumably t h e  a c t i v a t i o n  of  t h e  pr im ing 

s t i m u l u s  spread to nearby memory l o c a t i o n s ,  th e re b y  i n c r e a s i n g  t h e  a v a i l a b i l i t y  

f o r  r e t r i e v a l  of a s s o c i a t e  b u t  no t  n o n a s so c i a te  i t e m s .

L o f tu s  (1973) and Lof tus  and L o f tu s  (1974) measured t h e  l a t e n cy  t o  r e t r i e v e  an 

i n s t a n c e  of  a p a r t i c u l a r  c a t e g o ry  in  response  t o  a c a t e g o ry  name, fo l lowed  by 

t h e  f i r s t  l e t t e r  of  t h e  t o - b e - r e c a l l e d  i n s t a n c e .  For  example,  a s u b j e c t  may 

have been p resen ted  the  compound s t i m u lu s ,  "Bi rd-R",  t o  which " rob in"  would be 

a  c o r r e c t  r esponse .  The r e s u l t s  showed t h a t  r e t r i e v a l  l a t e n c y  was f a s t e r  when 

t h e  p reced ing  t r i a l  had invo lved  r e t r i e v a l  from t h e  same ca tegory  as  compared 

t o  when r e t r i e v a l  had occu r r ed  from ano the r  c a t e g o r y .  Thus, the  r e t r i e v a l  of
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one c a te go ry  in s t a n c e  primed the  r e t r i e v a l  o f  a n o th e r  in s tance  from t h e  same 

c a t e g o r y .  In a d d i t i o n ,  t h e  amount of f a c i l i t a t i o n  d e r ived  from a p rev io u s  

r e t r i e v a l  was i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  number of  i n t e r v e n i n g  t r i a l s  

between r e t r i e v a l s  from t h e  same ca te go ry .  Th is  r e s e a r c h  sugges t s  t h a t  t h e  

p r e s e n t a t i o n  of a c a t e g o r y  name tends  t o  a c t i v a t e  a l l  o f  i t s  i n s t a n c e s  and t h i s  

a c t i v a t i o n  makes t h e s e  i n s t a n c e s  more a v a i l a b l e  f o r  r e t r i e v a l  fo r  a t  l e a s t  a 

few t r i a l s .  In a s i m i l a r  experiment ,  A s h c r a f t  (1976) found t h a t  t h e  l a t e n c y  

needed t o  v e r i f y  p r o p e r t y  s t a t e m e n t s  was reduced  when t h e  p rev ious  t r i a l  had 

invo lved  the  v e r i f i c a t i o n  of  a s e m a n t i c a l l y  s i m i l a r  s ta t em en t  as  opposed t o  a 

s e m a n t i c a l l y  d i s s i m i l a r  s t a t e m e n t .  This pr iming  e f f e c t  was found even though 

th e  concep ts  p re s e n t ed  in  the  pr iming t r i a l  were n o t  r epea ted  in  t h e  t a r g e t  

t r i a l .  This  demonstra ted t h a t  t h e  e f f e c t s  of  sem an t ic  pr iming a re  independen t  

o f  r e p e t i t i o n  e f f e c t s  and t h a t  the a c t i v a t i o n  of  one in s tance  of  a c a te g o ry  

w i l l  a l s o  a c t i v a t e  o t h e r  i n s t a n c e s  from t h e  same c a te g o ry .

In a l l  of the  r e s e a rc h  d i s c u s s e d  t o  t h i s  p o i n t ,  semant ic  pr iming has been shown 

t o  have a f a c i l a t o r y  e f f e c t  on r e t r i e v a l  l a t e n c y ,  thus  s u p p o r t i n g  th e  

p r e d i c t i o n s  of the  s p re a d in g  a c t i v a t i o n  models o f  semantic memory. One 

commonali ty of t h i s  r e s e a r c h  i s  t h a t  a t  l e a s t  p a r t  o f  t h e  o r thog raph ic  f e a t u r e s  

o f  the  t a r g e t  word a r e  p r e s e n t  when t h e  t a r g e t  in fo rm a t ion  i s  r e t r i e v e d  from 

memory. In c o n t r a s t ,  o t h e r  r e s e a r c h  in v o lv ing  r e c a l l  from semantic  memory, 

where t h e  t a r g e t  i tems  i s  no t  a c t u a l l y  p r e s e n t e d  a t  t h e  t ime of  r e t r i e v a l  have 

shown semantic  pr iming t o  have an i n h i b i t o r y  e f f e c t  on r e t r i e v a l .

For  example.  Brown (1968) and Karchmer and Uinograd (1971) r e q u i r e d  t h e i r  

s u b j e c t s  to  r e c a l l  as  many o f  t h e  names o f  t h e  50 United  S t a t e s  a s  p o s s i b l e  in 

a f ix e d  amount of t im e .  P r i o r  to  r e c a l l ,  h a l f  o f  t h e  s u b je c t s  were t o l d  t o
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s tudy  a l i s t  composed o f  25 S t a t e  names. In both e x p e r im e n t s ,  the p r o b a b i l i t y  

of  r e c a l l i n g  the S t a t e s  in c lu d e d  on t h i s  "priming" l i s t  was g r e a t e r  when t h e  

l i s t  had been s tu d ie d  p r i o r  t o  r e c a l l  a s  compared t o  t h e  c o n t r o l  s u b j e c t s  who 

engaged in  l i g h t  read ing  p r i o r  t o  t h e  r e c a l l  t e s t .  However, t h e  p r o b a b i l i t y  of  

r e c a l l  o f  t h e  n o n l i s t e d  S t a t e s  was g r e a t e r  in  t h e  c o n t r o l  c o n d i t i o n .  These 

r e s u l t s  suggest  t h a t  pr iming wi th  i n s t a n c e s  o f  a c a t e g o ry  can a c t u a l l y  i n h i b i t  

t h e  r e t r i e v a l  of o th e r  i n s t a n c e s  from t h e  same c a t e g o r y .

Brown and Hall  (1979) a l s o  found evidence t h a t  semant ic  pr iming can have an 

i n h i b i t i n g  e f f e c t  on r e c a l l  in  a f r e e  a s s o c i a t i o n  t a s k .  S u b je c t s  f r e e  

a s s o c i a t e d  four  t imes in  r e s p o n s e  t o  20 words and t h e n  r e t u r n e d  in  two days and 

were a g a in  asked to  f r e e  a s s o c i a t e  t o  t h e  the  same words.  However, in  t h e  

second s e s s i o n ,  e i t h e r  z e r o ,  one, two, or  t h r e e  of  a s u b j e c t s  p r ev ious  

r e sponse s  were l i s t e d  a long w i th  t h e  o r i g i n a l  s t i m u lu s  word. The p r e s e n t a t i o n  

o f  r e sponse  "cues" was in  e f f e c t  a form of semantic  pr im ing s in c e  t h e  cues and 

any p o t e n t i a l  f r e e  a s s o c i a t e s  given  dur ing t h e  second s e s s i o n  should be 

s e m a n t i c a l l y  r e l a t e d  v ia  t h e  s t im u lu s  words. Cueing was shown t o  lower t h e  

p r o b a b i l i t y  of  g e n e ra t i n g  t h e  same f r e e  a s s o c i a t e s  t h a t  had been g e n e ra te d  

du r ing  the  f i r s t  s e s s i o n  a s  compared t o  the  non-cued c o n d i t i o n .

Brown (1979) performed a s e r i e s  of  experiments  which i n v e s t i g a t e d  t h e  e f f e c t s  

o f  semant ic  priming on r e c a l l  u s ing  a t a s k  which r e q u i r e d  s u b j e c t s  t o  g e n e r a t e  

a word in response  t o  i t s  d e f i n i t i o n .  Preceding t h e  p r e s e n t a t i o n  o f  t h e  

d e f i n i t i o n ,  d i f f e r e n t  t y p e s  of  pr iming s t i m u l i  were a l s o  p r e s e n t e d .  Semantic  

pr iming  was shown to have an i n h i b i t o r y  e f f e c t  a s  compared t o  a n e u t r a l  warning 

s t i m u lu s  in regard t o  both g e n e r a t i o n  la tency  and p r o b a b i l i t y  of  r e c a l l i n g  t h e
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c o r r e c t  r e s p o n s e .  These r e s u l t s  p rov ide  d i r e c t  ev idence  t h a t  semantic  pr im ing  

can i n h i b i t  or i n t e r f e r e  w i th  r e c a l l .  S im i la r  r e s u l t s  were found by Lupker 

(1979) i n  a p i c t u r e  naming t a s k .  P i c t u r e  naming l a t e n c y  was slower i f  a 

s e m a n t i c a l l y  r e l a t e d  word was p resen ted  with t h e  p i c t u r e  as compared t o  

u n r e l a t e d  words.  This f i n d i n g  c o n f l i c t s  with t h e  r e s u l t s  of  Sperber ,  e t .  a l .  

(1979) who found a f a c i l i t o r y  e f f e c t  o f  semantic  pr iming us ing s u c c e s s iv e  

p r e s e n t a t i o n  o f  the  pr iming and t a r g e t  s t im u l i  r a t h e r  than  a s im ul taneous  

p r e s e n t a t i o n  as  used by Lupker (1979) .

In g e n e r a l ,  semantic pr iming  f a c i l i t a t e s  r e t r i e v a l  i f  t h e  o r th ograph ic  f e a t u r e s  

of  t h e  t a r g e t  s t imulus a r e  p r e s e n t e d  in  the primed t a s k .  However, i f  t h e  t a r g e t  

must be r e c a l l e d  or g ene ra ted  r a t h e r  than  recogn ized  th en  semantic pr iming  

seems to  have an o p p o s i t e  i n h i b i t o r y  e f f e c t .  In  o rde r  to  e xp la in  t h e s e  

i n t u i t i v e l y  c o n t r a d i c t o r y  f i n d i n g s .  Brown (1979) has proposed t h e  e x i s t e n c e  of 

an i n h i b i t o r y  mechanism which o p e r a t e s  in t h e  l i n k a g e s  connect ing the  v a r i o u s  

nodes in memory. This mechanism works in  the  fo l low ing  manner; When a node i s  

a c t i v a t e d  in memory, a c t i v a t i o n  i s  assumed t o  sp read  a lo ng  t h e  pathways which 

conne c t  t h a t  node to  o t h e r  nodes in  the semantic network.  This sp re a d in g  

a c t i v a t i o n  i s  assumed to  have d i f f e r e n t  e f f e c t s  on t h e  nodes and pathways which 

i t  t r a v e r s e s .  Any nodes to  which any a c t i v a t i o n  sp re a d s  a r e  assumed to  a l s o  be 

a c t i v a t e d ,  and th e r e f o r e  be more a v a i l a b l e  f o r  r e t r i e v a l  as  compared t o  t h e i r  

p r e v io u s  r e s t i n g  s t a t e .  In c o n t r a s t ,  t h e  l inkages  or  pathways along which t h e  

sp re a d in g  a c t i v a t i o n  t r a v e l s  a r e  assumed to  be i n h i b i t e d  in  the sense  o f  a 

r e f r a c t o r y  pe r iod  dur ing which t h e s e  l inkages  a re  l e s s  a v a i l a b l e  fo r  use .  Using 

t h i s  framework, Brown (1979) can e x p la in  the  f a c i l a t o r y  e f f e c t  of  semant ic  

p r im ing  in  r e c o g n i t i o n  t a r g e t  t a s k s  by appea l ing  t o  the  assumption t h a t
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r e t r i e v a l  in  such t a sk s  do no t  r e q u i r e  t h e  use of  t h e  pathways leading from th e  

p r im ing  t o  t h e  t a r g e t  node.  T h e r e f o r e ,  r e t r i e v a l  in  r e c o g n i t i o n  type  t a s k s  

shou ld be in f luenced  only by t h e  i n c r e a s e d  a c t i v i t y  o f  t h e  t a r g e t  node caused 

by t h e  p r i o r  p r e s e n t a t i o n  o f  a semant ic  pr ime, which should r e s u l t  in a 

f a c i l i t o r y  e f f e c t .  On t h e  o t h e r  hand, i f  t h e  t a s k  r e q u i r e s  the use o f  t h e  

pathways l ea d in g  from t h e  t a r g e t ,  such a s  in  a r e c a l l  o r  g e n e ra t i o n  t a s k ,  t h e  

p r e s e n t a t i o n  of  a semantic  pr ime shou ld  i n h i b i t  perfo rmance  s in c e  the  pathways 

w i l l  n o t  be as  r e a d i ly  a v a i l a b l e  f o r  use a s  compared t o  t h e i r  r e s t i n g  

s t a t e .

A l t e r n a t i v e l y ,  t h e  r e p o r t e d  i n h i b i t o r y  e f f e c t s  o f  sem an t ic  priming on r e c a l l  

can be exp la ined  by a form o f  r es p o n s e  com pe t i t ion  (McGeoch, 1933a,b) .  This  

e x p l a n a t i o n  a l s o  assumes t h a t  t h e  p r e s e n t a t i o n  o f  a semantic  prime w i l l  

a c t i v a t e  the  t a r g e t  i tem of  a g iven  t r i a l ,  however, no appea l  t o  an a d d i t i o n a l  

i n h i b i t o r y  mechanism i s  needed t o  e x p l a i n  the  observed  " i n h i b i t o r y "  e f f e c t s  of 

s emant ic  p r im ing .  I n s t e a d ,  i t  i s  assumed t h a t  a t  t h e  t im e  of  the  t a r g e t  t a s k ,

t h e  a c t i v a t i o n  leve l  of  t h e  p r im ing  node w i l l  be r e l a t i v e l y  g r e a t e r  than  t h a t

of  t h e  t a r g e t  node. I f  t h e  pr ime i s  s e m a n t i c a l l y  r e l a t e d  t o  t h e  t a r g e t ,  i t  i s  

c o n c e i v a b l e  t h a t  the pr ime could f u n c t i o n  a s  a p o t e n t i a l  t a r g e t  or  c o r r e c t  

r e sponse  to  the  r e t r i e v a l  t a s k .  Given t h i s  were t r u e ,  t h e  r e l a t i v e  h ig h e r  

a c t i v a t i o n  l e v e l  of the  prime shou ld  i n c r e a s e  the  p r o b a b i l i t y  t h a t  t h e  prime 

w i l l  be r e t r i e v e d  in p l a c e  o f  t h e  c o r r e c t  t a r g e t  r e sponse ,  r e s u l t i n g  in

c o m p e t i t i o n  between the  two i tems  a t  the  t ime o f  r esponse  o u tp u t .  This

e x p l a n a t i o n  i s  s im i l a r  t o  an e x p l a n a t i o n  f o r  the  p a r t i a l  l i s t  cuing e f f e c t  ( see  

Roed ige r ,  1974) proposed by Rundus (1973) .  The p a r t i a l  l i s t  cueing e f f e c t  was 

f i r s t  r e p o r t e d  by Slamecka (1968) who had s u b j e c t s  l e a r n  a f r e e  r e c a l l  l i s t  and
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t h e n  p r e s e n t e d  p a r t  of  the  l i s t  i tems  on a f i n a l  r e c a l l  t e s t  which were t o  be 

used a s  r e t r i e v a l  cues  f o r  t h e  remain ing  i tems  on th e  l i s t .  The r e s u l t s  

i n d i c a t e d  t h a t  r e c a l l  of t h e  r em a in ing  i t em s  was a c t u a l l y  l e s s  i f  c ue ing  was 

p r e s e n t  on t h e  t e s t  t r i a l  as  compared t o  a c o n t r o l  c o n d i t i o n  which r e c e iv e d  no 

c ue s .  Rundus (1973) reasoned t h a t  t h e  p r e s e n t a t i o n  of  t h e  l i s t  c u e s  s t r enghened  

o r  a c t i v a t e d  t h e s e  responses  i n  memory a s  compared t o  t h e  r em a in ing  l i s t  i tems.  

By assuming t h a t  l i s t  i tems a r e  r e t r i e v e d  i n  a  manner s i m i l a r  t o  sampl ing with 

r ep lacem en t  and t h a t  t h e  r e t r i e v a l  p r o b a b i l i t y  inc reased  as  a f u n c t i o n  o f  the 

s t r e n g t h  or  a c t i v a t i o n  l e v e l  of  t h e  r e s p o n s e s ,  he concluded t h a t  t h e  l i s t  cues 

would t e n d  t o  be r e c a l l e d  more o f t e n  t h a n  t h e  remain ing l i s t  i t e m s .  The 

r e p e a t e d  r e t r i e v a l  of the  cues  would t h e n  f u r t h e r  i n c r e a s e  t h e  p r o b a b i l i t y  of  

r e t r i e v i n g  t h e  cues u n t i l  t h e  s u b j e c t  a t t a i n e d  a c r i t e r i o n  number o f  r e t r i e v a l s  

fo r -  t h e  same i tem.  Once t h i s  c r i t e r i o n  was met , the  se a rc h  would be t e rm in a te d  

s in c e  c o n t in u e d  r e t r i e v a l s  would p r o b a b ly  r e s u l t  in no new l i s t  i t e m s .  Thus, 

t h e  l i s t  c u e s ,  in e f f e c t ,  were p r im ing  s t i m u l i ,  which a c t i v a t e d  t h e i r  

c o r r e s p o n d in g  memory l o c a t i o n s  and competed f o r  r e t r i e v a l  wi th  t h e  n o n l i s t e d  

i t e m s .  In  the  p r e s e n t  r e s e a r c h ,  t h i s  same idea i s  used a s  an a l t e r n a t i v e  

e x p l a n a t i o n  to  t h e  pathway i n h i b i t i o n  e x p l a n a t i o n  of  the  n e g a t i v e  e f f e c t s  of  

semant ic  p r im in g  on r e c a l l .  Again,  t h e  p remise  i s  t h a t  semant ic  p r im ing  s e t s  up 

an a l t e r n a t e  r e sponse  which competes  w i th  t h e  t a r g e t  i tem which ,  i n  tu rn ,  

i n t e r f e r e s  with the  r e t r i e v a l  o f  t h e  t a r g e t .



E xeerim en t 1

Experiment  1 was des igned  to  d i s t i n g u i s h  between t h e  pathway i n h i b i t i o n  and 

r esponse  c o m p e t i t io n  e xp lana t ion  o f  t h e  n e g a t i v e  e f f e c t  o f  sem an t ic  pr iming on 

r e c a l l .  Thi s  was done by us ing a t a s k  which invo lves  g e n e r a t i n g  a t a r g e t  item 

from i t s  d e f i n i t i o n .  The c r u c i a l  t e s t  o f  t h e  pathway i n h i b i t i o n  and response 

c om pe t i t ion  hypo theses  l i e s  in  t h e  r e l a t i v e  f a c i l i t a t i v e  or  i n h i b i t o r y  e f f e c t s  

of  two pr iming c o n d i t i o n s .  The f i r s t  i s  t h e  same c a t e g o r y  pr ime c o n d i t i o n  (SC) 

which in v o lv e s  pr iming  the  t a r g e t  d e f i n i t i o n  with t h e  c a t e g o ry  name o f  which 

the  t a r g e t  i s  a member. The second c o n d i t i o n  i s  t h e  same c a te g o ry  in s tance  

prime c o n d i t i o n  (SCI) ,  which in v o lv e s  pr iming t h e  t a r g e t  d e f i n i t i o n  with 

ano the r  i n s t a n c e  from the  same c a te g o ry  o f  which th e  t a r g e t  i s  a member.

I f  t h e  pathway i n h i b i t i o n  hypo thes i s  i s  c o r r e c t  then  both t h e  SC and SCI 

c o n d i t i o n s  should  produce i n h i b i t i o n  r e l a t i v e  t o  a n e u t r a l  warning s t im ulus  

prime c o n d i t i o n  (NW). In a d d i t i o n ,  t h e  SC primes should produce  more i n h i b i t i o n  

than the  SCI pr imes because t h e  l e v e l  o f  a c t i v a t i o n  of  t h e  t a r g e t  caused by 

pr iming  shou ld  be g r e a t e r  in t h e  SC t h a n  in  the  SCI c o n d i t i o n .  This i s  

p r e d i c t e d  assuming t h a t  1) the amount o f  pathway i n h i b i t i o n  de c re a s e s  a s  a 

f u n c t i o n  of  t h e  d i s t a n c e  between t h e  pr ime and the  t a r g e t ,  and 2) t h a t  t h e  

amount of  pathway i n h i b i t i o n  i s  p r o p o r t i o n a l  t o  t h e  l e v e l  of  a c t i v a t i o n  to  

which a pathway i s  s u b je c t e d .  I f  t h e  SCI pr imes a re  chosen so  t h a t  t h e  prime i s  

not  a d i r e c t  a s s o c i a t e  of t h e  t a r g e t ,  t h en  th e  d i s t a n c e  between th e  prime and 

t a r g e t  i n s t a n c e s  should be g r e a t e r  than  between the  c a te g o ry  name prime and the

49
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t a r g e t .  The pathway between a c a te g o ry  name and a t a r g e t  i n s t a n c e  should always 

be d i r e c t .  However, i f  a n o n a s so c i a te  i n s t a n c e  from t h e  same c a t e g o ry  of  the  

t a r g e t  i s  used as a prime then  t h e  pathway between th e  pr ime and th e  t a r g e t  

should be mediated through  th e  c a t e g o r y  name. Therefore ,  on t h e  ave rage ,  t h e  

d i s t a n c e  the  a c t i v a t i o n  must t r a v e l  t o  a c t i v a t e  the  t a r g e t  w i l l  be l e s s  in  t h e  

SC c o n d i t i o n  t h a t  in  t h e  SCI c o n d i t i o n ,  t h u s  r e s u l t i n g  in s lower  g e n e ra t i o n  

l a t e n c y .  I f  the  ca tegory  name i s  in c lu d e d  in  the  t a r g e t ' s  d e f i n i t i o n ,  i t  i s  

rea sonab le  to  assume t h a t  the  pathway from t h e  ca tegory  to  t h e  t a r g e t  w i l l  be 

used to  r e t r i e v e  the  t a r g e t  from t h e  d e f i n i t i o n .  I f  t h i s  i s  t r u e ,  then  t h e  

p r e s e n t a t i o n  of  a SC prime should i n h i b i t  a pathway which i s  used in  the  a c t  o f  

t a r g e t  r e t r i e v a l  to  a g r e a t e r  e x t e n t  than  a SCI pr ime,  r e s u l t i n g  in  s lower 

t a r g e t  g e n e r a t i o n  l a t e n c i e s  in  the  SC than in  t h e  SCI c o n d i t i o n s .

A l t e r n a t i v e l y ,  i f  t h e  response c o m p e t i t i o n  hypothes i s  i s  c o r r e c t  t h en  the  SCI 

c o nd i t ion  shou ld produce more i n h i b i t i o n  than  the  SC c o n d i t i o n .  Category name 

priming should a c t i v a t e  most o f  t h e  i n s t a n c e s  subsumed under t h e  ca tegory  to  

ne a r ly  the same e x t e n t .  This means t h a t  t h e  t a r g e t  i n s t a n c e  w i l l  be as  a c t i v e  

as  any p o t e n t i a l  competing r e s p o n s e s  a t  t h e  t a r g e t  t e s t  and no o t h e r  competing 

responses  w i l l  be more a v a i l a b l e  f o r  r e t r i e v a l  than  the  t a r g e t .  However, i f  

ano the r  i n s t a n c e  from t h e  same c a t e g o ry  a s  t h e  t a r g e t  i s  used a s  a pr ime, the  

a c t i v a t i o n  l e v e l  of the  pr iming i n s t a n c e  should be g r e a t e r  t h a n  t h a t  of  the  

t a r g e t  i n s t a n c e  a t  t h e  t ime o f  t h e  t a r g e t  t e s t ,  t hus  rak ing  t h e  prime more 

a v a i l a b l e  f o r  r e t r i e v a l  than  t h e  t a r g e t .  The a v a i l a b i l i t y  o f  t h e  prime w i l l  

then  make i t  compete with t h e  t a r g e t ,  causing  th e  g e n e r a t i o n  l a t e n c y  t o  

i n c re as e  as compared to  a c a t e g o ry  name prime. The SC c o n d i t i o n  may even
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produce a f a c i l i t a t i v e  e f f e c t  as  compared t o  the  NW c o n d i t i o n .

In a d d i t i o n ,  to  t h e  SC, SCI, and NW p r im e s ,  t h r e e  o th e r  pr im ing  c o n d i t i o n s  were 

a l so  inc luded  t o  c o n t r o l  f o r  p r e d i c t i o n  e f f e c t s .  I f  a l l  of  t h e  pr imes were 

p r e d i c t i v e  of t h e  t a r g e t ,  t h e  r e s u l t s  may be a f f e c t e d  by s t r a t e g i e s  used by 

d i f f e r e n t  i n d i v i d u a l s  t o  outguess  t h e  experimenter .  The f i r s t  o f  t h e s e  

c o n d i t i o n s  was t h e  d i f f e r e n t  c a t e g o r y  name priming c o n d i t i o n  (DC), the  prime 

was a c a te g o ry  name o f  which the  t a r g e t  was n o t  a member. L ikewise ,  in the  

d i f f e r e n t  c a t e g o ry  in s t a n c e  pr iming c o n d i t i o n  (DCI), t h e  pr ime was a member o f  

a  d i f f e r e n t  c a t e g o ry  than  th e  t a r g e t  i n s t a n c e .  F i n a l l y ,  t h e  c o r r e c t  response 

pr iming c o n d i t i o n  (CR), the  t a r g e t  i n s t a n c e  was used as  a p r im e .  Thi s  c o nd i t ion  

was inc lude d  t o  f o r c e  t h e  s u b je c t  to  a t t e n d  t o  the  pr iming  s t i m u l i .  I f  the  

prime was never  t h e  c o r r e c t  r e sponse ,  t h e n  s u b j e c t s  may i g n o re  t h e  pr imes.

The DC and DCI c o n d i t i o n s  should a l s o  p roduce  slower l a t e n c i e s  than  the  NW 

c o n d i t i o n .  This i s  expected as  a consequence  of Posner and Snyder (1975) who 

main tain t h a t  pr iming  s t i m u l i  which a r e  u n r e l a t e d  t o  the  t a r g e t  w i l l  r e s u l t  in  

a longer  "memory l o c a t i o n  swi tching"  l a t e n c y  than  with r e l a t e d  p r im es .  Thus, an 

u n r e l a te d  prime shou ld  d i v e r t  t h e  s u b j e c t s  a t t e n t i o n  t o  an i r r e l e v a n t  memory 

l o c a t i o n .  The t ime needed t o  swi tch from t h e  priming l o c a t i o n  t o  t h e  l o c a t io n  

s p e c i f i e d  i n  t h e  t a r g e t  d e f i n i t i o n  shou ld  add a d d i t i o n a l  t im e  needed to  

r e t r i e v e  the  t a r g e t  as compared t o  t h e  NW c o n d i t i o n .  F i n a l l y ,  t h e  CR cond i t ion  

should produce a f a c i l i t o r y  e f f e c t  r e l a t i v e  t o  the  NW c o n d i t i o n .  Thi s  should be 

expected  as  a r e s u l t  of r e p e t i t i o n .

Method

S u b j e c t s . T h i r t y - s i x  U n ive r s i ty  of  Oklahoma in t r o d u c to r y  psychology s tu d e n t s
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s e rv e d  a s  s u b j e c t s  f o r  a c o u r s e  requ i rem en t .

M a t e r i a l s .  All o f  the c a t e g o r i e s  and ca tegory  i n s t a n c e s  which were used a s  

pr iming and t a r g e t  s t i m u l i  were s e l e c t e d  from the  B a t t i g  and Montague (1969) 

c a te g o ry  norms. Seventeen c a t e g o r i e s  were s e l e c t e d  f o r  use in  t h e  p r e s e n t  

e x p e r im e n t s .  The c r i t e r i a  used f o r  c a t e g o r y  s e l e c t i o n  were as  fo l l o w s ;  1) The 

i n s t a n c e s  of  the  ca tegory  had t o  be r e a d i l y  d i s c r i m i n a b l e  from one an o th e r  on 

the  b a s i s  of  t h e i r  d e f i n i t i o n s .  2) t h e  i n s t a n c e s  cou ld  n o t  be r e a d i l y  inc lude d  

in  o t h e r  c a t e g o r i e s ,  and 3) t h e  i n s t a n c e s  were no t  p r o p e r  nouns .  In a d d i t i o n ,  a 

c a te g o ry  was excluded i f  t h e  e x p e r i m e n t e r  thought  t h a t  t y p i c a l  s u b j e c t s  would 

not  p o s s e s s  in fo rmation  about  t h a t  c a t e g o ry .  Six i n s t a n c e s  were then s e l e c t e d  

from each c a te go ry  as t a r g e t  s t i m u l i .  The t a r g e t s  were g e n e r a l l y  high to  medium 

frequency responses  to t h e  p a r t i c u l a r  ca tego ry  name and t h e  number of  s u b j e c t s  

who gave t h e  t a r g e t  r e sponses  i n  t h e  B a t t i g  and Montague (1969) norms ranged 

from 16 to  287 with a mean f r e q u e n c y  o f  79.9 and s t a n d a r d  d e v ia t i o n  o f  5 4 .3 .

The t a r g e t  d e f i n i t i o n s  were t a k e n  form t h e  World Book Encyclopedia  D ic t io n a ry  

(1963) .  These d e f i n i t i o n s  were t h e n  a b b r e v i a t e d  and m o d i f i e d  t o  inc lude  th e  

B a t t i g  and Montague (1969) s u p e r o r d i n a t e  ca tegory  name a s  a p a r t  of  t h e  

d e f i n i t i o n .  This  was done t o  e n s u re  t h a t  s u b j e c t s  would u s e  t h e  ca tegory  name 

while  a t t m p t i n g  to  r e t r i e v e  t h e  t a r g e t .  The t a r g e t  and d e f i n i t i o n  s t i m u l i  a r e  

p r e s e n t e d  in  Appendix B.

The p r im ing  s t i m u l i  used in  t h e  SC and DC c o n d i t i o n s  were ca tego ry  names used 

in  the  B a t t i g  and Montague (1969) norms. In t h e  SC c o n d i t i o n  th e  t a r g e t  was a 

member of  t h e  priming c a te g o ry  name whi le  in thw DC c o n d i t i o n  t h e  t a r g e t  was a
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Member of  a d i f f e r e n t  ca te g o ry .  These l a t t e r  17 c a t e g o r i e s  were d i f f e r e n t  froM 

the  c a t e g o ry  used in the  SC c o n d i t i o n .  The DCI i n s t a n c e s  were a l s o  s e l e c t e d  

from the  17 c a t e g o r i e s  used in  t h e  DC c o n d i t i o n ,  bu t  were n o t  p a i r e d  with t h e

sane t a r g e t  c l a s s  as t h e i r  s u p e r o r d i n a t e s .  The NW s t i m u lu s  c o n s i s t e d  o f  a

s t r i n g  of  a s t e r i s k s ,  while t h e  CR c o n d i t i o n  involved  t h e  a c t u a l  t a r g e t  f o r  t h a t

t r i a l .  F i n a l l y ,  t h e  SCI i n s t a n c e s  were s e l e c t e d  no t  t o  be d i r e c t  a s s o c i a t e s  of

the  t a r g e t s  with which they  were p a i r e d .  This  was i n su r e d  by p r e s e n t i n g  each of  

the  t a r g e t  s t i m u l i  to  a group o f  50 i n t r o d u c t o r y  psychology s t u d e n t s  f o r  f r e e  

a s s o c i a t i o n .  I f  t h e  chosen SCI p r im ing  i n s t a n c e  was produced by any o f  t h e  

s u b j e c t s  i t  was rep laced  by a n o th e r  i n s t a n c e  which was n o t  a r e sponse  given as  

a f i r s t  a s s o c i a t e  t o  t h e  t a r g e t .

Six d i f f e r e n t  s e t s  o f  s t i m u l i  were c o n s t r u c t e d  so t h a t  each of  t h e  pr iming 

s t i m u l i  were c oun te rba lanced  wi th  t h e  t a r g e t s  a c r o s s  s u b j e c t s .

P rocedure .  All s u b j e c t s  were run  i n d i v i d u a l l y  in  s e s s i o n s  which l a s t e d  

approx im ate ly  an hour .  As a s u b j e c t  e n t e r e d  th e  l a b o r a t o r y  h e / s h e  was s e a t e d  a t  

a CRT d i s p l a y  which was c o n t r o l l e d  by a  Southwest  T e c h i n i c a l  In s t rum en ts  Inc .  

Model 6800 microcomputer  which d i s p l a y e d  a l l  of  t h e  s t i m u l i  and .  recorded a l l  

r e s p o n s e s .  At the  beginning  o f  each  s e s s i o n ,  s u b j e c t s  were p r e s e n t e d  a random 

sequence o f  20 s i n g l e  d i g i t  numbers on the  CRT. S u b j e c t s  were asked t o  

pronounce each number i n t o  a microphone which was a t t a c h e d  t o  t h e  top of  t h e  

CRT sc re e n  and was l oca ted  a p p rox im a te ly  6-8 inches  from t h e  s u b j e c t s  mouth 

t h roughou t  the  experiment .  Th is  p roce du re  was used t o  a d j u s t  t h e  microphone 

l e v e l  f o r  t h e  s u b j e c t s  v o ice  and t o  g iv e  t h e  s u b j e c t  some e x p e r i e n c e  a c t i v a t i n g  

the  vo ice  a c t i v a t e d  r e l a y  t o  which t h e  microphone was a t t a c h e d .  Thi s  procedure
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was re p e a te d  u n t i l  t h e  s u b j e c t  c o n s i s t e n t l y  t r i p p e d  t h e  r e l a y  mechanism. Once 

t h i s  c r i t e r i o n  was a t t a i n e d ,  t h e  expe r im en te r  p r e s e n t e d  t h e  i n s t r u c t i o n s  f o r  

the  t a s k .  In t h e  i n s t r u c t i o n s ,  s u b j e c t s  were t o l d  1) t o  r ead  t h e  pr iming 

s t im u lus  o u t lo u d ,  2) t o  r ead  t h e  d e f i n i t i o n  s i l e n t l y ,  3) pronounce t h e  word

which belonged with t h e  d e f i n i t i o n  o u t lo u d ,  and 4) t h en  ty p e  t h e i r  response  on

the  CRT keyboard .  In a d d i t i o n ,  a l l  s u b j e c t s  were t o l d  t o  respond  as  qu ick ly  and 

as  a c c u r a t e l y  as  p o s s i b l e .  Once t h e  i n s t r u c t i o n s  were c l e a r  t o  t h e  s u b j e c t ,  a 

s e r i e s  of tw e lve  p r a c t i c e  problems were p re s e n ted  t o  f a m i l i a r i z e  the  s u b j e c t  

with the  p r o c e d u r e .  Then, t h e  102 e xpe r im e n ta l  problems were p r e s e n te d  in  a 

d i f f e r e n t  random order  f o r  each s u b j e c t .

The p r a c t i c e  and experimenta l  problems involved t h e  p r e s e n t a t i o n  of  a pr iming 

s t im u lus  and a d e f i n i t i o n  and a l s o  r e q u i r e d  s u b j e c t s  t o  ty p e  t h e i r  responses .  

Each t r i a l  began wi th  the  p r e s e n t a t i o n  o f  a pr iming s t i m u l u s  f o r  5 seconds .  

During t h i s  i n t e r v a l ,  the  pr iming  s t im u lu s  was pronounced ou t loud  to  i n su r e  

t h a t  the  pr ime was no t  a c t i v e l y  ignored  by t h e  s u b j e c t .  The pr ime was then 

e rased  from th e  sc reen and immedia tely fo l lowed by t h e  p r e s e n t a t i o n  of  t h e  

t a r g e t  d e f i n i t i o n .  At t h i s  t ime a r e a l - t i m e  clock  was s t a r t e d  in  t h e  computer 

and c on t inued  to  run u n t i l  t h e  s u b j e c t  made a voca l  r e s p o n s e .  Any response  

t r i g g e r e d  a r e l a y  which th en  s to pped  t h e  c lock  and t h u s  measured t h e  g e n e ra t i o n  

l a t e ncy  f o r  t h a t  t r i a l  to  t h e  n e a r e s t  1/100 th of  a second .  Once t h e  clock  was

stopped ,  t h e  s u b j e c t  typed t h e  same r esponse  on th e  CRT keyboard.  I f  t h e

s u b j e c t s  r e s p o n s e  was no t  c o r r e c t ,  t h e  s c re e n  was e r a s e d  and t h e  word " e r r o r "  

was p r i n t e d  a lo n g  with t h e  c o r r e c t  answer f o r  t h r e e  s e conds ,  fo l lowed by the  

next  t r i a l .  Otherwise,  t h e  next  t r i a l  was i n i t i a t e d  a f t e r  only a one second 

de lay .



Design and Analyses .  The d e s ign  o f  experiment  1 was a  6 x 17 x 6 x 6 

mixed f a c t o r i a l  design.  The main independen t  v a r i a b l e  was pr ime type  (SC, DC, 

SCI, DCI, CR and NW) and was m an ipu la ted  wi th in  s u b j e c t s .  There were a l s o  s i x  

problems nes ted  within  t h e  17 c a t e g o r i e s  used in  t h e  e xpe r im e n t .  F i n a l l y ,  each 

o f  the  s i x  c oun te rba lanc ing  l i s t s  were p re se n ted  t o  s i x  d i f f e r e n t  s u b j e c t s .  The 

dependen t  v a r i a b l e  was t h e  l a t e n c y  r e q u i r e d  t o  g e n e ra t e  t h e  t a r g e t  f o r  each 

problem. The ANOVA used t o  a n a ly z e  t h e  r e s u l t s  was t h e  min F-' s ugges ted  by 

Cla rk (1973)  us in g  both s u b j e c t s  and problems as  random f a c t o r s .

P o s s i b l e  R e s u l t s  and I m g l i c a t i g n s .  A f in d i n g  t h a t  t h e  SCI c o n d i t io n  i n h i b i t s  

r e s p o n s e  t ime r e l a t i v e  t o  t h e  NW c o n d i t i o n ,  while  t h e  SC c o n d i t i o n  p roduces  

s i g n i f i c a n t l y  l e s s  i n h i b i t i o n  or  even f a c i l i t a t i o n  o f  r e s p o n s e  t im e,  would c a s t  

s e r i o u s  doubt  upon the  u s e f u l n e s s  of  t h e  pathway i n h i b i t i o n  h y p o th e s i s .  How 

cou ld  a n o th e r  in s tance  from t h e  t a r g e t  ca tegory  p roduce  more i n h i b i t i o n  t h a n  

t h e  c a t e g o r y  name c o n s ide r ing  t h a t  t h e  ca tegory  name was always inc luded a s  

p a r t  o f  the  d e f i n i t i o n  and t h e  pathway between t h e  c a t e g o ry  and t h e  t a r g e t  

shou ld  have been i n h i b i t e d  by a SC prime immediately p rec e d in g  i t s  use i n  

r e t r i e v i n g  the  t a r g e t  from t h e  d e f i n i t i o n ?  F o s s i b i l y  t h e r e  cou ld  have been more 

o f  an i n h i b i t i n g  e f f e c t  from th e  SCI pr imes than  t h e  SC c a te g o ry  names because  

o f  d i r e c t  r e l a t i o n s  between t h e  i n s t a n c e  pr imes and t h e  t a r g e t s .  This  shou ld  be 

u n l i k e l y  because of  the  e f f o r t  t o  c o n t r o l  such d i r e c t  a s s o c i a t i o n s .



E ^ erim ent 2

Experiment  2 was designed t o  p ro v id e  a d d i t i o n a l  e v id e n c e  f o r  e i t h e r  t h e  pathway 

i n h i b i t i o n  or response  c o m p e t i t io n  e x p la n a t io n s  o f  t h e  i n h i b i t i n g  e f f e c t s  o f  

s eman t ic  pr iming on r e c a l l .  I f  t h e  response  c o m p e t i t i o n  e x p la na t ion  i s  c o r r e c t  

then  i n c r e a s i n g  the number o f  SCI pr imes which a r e  p r e s e n t e d  on a t r i a l  s hou ld  

i n c r e a s e  the  number of  p o t e n t i a l  compet ing r e s p o n s e s  and t h e r e f o r e  i n c r e a s e  t h e  

amount o f  t ime  needed t o  r e t r i e v e  the  t a r g e t .  In  c o n t r a s t ,  t h e  r e sponse  

c o m p e t i t i o n  hypothes i s  would not  p r e d i c t  a s u b s t a n t i a l  dec rease  i n  i n h i b i t i o n  

as  a r e s u l t  of  manipula t ing t h e  t y p i c a l i t y  or  f r e q u e n c y  t h a t  an i n s t a n c e  pr ime 

i s  g iven  in response t o  i t s  c a tegory  name. Both high and low f requency  

r e s p o n s e s  should f u n c t io n  as  competing responses  and t h e r e f o r e  cause a s  much 

i n h i b i t i o n  as high f requency r e s p o n s e s .

However, i f  he r e s u l t s  of  exper imen t  1 occurred be c ause  t h e  SCI pr imes d i r e c t l y  

a c t i v a t e d  and i n h i b i t e d  t h e  t a r g e t  pathways,  i t  would be expected t h a t  low 

f re que nc y  i n s t a n c e  pr imes s hou ld  produce l e s s  i n h i b i t i o n  than  high f requency  

i n s t a n c e s .  In the case o f  low frequency i n s t a n c e s ,  l i t t l e  a c t i v a t i o n  and 

i n h i b i t i o n  of  the  t a r g e t  shou ld  occur  s in c e  t h e  seman t ic  d i s t a n c e  between a low 

f re que nc y  prime and a high f re que nc y  t a r g e t  i s  q u i t e  g r e a t .  On the  o t h e r  hand,  

a  high f requency  prime and a h ig h  frequency  t a r g e t  shou ld  be l e s s  d i s t a n t ,  

t h e r e f o r e  any spreading a c t i v a t i o n  should be s t r o n g e r  a t  the  t a r g e t  l o c a t i o n  

when pr imed by ano ther  h igh f re q u e n c y  pr ime. T h e r e f o r e  t h e  amount o f  r e s u l t i n g  

i n h i b i t i o n  should a l s o  be g r e a t e r  than  when low f r e q u e n c y  primes a r e  used .  The
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pathway i n h i b i t i o n  h y p o t h e s i s  would a l s o  p r e d i c t  t h a t  t h e  number of  p r im es  may 

i n f l u e n c e  the  amount of  i n h i b i t i o n  s in c e  more t h a n  one prime cou ld  a c t i v a t e  and

i n h i b i t  t h e  t a r g e t  more t h an  j u s t  one pr im e.  However, t h i s  e f f e c t  sho u ld  n o t  be

a s  i n f l u e n t i a l  as t h e  t y p i c a l i t y  m a n ip u la t io n  i f  t h e  pr iming s t i m u l i  a r e

s e l e c t e d  t o  minimize d i r e c t  a s s o c i a t i o n s  between t h e  pr imes and t a r g e t .

Method^

S u b j e c t s .  T h i r t y - s i x  U n i v e r s i t y  of  Oklahoma i n t r o d u c t o r y  psychology  s t u d e n t s  

s e r v e d  a s  s u b j e c t s .

M a t e r i a l s ^  The t a r g e t s  and d e f i n i t i o n s  used in  experiment  1 were a l s o  used in

e xpe r im e n t  2. Within each  of  t h e  17 c a t e g o r i e s ,  t h e  number o f  pr im es  and the

t y p i c a l i t y  of the  pr imes as  measured by p ro d u c t i o n  f requency  in  t h e  B a t t i g  and

Montague (1969) norms were manipu la ted .  Of t h e  s i x  problems w i t h in  a  ca tego ry  

t h e r e  were th ree  high frequency  pr iming  i n s t a n c e s  (> 20) and t h r e e  low

f r e q u e n c y  i n s t a n c e  p r im es  ( f<  12) .  Within each  f requency  type  t h e r e  was a

problem with one, two and fou r  p r im es .

P v ^ e d u r e .  The p rocedure  and a p p a ra tu s  was i d e n t i c a l  t o  t h a t  used in

Exper iment  1, excep t  t h a t  t h e  pr iming s t i m u l i  were p r e s e n te d  on t h e  CRT f o r

f i v e  seconds .  This amount o f  t ime was used t o  e n a b le  s u b j e c t s  t o  r e a d  a l l  of

t h e  pr im ing  s t i m u l i .

Design and Analyses .  The complete d e s ign  o f  expe r im en t  2 was a 2 x 3 x 17 x 

6 x 6  mixed f a c t o r i a l  d e s i g n .  T y p i c a l i t y ,  number of  pr imes,  and c a t e g o r y  type
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were w i t h in  s u b je c t s  v a r i a b l e s ,  w h i l e  s i x  d i f f e r e n t  c o u n te r b a l a n c in g  l i s t s  were 

a  between s u b j e c t s  v a r i a b l e  and s i x  s u b j e c t  were p r e s e n t e d  each l i s t .  Again,  

t h e  dependen t  v a r i a b l e  was t h e  l a t e n c y  r e q u i r e d  t o  g e n e r a t e  the  t a r g e t  from 

d e f i n i t i o n  o n s e t .  ANOVA's were performed u s in g  bo th  s u b j e c t s  and problems as  

random f a c t o r s .

Po s s i b l e  R e s u l t s  and I m p l i c a t i o n s .  Again,  i t  i s  e x p e c t e d  t h a t  t h e  p r e d i c t i o n s  

o f  t h e  r e sponse  c om pe t i t ion  h y p o t h e s i s  w i l l  be s u p p o r t e d .  Such r e s u l t s  would 

a l s o  be damaging to  the pathway i n h i b i t i o n  h y p o t h e s i s .

G enera l  I fJEi licat ions

R e s u l t s  which suppor t  t h e  r e s p o n s e  c o m p e t i t io n  h y p o t h e s i s  would have an impact  

on s e v e r a l  a r e a s  concerning human memory. F i r s t ,  r e sponse  c o m p e t i t io n  can 

e x p l a i n  t h e  nega t ive  e f f e c t s  of  semantic pr im ing on r e c a l l  w i thou t  the  

i n c l u s i o n  o f  a d d i t i o n a l  a s sum pt ions  t o  the  s p re a d i n g  a c t i v a t i o n  t h e o r i e s  of 

semant ic  memory, ( C o l l i n s  and L o f tu s ,  1975) .  Thus,  only t h e  concep t  of  

a c t i v a t i o n  i s  needed t o  e x p l a i n  t h e  phenomenon in  q u e s t i o n .  In c o n t r a s t  t h e  

pathway i n h i b i t i o n  e x p la n a t i o n  r e q u i r e s  t h e  a d o p t io n  of  ano the r  a ssum pt io n .  

T h e r e f o r e ,  the  response  c o m p e t i t i o n  e x p la n a t i o n  i s  more pars imonious  t h a n  th e  

pathway i n h i b i t i o n  e x p la n a t i o n  in  terms of  t h e  p r e s e n t  t h e o r e t i c a l  a c c o u n t s  of  

semant ic  memory. Second, t h e  r esponse  c o m p e t i t i o n  e x p la n a t i o n  i s  a l s o  

c o n s i s t e n t  with the wel l  documented i n h i b i t i n g  e f f e c t s  of  p a r t i a l  l i s t  cue ing  

(Slameka,  1968).  The p r e s e n t  expe r im en t s  would i n c r e a s e  t h e  g e n e r a l i t y  o f  f a c t  

t h a t  r e c a l l  or a c t i v a t i o n  of  one i tem can i n h i b i t  t h e  r e c a l l  o f  a n o t h e r ,  and 

a l s o  p r o v id e  an ex p la n a t io n  which i s  c o n s i s t e n t  w i th  t h e  e x p la n a t io n  g iven  by 

Rundus (1973) to  e xp la in  p a r t i a l  l i s t  cu ing  and o u t p u t  i n t e r f e r e n c e .  T h i r d ,



response  compet i t io n  has  been o f f e r e d  as  an e x p la n a t io n  f o r  r e t r o a c t i v e  

i n h i b i t i o n  e f f e c t s  in  p a i r e d  a s s o c i a t e  l e a r n i n g ,  (McGeoch, 1933) ,  and a 

dem ons t ra t ion  of t h i s  sa ne  phenomenon in  a semant ic  memory t a s k  would i n d i c a t e  

t h a t  t h e  same p r o c e s s e s  may be involved in both semant ic  and e p i s o d i c  memory. 

F i n a l l y ,  a demons t ra t ion  o f  re sponse  com pe t i t ion  a s  an e x p la n a t io n  o f  r e c a l l  

i n h i b i t i o n  by semantic  pr im ing  a l s o  has i m p l i c a t i o n s  f o r  t h e  " f u n c t i o n a l  

f i x i t y "  e f f e c t  observed  in  problem s o lv in g  by Dunckner (1945) .  Func t iona l  

f i x e d n e s s  may be the  r e s u l t  o f  an inp rope r  problem s o l u t i o n  be ing  r e p e a t e d l y  

a c t i v a t e d  in  memory, which would then  compete w i th  o t h e r  a l t e r n a t i v e  s o l u t i o n s .  

Thus, demons t ra t ing  r e s p o n s e  compet i t io n  in  semant ic  memory would add t o  the  

g e n e r a l i t y  and impor tance  o f  response  c om pe t i t ion  in  g e n e ra l .
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Appendix B: D e f i n i t i o n  and Target  S t i m u l i .
(Targe t  f requency  in B a t t i g  and Montigue (1969) norms in  p a r e n t h e s e s . )

Category 1. A type  of r ea d ing  m a t e r i a l .

Problem 1.

T a r g e t  -  Pamphlet (200)

D e f i n i t i o n  -  A type  o f  r e a d i n g  m a t e r i a l  which has  only a few pages,  
i s  bound by paper c o v e rs ,  and i s  o f t e n  given away by g r o u p s .

Problem 2.

T a r g e t  -  Novel (103)

D e f i n i t i o n  -  A type  o f  r e a d i n g  m a t e r i a l  which i s  a complex s t o r y ,  
comple te  with c h a r a c t e r s  and p l o t .

Problem 3.

T a r g e t  -  Journa l  (39)

D e f i n i t i o n  -  A type  o f  r e a d i n g  m a t e r i a l  which i s  a w r i t t e n  a c co u n t .o f  
t h o u g h t s  and even ts ,  e s p e c i a l l y  s c i e n t i f i c  ones .

Problem 4.

T a r g e t  -  Comic Book (57)

D e f i n i t i o n  -  A type of  r e a d i n g  m a t e r i a l  which c o n s i s t s  of  a s e r i e s  
of  drawings with amusing n a r r a t i v e .

Problem 5.

T a r g e t  -  Poem (24)

D e f i n i t i o n  -  A type  of  r e a d i n g  m a t e r i a l  which i s  a rr anged  in 
in l i n e s  with a r e g u l a r  o r  r e p e a te d  a c c e n t .

Problem 6.

T a r g e t  -  A r t i c l e  (36)

■' ' f i n i t i o n  -  A type of  r e a d i n g  m a t e r i a l  which i s  a complete composi t ion 
on a s p e c i a l  top ic  which o f t e n  appears  in magazines .

65
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Category 2. A f o u r - fo o t e d  a n im a l .

Problem 1.

T a rge t  -  Elephant  (182)

D e f i n i t i o n  -  A f o u r - f o o t e d  animal  with a long ,  muscular  snou t  o f  which 
two spec ies  e x i s t .  Noted f o r  i t s  s i z e  and s t r e n g t h .

Problem 2.

Ta rge t  -  Bear (129)

D e f i n i t i o n  -  A f o u r - f o o t e d  animal  with t h i c k ,  c o a r s e  h a i r ,  a s h o r t  
t a i l ,  and claws.  Noted f o r  i t s  s le e p in g  h a b i t s .

Problem 3.

Ta rge t  -  Wolf (55)

D e f i n i t i o n  -  A wi-d ,  North American, f o u r - f o o t e d  animal which e a t s  meat 
and i s  c h a r a t e r i z e d  a s  being v i c io u s  and c r u e l .

Problem 4.

T a rge t  -  Sheep (85)

D e f i n i t i o n  -  A f o u r - f o o t e d  anima which i s  r a i s e d  f o r  meat and a l s o  
f o r  i t s  h a i r .  I t s  young a r e  cons ide red  g e n t l e .

Problem 5.

Ta rge t  -  Zebra (70)

D e f i n i t i o n  -  A w i ld ,  f o u r - f o o t e d  animal which i s  a s w i f t ,  hoofed equ in e  
of southern and e a s t e r n  A f r i c a .

Problem 6.

T a rge t  -  Pig (142)

D e f i n i t i o n  -  A f o u r - f o o t e d  animal which i s  r a i s e d  f o r  meat and i s  o f t e n  
c h a r a c t e r i z e d  as be ing d i r t y .
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Ca tegory 3. A f r u i t .

Problem 1.

T a r g e t  -  Peach (24?)

D e f i n i t i o n -  A j u i c y ,  n e a r l y  round f r u i t  w i th  downy s k in ,  sweet  pu lp  and 
a p i t .  Often i t  i s  canned  in  s l i c e s  or  h a l v e s .

Problem 2.

T a r g e t  -  Cherry (183)

D e f i n i t i o n  -  A s m a l l ,  round,  j u i c y  and u s u a l l y  round f r u i t  which has  
smooth skin and a p i t .  I t  i s  used t o  make p i e s .

Problem 3.

T a r g e t  -  Pineapple  (93)

D e f i n i t i o n  -  A f a i r l y  l a r g e ,  oblong f r u i t  which has  rough s k i n  and i s  
crowned by small  l e a v e s .  Grown in  t r o p i c a l  c l i m a t e s .

Problem 4.

T a r g e t  -  Watermelon (47)

D e f i n i t i o n  -  A l a r g e ,  oblong f r u i t  which has  swee t ,  j u i c y  pu lp  and many 
s e e d s .  I t  a l so  has a ha rd  and t h i c k  r i n d .

P ro b le m .5.

T a r g e t  -  Raspberry (28)

D e f i n i t i o n  -  A s m a l l ,  hol low f r u i t  which i s  e i t h e r  red or b lac k  and 
grows on a thorny  b u sh .  I t  i s  used t o  make jam.

Problem 6.

T a r g e t  -  Plum (167)

D e f i n i t i o n  -  A r o u n d i s h ,  j u i c y  f r u i t  wi th  smooth sk in  of  e i t h e r  b l u e ,  
red  or  purp le  c o lo r  and a p i t .  I t  i s  grown on t r e e s .
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Category 4.  A Weapon.

Problem 1.

T a rge t  -  Sword (110)

D e f i n i t i o n  -  A weapon which i s  u sua l ly  made o f  metal  t h a t  has  a long,  
sha rp  blade f i x e d  t o  a h i l t  or  handle .

Problem 2.

T a rge t  -  Club (112)

Defi n i t i e  1 -  A weapon which i s  a long,  heavy p i e c e  o f  wood t h a t  i s
t h i c k e r  a t  one end t h a n  th e  o t h e r .

Problem 3.

Targe t  -  Whip (27)

D e f i n i t i o n  -  A weapon which has  e i t h e r  a f l e x i b l e  sw i tch  or l a sh  and 
i s  used by making a sudden movement. Used w i th  a n im a ls .

Problem 4.

Targe t  -  Axe (34)

D e f i n i t i o n  -  A weapon which has  a bladed head a t t a c h e d  t o  a long h a nd le .
I t  i s  used f o r  hewing and c l e a v in g .

Problem 5.

Ta rge t  -  Hand Grenade (Grenade) (37)

D e f in i t i o n  -  A smal l  e x p lo s i v e  or  chemical  weapon which is normally 
thrown a t  a t a r g e t .

Problem 6.

Target  -  P i s t o l  (92)

D e f i n i t i o n  -  Any o f  a v a r i e t y  of  small gun weapons which a re  designed 
to  be held and f i r e d  u s ing  only one hand.
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Category 5. A Type of  Human Dwell ing .

Problem 1.

T a rg e t  -  T r a i l e r  (107)

D e f i n i t i o n  -  A s m a l l ,  f u r n i s h e d  human dwe l l ing  which r e s t s  on e i t h e r  
two or fou r  wheels which a l l o w s  i t  t o  be moved.

Problem 2.

T a r g e t  -  Mansion (75)

D e f i n i t i o n  -  A l a r g e ,  s t a t e l y  human dwell ing which i s  u s u a l l y  l o c a t e d  
on a l a r g e  t r a c t  of  land  o r  e s t a t e .

Problem 3.

T a r g e t  -  Cabin (55)

D e f i n i t i o n  -  A s m a l l ,  rough ly  b u i l t  human dw e l l ing  which u s u a l ly  has one 
s t o r y  and only a few rooms. Often made of  t r e e  t r u n k s .

Problem 4.

T a rg e t  -  Cot tage (66)

D e f i n i t i o n  -  A human d w e l l i n g  which i s  a small  and modest house and
u s u a l l y  i s  a one fam i ly  r e s i d e n c e .  Assoc ia ted wi th  c h e es e .

Problem 5.

T a r g e t  -  Dormitory (63)

D e f i n i t i o n  -  A human d w e l l i n g  which u s u a l ly  has s e v e r a l  s t o r i e s  with
many s l e e p ing  rooms, a lounge ,  and a c a f e t e r i a .

Problem 6.

T a rg e t  -  Motel (81)

D e f i n i t i o n  -  A type  of  human dwel l ing  which p r o v id e s  s l e e p in g  and, 
o f t e n ,  e a t i n g  accomodat ions f o r  highway t r a v e l e r s .
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Category 6. A Carpen te rs  t o o l .

Problem 1.

T a r g e t  -  Ch ise l  (103)

D e f i n i t i o n  -  A c a r p e n t e r s  t o o l  which i s  used  f o r  chipping and has a 
long metal plade with a sha rp  edge a t  t h e  end .

Problem 2.

T a r g e t  -  Square (37)

D e f i n i t i o n  -  A c a r p e n t e r s  t o o l  which i s  used f o r  l a y in g  out  and t e s t i n g  
r i g h t  angles  and p a r a l l e l  l i n e s .  Often i t  has  a  r u l e r .

Problem 3.

T a r g e t  -  D r i l l  (52)

D e f i n i t i o n  -  A c a r p e n t e r s  t o o l  which i s  used by crank ing  and i s  
a d j u s t a b l e  to  f i t  d i f f e r e n t  s i z e d  b i t s .

Problem 4.

T a r g e t  -  Sawhorse (29)

D e f i n i t i o n  -  A c a r p e n t e r s  t o o l  which i s  used t o  lay  wood on while i t  
i s  being cu t  or worked on.

Problem 5.

T a r g e t  -  Lathe (21)

D e f i n i t i o n  -  A c a r p e n t e r s  t o o l  which i s  used f o r  holding and t u r n i n g  
wood a g a in s t  a c u t t i n g  t o o l .

Problem 6.

T a r g e t  -  Sandpaper (20)

D e f i n i t i o n  -  A c a r p e n t e r s  t o o l  which has  a g r i t t y  o r  ab ra s ive  s u b s t a n c e  
and i s  used to c l e a n ,  smooth o r  p o l i s h  wood.
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Category 7.  A Member of  t h e  C le rgy .

Problem 1.

T a r g e t  -  Bishop (168)

D e f i n i t i o n  -  A c l e r g y  member o f  high rank in  a l o c a l  a r e a ,  who has  the  
power to  o rdain  and i s  t h e  l e a d e r  of  a church d i s t r i c t .

Problem 2.

T a r g e t  -  P a s to r  (121)

D e f i n i t i o n  -  A c l e r g y  member who i s  the  m i n i s t e r  o r  reverand 
of a s i n g l e  P r o t e s t a n t  church .

Problem 3.

T a r g e t  -  Rabbi (287)

D e f i n i t i o n  -  A c l e r g y  member who i s  a t e a c h e r  and t h e  s p i r i t u a l  
l e a d e r  of a synagogue.

Problem 4.

T a r g e t  -  Deacon (46)

D e f i n i t i o n  -  A c l e r g y  member who he lps  with church d u t i e s  o t h e r  than  
p r e a c h in g .  Usual ly they  a r e  members of the  church .

Problem 5.

T a r g e t  -  Chaplain (16)

D e f i n i t i o n  -  A c l e r g y  member au th o r i ze d  to  perform r e l i g i o u s  s e r v i c e s  
in p u b l i c  i n s t i t u t i o n s  or  in  t h e  armed s e r v i c e .

Problem 6.

T a r g e t  - Cardinal  (119)

D e f i n i t i o n  -  A c l e r g y  member who i s  a high o f f i c i a l  in  t h e  Ca tho l i c  
Church who i s  appoin ted  by th e  Pope and wears r e d .
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Category  8.  A F lavor ing  f o r  Food.

Problem 1.

T a r g e t  -  Cloves (94)

D e f i n i t i o n  -  A s t r o n g ,  f r a g r a n t  food f l a v o r i n g  o b ta in e d  from 
d r i e d  f low ers .  They a r e  o f t e n  s tuc k  i n t o  a ham.

Problem 2.

T a r g e t  -  Oregano (73)

D e f i n i t i o n  -  A food f l a v o r i n g  which i s  t h e  c rushed  lea ve s  of  an a rom a t ic  
h e rb .  I t  i s  o f t e n  used i n  I t a l i a n  cooking .

Problem 3.

T a r g e t  -  Mustard (61)

D e f i n i t i o n  -  A yel low P a s t e  or  powder which i s  a popu la r  American 
food f l a v o r i n g .  I t  has  a pungent odor and t a s t e .

Problem 4.

T a r g e t  -  Gar l i c  (120)

D e f i n i t i o n  -  An e x t r e m e ly  s t r o n g  sm e l l i n g  food f l a v o r i n g  which comes 
from the b u l b l i k e  r o o t  o f  a small  p l a n t .  U sua l ly  i t  i s  c rushed.

Problem 5.

T a r g e t  -  Vinegar (39)

D e f i n i t i o n  -  A s o u r ,  l i q u i d  food f l a v o r i n g  produced by f e r m e n ta t i o n  o f  
c i d e r  or wine and c o n s i s t s  most ly o f  a c e t i c  a c i d .

Problem 6.

T a r g e t  -  Ketchup (68)

D e f i n i t i o n  -  A food f l a v o r i n g  which i s  a t h i c k ,  u s u a l l y  red sauce 
which i s  poured on meat  o r  ea ten  wi th  French f r i e s .
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Category 9.  A N atura l  Ear th  Format ion .

Problem 1.

T a rge t  -  C l i f f  (77)

D e f i n i t i o n  -  A n a t u r a l  e a r t h  formation  which i s  a ve ry  long,  s t e e p  
s lo p e  of rock.

Problem 2.

T a rg e t  -  Cave (69)

D e f i n i t i o n  -  A n a t u r a l  e a r t h  formation which i s  a hol low space under 
ground with an opening i n t o  a h i l l  or  mounta in.

Problem 3.

T a rg e t  -  P l a in  (68)

D e f i n i t i o n  -  A n a t u r a l  e a r t h  fo rm ation  which i s  a f l a t ,  broad expanse 
of  t r e e l e s s  land l o c a t e d  a t  low a l t i t u d e .

Problem 4.

T a rg e t  -  G la c ie r  (23)

D e f i n i t i o n  -  A n a t u r a l  e a r t h  formation  which i s  a  l a r g e  mass of  ice  
formed from y e a r s  of  snow accumula t ion .

Problem 5.

T a rg e t  -  P l a te a u  (64)

D e f i n i t i o n  -  A n a t u r a l  e a r t h  fo rm ation  which i s  a f l a t  a rea  of  land 
lo c a t e d  in a mountainous r e g i o n .

Problem 6.

T a rg e t  -  Volcano (65)

D e f i n i t i o n  -  A n a t u r a l  e a r t h  formation  which i s  an opening in  t h e  
e a r t h  loca ted  a t  t h e  t o p  o f  a cone-shaped mounta in.
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Category 10. A Spo r t .

Problem 1.

T a rge t  -  Soccer (160)

D e f i n i t i o n  -  A s p o r t  pl ayed  between two eleven-man teams in  which a 
a round b a l l  may n o t  be touched by t h e  hands .

Problem 2.

T a rge t  -  Hockey (130)

D e f i n i t i o n  -  A s p o r t  i n  which two teams a t t e m p t  t o  h i t  a r u b b e r  d i s k  
i n t o  a goal using  cu rved  s t i c k s .

Problem 3.

T a rg e t  -  Bowling (96)

A s p o r t  in which a p l a y e r  a t t em pts  t o  knock down pins 
by r o l l i n g  a b a l l  a t  them.

Problem 4.

Ta rge t  -  Ski ing  (45)

D e f i n i t i o n  -  A s p o r t  which invo lves  g l i d i n g  over  snow on long ,  t h i n  
and f l a t  p ieces  of wood.

Problem 5.

T a rg e t  -  W res t l ing  (87)

D e f i n i t i o n  -  A s p o r t  i n  which each o f  two opponents  t r y  t o  throw or
f o r c e  each o t h e r  t o  t h e  ground.

Problem 6.

T a rge t  -  V o l l ey b a l l  (76)

D e f i n i t i o n  -  A s p o r t  p layed  with a b a l l  and a n e t  in which t h e  hands
a re  used to  keep t h e  b a l l  in  the  a i r .
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Category 11. A P a r t  o f  a Bui ld ing .

Problem 1.

Ta rge t  -  Foundat ion  (51)

D e f i n i t i o n  -  A b u i ld in g  p a r t  on which t h e  r e s t  of t h e  s t r u c t u r e  i s  
s u p p o r t e d .  I t  i s  o f t e n  made of  c o n c r e t e .

Problem 2.

Targe t  -  S t a i r s  (64)

D e f i n i t i o n  -  A b u i ld i n g  p a r t  which i s  a s e r i e s  of s t e p s  going from 
one f l o o r  to  a n o th e r .

Problem 3.

Ta rge t  -  Chimney (60)

D e f i n i t i o n  -  A b u i ld in g  p a r t  which i s  an up r ig h t  s t r u c t u r e  used to  
ven t  smoke from a f i r e p l a c e .

Problem 4.

Ta rge t  -  C l o s e t  (23)

D e f i n i t i o n  -  A b u i ld i n g  p a r t  which i s  a small  room with no windows 
which i s  used to  s t o r e  persona l  i t e m s .

Problem 5.

Ta rge t  -  Basement (108)

D e f i n i t i o n  -  A b u i ld i n g  p a r t  which i s  t h e  lowest s t o r y  of  a b u i l d i n g .  
I t  i s  i i sua l lv  lo ca t ed  underground.

Problem 6.

T a rg e t  -  A t t i c  (30)

D e f i n i t i o n  -  A b u i ld i n g  p a r t  which i s  t h e  space l o c a t e d  j u s t  beneath  
t h e  r o o f .  Often i t  i s  used f o r  s t o r a g e .
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Category 12. A Musical  Ins t rument .

Problem 1.

T a rge t  -  Banjo (77)

D e f i n i t i o n  -  A four  o r  f i v e  s t r i n g e d  musical i n s t r u m e n t  which i s  o f t e n  
a s s o c i a t e d  with the Southern Un i ted  S t a t e s .

Problem 2.

T a rg e t  -  Harp (105)

D e f i n i t i o n  -  A la rge  musical  i n s t r u m e n t  with many s t r i n g s  which a re  
s e t  in  a t r i a n g u l a r  base.  I t  i s  p layed  by p luck ing .

Problem 3.

T a rge t  -  Trombone (173)

D e f i n i t i o n  -  A la rge  b r a s s  musical  instrument  which has  a t e l e s c o p i n g  
tube  which i s  moved t o  produce d i f f e r e n t  no te s .

Problem 4.

T a rge t  -  Tuba (119)

D e f i n i t i o n  -  A la rge  b r a s s  musical  inst rument  which i s  p a r t i c u l a r l y  
noted f o r  i t s  extremely low p i t c h .

Problem 5.

T a r g e t  -  Harmonica (43)

D e f i n i t i o n  -  A small ,  oblong musica l  instrument  which i s  played by. 
i n h a l i n g  and exha l ing the  b rea th  through  metal r e e d s .

Problem 6.

T a rg e t  -  Harps ic hord (20)

D e f i n i t i o n  -  A keyboard musical  in s t rum e n t  in which t h e  s t r i n g s  a re  
plucked  r a t h e r  than s t r u c k .  Used in  Baroque music.
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Category 13. A Sc ience .

Problem 1.

T a r g e t  -  Sociology (46)

D e f i n i t i o n  -  The s c i e n c e  t h a t  s t u d i e s  human s o c i e t y ,  i t s  i n s t i t u t i o n s ,  
and o t h e r  group p r o c e s s e s .

Problem 2.

T a r g e t  -  Meteorology (21)

D e f i n i t i o n  -  The s c i e n c e  t h a t  s t u d i e s  t h e  a tm osphere ,  e s p e c i a l l y  
as i t  r e l a t e s  to  weather  phenomena.

Problem 3.

T a r g e t  -  Anatomy (73)

D e f i n i t i o n  -  The s c i e n c e  t h a t  s t u d i e s  t h e  s t r u c t u r e  of the  human body. 
I t  i s  based on d i s s e c t i o n  and invo lves  memor iza t ion .

Problem 4.

T a r g e t  -  Geology (76)

D e f i n i t i o n  -  The s c i e n c e  t h a t  s t u d i e s  t h e  c r u s t  of  the e a r t h ,  i t s  
l a y e r s  and t h e i r  h i s t o r y .

Problem 5.

T a r g e t  -  Anthropology (18)

D e f i n i t i o n  -  The s c i e n c e  t h a t  s t u d i e s  t h e  development ,  the  r a c e s ,  
and the  customs of Homo S ap iens .

Problem 6.

T a r g e t  -  Astronomy (114)

D e f i n i t i o n  -  The s c i e n c e  t h a t  s t u d i e s  t h e  s t a r s ,  sun ,  moon, p l a n e t s  
and o t h e r  heavenly b o d i e s .
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Category 14. A Vege table .

Problem 1.

T a rge t  -  Cabbage (94)

D e f i n i t i o n  -  A v e g e t a b l e  whose white or  p u r p l e  l e a v e s  a r e  c l o s e l y  
fo lded  in to  a round head t h a t  grows from a s h o r t  s tem.

Problem 2.

T a rg e t  -  C a u l i f lo w e r  (71)

D e f i n i t i o n  -  A v e g e t a b l e  which i s  a w h i t e ,  s o l i d  head c o n s i s t i n g  of 
many small f l o w e r s .  I t  i s  e i t h e r  cooked o r  e a t e n  raw.

Problem 3.

T a rg e t  -  Beets (63)

D e f i n i t i o n  -  A v e g e t a b l e  which i s  a r e d ,  f l e s h l y  r o o t .  Other v a r i e t i e s  
a re  grown to produce s u g a r .

Problem 4.

Ta rge t  -  Squash (60)

D e f i n i t i o n  -  A v e g e t a b l e  which comes in many shapes  and c o lo r s  and 
grows on a v i n e l i k e  p l a n t .  I t s  f l e s h  i s  ye l low  and s t r i n g y .

Problem 5.

T a rg e t  -  Radish (46)

D e f i n i t i o n  -  A v e g e t a b l e  which i s  a s m a l l ,  c r i s p  r o o t  of  e i t h e r  r e d ,  
w h i t e ,  or black  c o l o r  and i s  o f ten  s e rv e d  a s  a r e l i s h .

Problem 6.

T a rg e t  -  Cucumber (40)

D e f i n i t i o n  -  An ob long ve ge ta b le  which has  g reen  s k in  and f i r m ,  
white  f l e s h .  I t  i s  o f t e n  s l i c e d  and pu t  i n t o  a s a l a d .
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Category 15. A Flower.

Problem 1.

T a r g e t  -  V io le t  (147)

D e f i n i t i o n  -  A ou rp le  o r  b lue  f lower  o b t a in e d  from a hoi iseplant 
which was o r i g i n a l l y  f rom A f r i c a .

Problem 2.

T a r g e t  -  L i ly  (108)

D e f i n i t i o n  -  A whi te ,  b e l l - s h a p e d  f low er  wi th  s i x  p e t a l s  which 
i s  o f t e n  used as a symbol of  p u r i t y .

Problem 3,

T a r g e t  -  Dandelion (75)

D e f i n i t i o n  -  The f lo w er  o f  a common weed which has  yel low p e t a l s  and 
a hol low stem. I t s  s e ed s  blow in t h e  wind.

Problem 4.

T a rg e t  -  Orchid (135)

D e f i n i t i o n  -  An e x o t i c ,  q u e e r ! y shaped f low er  which i s  bred to  
produce many c o l o r s .  I t  i s  used as  a co rsage  and i s  expensive.

Problem 5.

T a r g e t  -  Pe tun ia  (101)

D e f i n i t i o n  -  A fu n n e l - sh a p e d  f lower  of  r e d ,  w h i t e ,  pink or  p u r p le  
c o l o r  and i s  from a low, s t r a g g l i n g  f lowerbed  p l a n t .

Problem 6.

T a r g e t  -  Poppy (22)

D e f i n i t i o n  -  A d e l i c a t e ,  u s u a l l y  red  f lower  which forms a pod c o n t a i n i n g  
many seeds .  One v a r i e t y  i s  used to  produce d ru g s .
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Category 16. A Disease .

Problem 1.

T a r g e t  -  Pol io  (126)

D e f i n i t i o n  -  A c r i p p l i n g  d i s e a s e  c h a r a c t e r i z e d  by inf lammation o f  t h e  
s p i n a l  cord.  I t  has been e l im ina ted  by a  v a c c i n e .

Problem 2.

T a r g e t  -  Leukemia (63)

D e f i n i t i o n  -  A c ance rous  d i s e a s e  c h a r a c t e r i z e d  by an excess  of w h i t e  
blood c e l l s  in t h e  blood .

Problem 3.

T a r g e t  -  Malar ia  (54)

D e f i n i t i o n  -  A d i s e a s e  caused by mosqui toes ,  c h a r a c t e r i z e d  by c h i l l s ,  
u n c o n t r o l l a b l e  shak ing  and f e v e r .

Problem 4.

T a r g e t  -  Pneumonia (50)

D e f i n i t i o n  -  A d i s e a s e  in  which the  lungs become inflamed and 
f i l l  with l i q u i d .  I t  was o f t e n  f a t a l  b e fo re  a n t i b i o t i c s .

Problem 5.

T a rg e t  -  Diabetes  (26)

D e f i n i t i o n  -  A d i s e a s e  c h a r a c t e r i z e d  by e x c e s s i v e  b lood-sugar  l e v e l s ,  
weight  l o s s ,  and extreme t h i r s t  and hunger.

Problem 6.

T a rg e t  -  Leprosy (44)

D e f i n i t i o n  -  A c h r o n i c ,  mildly i n f e c t i o u s  d i s e a s e  c h a r a c t e r i z e d  by 
w h i te ,  scaly s c a b s .  C a r r i e r s  used t o  be p laced  in  c o lo n i e s .
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Category 17. A Vehicle  

Problem 1.

Ta rge t  -  B icyc le  (193)

D e f i n i t i o n  -  A l i g h t w e ig h t  v e h i c l e  with a metal  f rame,  two wheels ,  
h a n d le s ,  and a s e a t .

Problem 2.

Ta rge t  -  Truck (223)

D e f i n i t i o n  -  A motor v e h ic l e  des igned  p r im a r i ly  f o r  c a r r y i n g  th ings  
o th e r  than  people .

Problem 3.

Ta rge t  -  T r a c to r  (35)

D e f i n i t i o n  -  A v e h ic l e  used t o  p u l l  var ious  types  o f  equipment  on a 
farm or  on a highway.

Problem 4.

Targe t  -  Tank (16)

D e f i n i t i o n  -  An armored v e h i c l e  which c a r r i e s  weapons and moves 
on c a t e r p i l l a r  t r a c k s .

Problem 5.

Targe t  -  Taxi (32)

D e f i n i t i o n  -  A v e h ic l e  which i s  f o r  h i r e ,  o u t f i t t e d  wi th  a meter fo r  
r e c o r d in g  the  amount of  money t o  be pa id .

Problem 6.

Ta rge t  -  Subway (17)

D e f i n i t i o n  -  A v e h ic l e  which i s  an e l e c t r i c  r a i lw a y  runn ing  
beneath the  s t r e e t s  of  a c i t y .
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Appendix C: Pr iming S t im u l i  used in  Experiment  1. Frequency 
in  B a t t i g  and Montague (1969) norms a re  p r e s e n t e d  in  p a re n t h e s e s .  
(C o r re c t  Answer (CA) and Neutra l  Warning (NU) p r im es  not shown.)

CATEGORY # SCI Prime SC Prime DCI Prime DC Prime

ENCYCLOPEDIA TYPE OF SERGEANT
(28) READING MATERIAL

MILITARY
TITLE

BUFFALO (34) 4-FOOTED 
ANIMAL

SILK TYPE OF CLOTH

TANGERINE
( 1 1 0 )

A FRUIT SOFA TYPE OF 
FURNITURE

BAZOOKA (18) A WEAPON EMERALD A PRECIOUS 
STONE

CASTLE (30) TYPE OF WHISKEY
HUMAN DWELLING

AN ALCOHOLIC 
BEVERAGE

SCREWDRIVER
(214)

A CARPENTERS SENATOR 
TOOL

AN ELECTIVE 
OFFICE

NUN (104) A MEMBER OF THEFT
THE CLERGY

A CRIME

VANILLA (120) A FOOD 
FLAVORING

COAL TYPE OF FUEL

CANYON (81) AN EARTH 
FORMATION

DENTIST A PROFESSION
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A p p e n d ix  C. ( C o n ^ . )

10 TENNIS (329) A SPORT OXYGEN A CHEMICAL 
ELEMENT

1 1 CEILING (167) A PART OF A 
BUILDING

ROCK'N'ROLL A TYPE OF 
MUSIC

12 CLARINET (259) A MUSICAL 
INSTRUMENT

CHICKEN A BIRD

13 PHYSICS (327) A SCIENCE WALTZ A TYPE OF 
DANCE

14 POTATO (224) 
TULIP (209)

A VEGETABLE 
A FLOWER

FRANCE
SUBMARINE

A COUNTRY 
A TYPE OF 
SHIP

16
17

MEASLES (168) 
TRAIN (257)

A DISEASE 
A VEHICLE

SHARK
COBRA

A FISH 
A SNAKE
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Appendix D: Priming S t i m u l i  used in  Experiment 2 .  Frequency
in iB a t t i g  and Montague (1969) norms are  p resen ted in  p a re n t h e s e s .

PRIME 1 PRIME 2 PRIME 3 PRIME 4

TYPE OF READING MATERIAL

1-H BOOK (370)
2-H NEWSPAPER (295) LETTER (35)
4-H MAGAZINE (375) TEXTBOOK (75) PLAY (31) ENCYCLOPEDIA (28)
1-L THESIS (9)
2-L MANUSCRIPT (8) EDITORIAL (6)
4-L AUTOBIOGRAPHY CATALOGUE (3) MANUAL (2) ALMANAC (2)

(3)

1 FOUR-FOOTED ANIMAL

1-H DOG (426)
2-H CAT (412) DEER (95)
4-H RAT (112) LION (225) HORSE (348) GIRAFFE (82)
1-L CHIPMUNK (9)
2-L ANTEATER (8) LIZARD (4)
4-L KANGAROO (4) . COYOTE (9) OPOSSUM (8) FROG (3)

1 FRUIT

1-H ORANGE (390)
2-H BANANA (283) GRAPE (247)
4-H LEMON (134) PEAR (326) APRICOT (102 ) STRAWBERRY (58)
1-L PAPAYA (8)
2-L CRANBERRY (1) GUAVA (1)
4-L NECTARINE (2) BATE (9) KUMQUAT (10) MUSKMELON (1)
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A WEAPON 
2-H KNIFE (405)
4-H RIFLE (163)
1-L TORPEDO (7)
2-L TOMAHAWK (4) 
4-L BULLET (6)

CANNON (66) 
ARROW (20)

HARPOON (3) 
CROSSBOW (6)

MISSILE (28) FISTS (46)

FLAMETHROWER SABER (6) 
( 6 )

A TYPE OF HUMAN DWELLING
1-H APARTMENT (316)
2-H TENT (189) CASTLE (30)
4-H HOUSE (396) HUT (121)
1-L LODGE (6)
2-L SHANTY (4) VILLA (3)
4-L BARRACKS (9) WIGWAM (4)

SHACK (81) HOME (82)

FORT (4) INN (6)

A CARPENTER'S TOOL

1-H SAW (394)
2-H HAMMER (431)
4-H SCREWDRIVER

(214)
1-L TAPE MEASURE (9)
2-L MITER BOX (7)
4-L HACKSAW (5)

WRENCH (61) 
PLIERS (58)

MALLET (3) 
STAPLER (3)

PLANE (147) LEVEL (168)

NAIL PUNCH (4)  PUTTY KNIFE (1)

A MEMBER OF THE CLERGY

1-H FATHER (142)
2-H NUN (104)
4-H PRIEST (400)
1-L EVANGELIST (9)
2-L MISSIONARY (7) 
4-L FRIAR (12)

MONK (76) 
BROTHER (71)

PARSON (6) 
SAINT (3)

PREACHER (84) POPE (179)

CLERIC (2) ACOLYTE (1)



A FOOD FLAVORING

Appendix Ii. (Cont . )

1-H PEPPER (411)
2-H SALT (412)
4-H CINNAMON (118)
1-L CURRY (7)
2-L BASIL (9)
4-L CAYENNE (3)

PAPRIKA (90) 
ONIONS (62)

SESAME (4) 
MARJORAM (4)

CHOCOLATE (43) SUGAR (168)

SACCHARINE (5) ANISE (6)

A NATURAL EARTH FORMATION

1-H VALLEY (227)
2-H RIVER (147) 
4-H LAKE (98)
1-L DELTA (8)
2-L GEYSER (7)
4-L PENINSULA (9)

HILL (227) 
DESERT (36)

BUTTE (5) 
WATERFALL (?)

MOUNTAIN (401) ISLAND (24)

MESA (5) BOULDER (5)

A SPORT

1-H
2-H 
4-H

1-L
2-L 
4-L

BASEBALL (376) 
SWIMMING (277) 
GOLF (153)

SKIN DIVING (3) 
CANOEING (6) 
CAMPING (2)

FOOTBALL (396) 
BASKETBALL 

(360)

CRICKET (6) 
DISCUS THROW 

( 1  )

BADMINTON (96) ARCHERY (49)

SKY DIVING (3) TETHERBALL (1)

A PART OF A BUILDING

1-H DOOR (322)
2-H BRICK (101)
4-H WALL (242)
1-L SHUTTERS (7)
2-L SHINGLES (6) 
4-L INSULATION (3)

FLOOR (238) 
ROOM (161)

BALCONY (4) 
FURNACE (5)

CEILING (167) WINDOW (338)

AWNING (4) RAIN GUTTER (3)
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A MUSICAL INSTRUMENT

1-H DRUM (322)
2-H TRUMPET (279) GUITAR (231)
4-H SAXOPHONE (176) PIANO (329) OBOE (144) VIOLIN (271)
1-L MANDOLIN (6)
2-L CASTANETS (2) TYMPANI (6)
4-L BONGOS (8) AUTOHARP (2) TAMBOURINE (9) MARIMBA (6)

SCIENCE

1-H PHYSICS (327)
2-H BIOLOGY (270) PHYSIOLOGY (21)
4-H PSYCHOLOGY (272) CHEMISTRY (367) ZOOLOGY (248) GENETICS (14)
1-L CRIMINOLOGY (3)
2-L RADIOLOGY (1) PHARMACOLOGY (3)
4-L AGRONOMY (3) ARCHAEOLOGY (6) VIROLOGY (2) EMBRYOLOGY (6)

A VEGETABLE

1-H CARROT (316)
2-H CORN (247) BEANS (237)
4-H PEA (308) LETTUCE (189) POTATO (224) SPINACH (163)
1-L EGGPLANT (8)
2-L RHUBARB (4) WATERCRESS (2)
4-L ARTICHOKE (5) OKRA (5) MUSHROOM (2) PARSNIPS (2)

A FLOWER

1-H CARNATION (183)
2-H DAISY (176) TULIP (209)
4-H IRIS (53) ROSE (421) PEONY (38) GARDENIA (89)
1-L POINSETTIA (9)
2-L HOLLYHOCK (3) FORSYTHIA (3)
4-L BEGONIA (9) DAHLIA (4) 4-O'CLOCK (4) CROCUS (3)
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A DISEASE

1-H CHICKEN POX (116)
2-H FLU (48) MEASLES (168)
4-H TYPHOID (43) MUMPS (115) TUBERCULOSIS SMALLPOX (71)

(210)
1-L TETANUS (8)
2-L ASTHMA (5) BRONCHITIS (5)
4-L HEMOPHILIA (7) EMPHYSEMA (7) RABIES (9) SCURVY (7).

VEHICLE

1-H BUS (300)
2-H AIRPLANE (280) WAGON (86)
4-H WAGON (86) BOAT (145) TRAIN (257) MOTORCYCLE (174)
1-L LIMOUSINE (7)
2-L RICKSHAW (4) SURREY (2)
4-L BUGGY (5) AMBULANCE (2) SEDAN (2) UHEELBORROW (2)
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Appendix E. I n s t r u c t i o n s .

Experiment  1.

Microphone p r a c t i c e .  You w i l l  be p r e s e n t e d  a s e r i e s  of d i g i t s  one a t  a t ime  on 

the  s c r e e n .  The d i g i t s  w i l l  always be between z e r o  and n i n e .  Your job  i s  t o  say 

each d i g i t  o u t l o u d  i n t o  the Microphone. I f  you a c t i v a t e  t h e  microphone the  

sc reen  w i l l  be c l e a re d  and the  n e x t  d i g i t  w i l l  be p r e s e n t e d .  I f  you do not  

a c t i v a t e  t h e  microphone the  d i g i t  w i l l  remain on th e  sc re e n  u n t i l  you say i t  

loud enough to  a c t i v a t e  t h e  microphone.  Do you have any q u e s t i o n s ?

P r a c t i c e  p rob lem s.  Ok, you a r e  now rea dy  f o r  t h e  p r a c t i c e  problems.  The ba s ic  

t a s k  in t h i s  experiment  i s  to  r e c a l l  a word in  r esponse  t o  a d e f i n i t i o n ,  

However, b e f o r e  you ever  see t h e  d e f i n i t i o n  on a given t r i a l  you w i l l  f i r s t  be 

p r e se n ted  what i s  known a s  a p r im in g  s t i m u l u s .  Most o f  t h e  t im e  t h e  pr iming

s t im ulus  w i l l  be e i t h e r  a word or  a c a t e g o r y  name, but  sometimes i t  w i l l  be a

s t r i n g  of  s t a r s .  I f  the prime i s  a word o r  words, I want you t o  say  them 

ou t loud .  You w i l l  be given t h r e e  seconds  t o  do s o .  I f  t h e  prime i s  a s t r i n g  of

s t a r s  then you do not have to  say  a n y th in g .  A f t e r  t h e  t h r e e  seconds  a re

f in i s h e d  you w i l l  be p r e se n ted  a d e f i n i t i o n .  I want you t o  r ead  t h e  d e f i n i t i o n  

s i l e n t l y  and t r y  to  t h ink  o f  the  word t o  which t h e  d e f i n i t i o n  b e lo n g s .  When you

th ink  of t h e  word, say i t  i n t o  the  microphone.  I t  should  have t h e  immediate

e f f e c t  o f  c l e a r i n g  the  sc re e n  and th e n  i t  w i l l  say " e n t e r  r e s p o n s e " .  I f  the

s c re e n  does no t  c l e a r  say your  r esponse  i n t o  t h e  microphone a s  q u i c k l y  as

p o s s i b l e .  Then I want you to  type  t h e  word you J u s t  s a i d  in r e s p o n s e  t o  the
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d e f i n i t i o n .  The word must be s p e l l e d  c o r r e c t l y ,  so i f  you have any s p e l l i n g  

q u e s t io n s  f e e l  f r e e  t o  ask me. Once you f i n i s h  t y p in g ,  p r e s s  t h e  " r e t u r n " .  I f  

the re sponse  was c o r r e c t  t h e  computer  w i l l  p r e s e n t  t h e  ne x t  pr iming  s t im u lu s .  

However, i f  t he  answer i s  i n c o r r e c t  o r  s p e l l e d  wrong t h e n  t h e  computer w i l l  

p r i n t  " e r r o r "  a long  wi th  t h e  c o r r e c t  answer .  Following t h i s  t h e  next  pr iming 

s t im ulus  w i l l  be p r e s e n t e d .  Do you have any que s t io n s ?  Now going back t o  the

priming s t i m u l i .  Sometimes t h e  pr ime w i l l  be t h e  c o r r e c t  answer t o  the 

d e f i n i t i o n  i t  p r ec e de s ,  however o t h e r  t im es  the  prime may be a word which i s  

very c lo s e  in meaning to  t h e  c o r r e c t  answer b u t  not  q u i t e  c o r r e c t .  Other t im es  

the prime w i l l  be the  ca tegory  name o f  t h e  answer,  o t h e r  t im e s  t h e  prime may be 

an i r r e l e v a n t  c a te g o ry  name or  word and s t i l l  o th e r  t im es  t h e  prime w i l l  be a 

s t r i n g  of  s t a r s .  Do you have any q u e s t i o n s ?

Experimental  p roblems.  Ok, the  problems which a r e  coming up a r e  j u s t  l i k e  the  

ones you have been doing excep t  t h a t  t h e  d e f i n i t i o n s  w i l l  be two l i n e s  long 

r a t h e r  than  J u s t  one .  Remember t h a t  t h e  o b j e c t  i s  t o  make an a c c u r a t e  r esponse  

as  qu ick ly  as p o s s i b l e .  There a r e  102 problems so keep up a f a i r l y  f a s t  pace so 

you w i l l  not  g e t  bogged down. F i n a l l y ,  a l l  o f  the  words you w i l l  t r y  to  r e c a l l  

should be f a i r l y  f a m i l i a r ,  thus  t h e  experiment  i s  n o t  a d i f f i c u l t  vocabula ry 

t e s t .  In a d d i t i o n ,  none of  t h e  answers  w i l l  be repea ted  d u r in g  t h e  experiment .

Do you have any que s t io n s ?

Experiment  2.

Microphone p r a c t i c e .  I d e n t i c a l  t o  i n s t r u c t i o n s  in  exper imen t  1.

P r a c t i c e  prob lems.  Ok, you a r e  now ready  f o r  the  p r a c t i c e  p rob lem s.  The ba s ic
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ta s k  in  t h i s  experiment  i s  t o  r e c a l l  a word in  r e sponse  t o  a d e f i n i t i o n .  

However, b e fo r e  you see  t h e  d e f i n i t i o n ,  you w i l l  be p r e s e n t e d  e i t h e r  one,  two 

or  fou r  words on the  s c r e e n .  I want  you t o  say each o f  t h e s e  words ou t loud  and 

you w i l l  be g iv en  f i v e  seconds t o  do s o .  Af te r  t h e  f i v e  seconds a r e  up the  

d e f i n i t i o n  w i l l  be p r i n t e d  on t h e  s c r e e n .  I want you t o  r e a d  th e  d e f i n i t i o n  

s i l e n t l y  and t r y  to  t h ink  o f  the  word t o  which th e  d e f i n i t i o n  be longs .  When you 

th in k  of  t h e  word say i t  i n t o  t h e  microphone.  I t  s h ou ld  c l e a r  t h e  s c r e e n  and 

p r i n t  " e n t e r  r e s p o n s e " .  I f  t h e  s c r e e n  does not  c l e a r  t h e n  say th e  word aga in  as  

qu ick ly  as p o s s i b l e .  Then type  t h e  word you j u s t  s a i d  in  response  t o  t h e  

d e f i n i t i o n  on th e  keyboard.  The word must be s p e l l e d  c o r r e c t l y ,  so i f  you have 

any s p e l l i n g  q u e s t io n s  f e e l  f r e e  t o  ask me. Once you f i n i s h  ty p in g ,  p r e s s  t h e  

" r e t u r n " .  I f  t h e  response  was c o r r e c t ,  t h e  computer w i l l  p r e s e n t  the  next  

s e r i e s  of  words which you must r e a d .  I f  t h e  response  was i n c o r r e c t  or  i f  i t  was 

s p e l l e d  wrong th e n  th e  computer w i l l  p r i n t  " e r r o r "  a lo ng  with the  c o r r e c t  

answer.  Fo l lowing  t h i s  the nex t  s e t  o f  words w i l l  be p r e s e n t e d .  Do you have any 

q u e s t i o n s ?  Ok, now back t o  t h e  words which you pronounce b e fo r e  the  d e f i n i t i o n  

i s  p r e s e n t e d .  These words w i l l  never  be the  c o r r e c t  answer t o  the  d e f i n i t i o n  

which f o l l o w s .  I want you to  j u s t  r e a d  them ou t loud .  Are t h e r e  any q u e s t i o n s ?

Exper imenta l  p roblems.  I d e n t i c a l  t o  i n s t r u c t i o n s  of exper imen t  1.



Appendix F. Summary of  Analyses of Variance

95



96

Appendix F. Summary of Analyses  of Variance

Ana lys is  of  c o r r e c t  answer l a t e n c i e s  us ing  problems as  a 
random f a c t o r  in  experiment  1.

Source df SS MS F P
—————— — — — — - - - -

PR 90 17017.54 189.08 - -

PT 5 1104.58 220.91 12.88 <.01
PR/PT

PR=PROBLEMS 
PT=PRIME TYPE

450 7714.86 17.14

Analys is  of c o r r e c t
random

answer l a t e n c i e s  us ing  s u b je c t s  as 
f a c t o r  in experiment  1.

Source df SS MS F P
—————— — — — — — — - -

CB 5 70.43 14.08 .83 >.05
SS/CB 30 508.84 16.96 - -

PT 5 313.02 62.60 24.65 <.01
PTxCB 25 107.18 4.25 1.68 <.05

SS/PTxCB 150 380.96 2.53 - -

CB=PRIME-TARGET COUNTERBALANCING
PT=PRIME TYPE
SS=SUBJECTS
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Appendix F. (C o n t . )

A n a ly s i s  of  t h e  number of  e r r o r s  u s ing  problems as  a 
random f a c t o r  in expe r im en t  1.

Source df SS MS F P
—— —— —— — — — ------ — -

PR 90 469.68 5.21 -

PT 5 151.92 30 .38  29.94 <.01
PR/PT

PR=PROBLEMS

450 456.57 1.01

PT=PRIME TYPE

A na lys i s  of  the  number of  e r r o r s  u s ing  s u b je c t s  a s  a 
random f a c t o r  in expe r im en t  1.

Source df SS MS F P

CB 5 34.07 6.81 .95 >.05
SS/CB 30 213.08 7.10 - -

PT 5 384.02 76 .80 35.73 <.01
PTxCB 25 108.72 4.34 2.02 <.01

SS/PTxCB 150 322.41 2.14 - -

CB=PRIME-TARGET COUNTERBALANCING
PT=PRIHE TYPE
SS=SUBJECTS
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Appendix F. (Cont . )

Analysis  of l a t e n c i e s  f o r  in s t ance  and o t h e r  types o f  e r r o r s
in  experiment 1.

Source df SS MS F P

SS 30 499.02 16.63 - -

ET 1 92.06 92.06 17.60 <.01
SS/ET 30 156.90 5.23 -

SS=SUBJECTS
ET=TYPE OF ERROR (INSTANCE PRIME VS. OTHER)
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Appendix F. (Cont . )

Ana lysis  of c o r r e c t  answer l a t e n c i e s  u s ing  problems a s  a 
random f a c t o r  in  experiment  2.

Source df SS MS F P
——— —— — — — — — — - - -

PR 95 4478.99 47.14 - -

NP 2 41.49 20.74 1.58 >.05
PR/NP 190 2487.08 13.08 - -

FR 1 18.33 18.33 1.11 >.05
PR/FR 95 1557.98 16.39 - -

NPxFR 2 50.79 25.39 1.34 >.05
PR/NPxFR 190 3585.50 18.87 - -

PR=PROBLEMS 
NP=NUMBER OF 
FR=INSTANCE

PRIMES
TYPICALITY MEASURED BY CATEGORY FREQUENCY

Analysis  of c o r r e c t answer l a t e n c i e s us ing  s u b je c t s  as
as a random f a c t o r in  experiment  2.

Source df SS MS F P
——— —— — — — — — — — - -

CB 5 219.85 43.97 3.16 ( .05
SS/CB 30 416.78 13.89 - -

NP 2 27.38 13.69 5.84 (.01
NPxCB 10 47.48 4.74 2.02 <.05

SS/NPxCB 60 140.53 2.34 - -

FR 1 .20 .20 .09 >.05
FRxCB 5 18.92 3.78 1.70 >.05

SS/FRxCB 30 66.67 2.22 - -

NPxFR 2 4.12 2.06 1.02 >.05
NPxFRxCB 10 26.90 2.69 1.34 >.05

SS/NPxFRxCB 60 120.32 2.00 - -

CB=PRIME-TARGET COUNTERBALANCING
SS=SUBJECTS
NP=NUMBER OF PRIMES
FR=TYPICALITY MEASURED BY CATEGORY FREQUENCY
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Appendix F. (C on t . )

A na ly s i s  on c o r r e c t  and i n c o r r e c t  answer l a t e n c i e s  u s in g  
problems as a random f a c t o r  in  experiment  2.

Source df SS MS F P
— — —— — — — — - - — — - -

PR 95 6207.91 65.34 - -

NP 2 114.42 57.21 6.15 <.01
PR/NP 190 1767.10 9.30 - -

FR 1 .02 .02 .001 >.05
PR/FR 95 1524.82 16.05 — -

NPxFR 2 11.80 5.90 .47 >.05
PR/NPxFR

PR=PROBLEMS 
NP=NUMBER OF

190

PRIMES

2376.59 12.50

FR=TYPICALITY MEASURED BY CATEGORY FREQUENCY

A na lys is  of c o r r e c t and i n c o r r e c t  answer l a t e n c i e s  ui
sub^i e c t s  as a random f a c t o r  in  experiment  2.

Source df SS MS F P
—————— — — — — - - - -

CB 5 366.88 73.37 2.89 <.05
SS/CB 30 761.38 25.37 - -

NP 2 45.04 22.52 6,37 <.01
NPxCB 10 63.28 6.32 1.79 >.05

SS/NPxCB 60 211.90 3.53 - -

FR 1 .0003 .0003 .0001 >.05
FRxCB 5 21.60 4.33 1.23 >.05

SS/FRxCB 30 104.95 3.49 - -

NPxFR 2 5.14 2.70 .52 >.05
NPxFRxCB 10 37.54 3.75 .73 >.05

SS/NPxFRxCB 60 306.86 5.11 - -

CB=PRIME-TARGET COUNTERBALANCING
SS=SUBJECTS
NP=NUMBER OF PRIMES
FR=TYPICALITY ""ASURED BY CATEGORY FREQUENCY



101

Appendix F. (Cont . )
Analys is  of t h e  number of e r r o r s  us ing  problems as a 

random f a c t o r  in experiment  2.

Source df SS MS F P
—— —— —— — — - - — — - -

PR 95 665.49 7 .00 - -

NP 2 .33 .16 .17 >.05
PR/NP 190 181.32 .95 - —

FR 1 .39 .39 .34 >.05
PR/FR 95 107.10 1.12 - -

NPxFR 2 .94 .47 .58 >.05
PR/NPxFR

R=PROBLEMS 
IP=NUMBER OF

190

PRIMES

154.05 .81

R=TYPICALITY MEASURED BY CATEGORY FREQUENCY

Analys is  on t h e  number of  e r r o r s  u s in g  
random f a c t o r  in experiment

s u b je c t s  as 
2.

Source df SS MS F P
—— ———— — — ----- — — - -

CB 5 13.27 2 .65 .26 >.05
SS/CB 30 299.05 9.96 - -

NP 2 .77 .38 .18 >.05
NPxCB 10 59.77 5.97 2.77 <.01

SS/NPxCB 60 129.44 2.15 - -

FR 1 1.18 1.18 .55 >.05
FRxCB 5 17.75 3.55 1.66 >.05

SS/FRxCB 30 64.05 2.15 - -

NPxFR 2 2.81 1.40 .55 >.05
NPxFRxCB 10 60.07 6.00 2.35 <.05

3S/NPxFRxCB 60 153.11 2.55 - -

CB=PRIME-TARGET COUNTERBALANCING
SS=SUBJECTS
NP=NUMBER OF PRIMES
FR=TYPICALITY MEASURED BY CATEGORY FREQUENCY


