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Loca t i n g th e Processin g Bott lenec k i n D u a l - T a s k Interferenc e 

Rober t  A .  Kachelsk i  (Robert.A.Kachelski@williams.edu ) 
Departmen t  o f  Psychology ;  William s Colleg e 

Williamstown ,  M A 0126 7 US A 

Introductio n 

A modifie d versio n o f  th e Stroo p color-namin g tas k wa s 
use d t o tes t  theorie s o f  dual-tas k interferenc e tha t  propos e a 
centra l  bottlenec k i n processin g eithe r  a t  th e response -
selectio n stag e (e.g. ,  Pashler ,  1994 )  o r  a t  th e response -
productio n stag e (e.g. ,  Keele ,  1973 ;  Norma n &  Shallice , 
1986) .  I n considerin g th e Stroo p tas k fro m a  dual-tas k 
perspective ,  th e processin g o f  th e wor d wa s define d a s th e 
primar y tas k (becaus e o f  it s  obligator y an d automati c nature ) 
and colo r  identificatio n wa s define d a s th e secondar y task . 
Followin g th e locus-of-slac k logi c a s i t  ha s bee n develope d 
i n th e psychologica l  refractor y perio d (PR? )  paradig m 
(Pashler ,  1994 ;  Schweickert ,  1980) ,  th e difficult y i n 
selectin g a  respons e t o th e colo r  wa s manipulated ,  alon g 
wit h th e stimulu s onse t  asynchron y ( S O A )  betwee n th e 
wor d an d th e color . 

Base d o n Pashler' s (1994 )  principle s o f  testin g botdenec k 
models ,  differen t  prediction s follo w fro m th e tw o type s o f 
theories .  Response-productio n bottlenec k theorie s predic t  a n 
interactio n betwee n response-selectio n difficult y an d S O A , 
suc h tha t  th e manipulatio n o f  response-selectio n difficult y 
shoul d hav e a  greate r  effec t  o n color-identificatio n time s a t 
longe r  S O A s tha n a t  shorte r  S O A s .  O n th e othe r  hand , 
response-selectio n bottlenec k theorie s predic t  tha t  th e effec t 
of  response-selectio n difficult y shoul d b e th e sam e regardles s 
of  S O A ,  s o tha t  ther e shoul d b e n o interactio n betwee n th e 
tw o variables . 

Method 

On eac h trial ,  a  singl e wor d appeare d o n a  compute r  screen . 
I t  eithe r  appeare d i n colo r  (red ,  blue ,  green ,  o r  yellow )  fro m 
th e beginnin g o f  th e tria l  ( S O A =  0 )  o r  initiall y  appeare d i n 
gra y an d turne d int o on e o f  th e color s afte r  a n S O A o f  50 , 
100 ,  150 ,  200 ,  o r  30 0 ms .  Non e o f  th e word s use d i n th e 
experimen t  wer e colo r  word s o r  word s relate d t o colors . 
Rathe r  tha n namin g th e colo r  i n whic h eac h wor d wa s 
printed ,  th e 3 3 participant s responde d b y sayin g a  numbe r 
alou d tha t  corresponde d t o th e colo r  (re d =  1 ,  blu e =  2 ,  gree n 
= 3 ,  yello w =  4) .  Th e reactio n time s t o identif y th e colo r  b y 
sayin g th e appropriat e numbe r  wer e recorde d fro m th e onse t 
of  th e color . 

Results 

Th e 30 0 experimenta l  trial s wer e spli t  int o thre e equa l 
blocks .  Th e manipulatio n o f  response-selectio n difficult y 
was the n define d b y th e amoun t  o f  practic e participant s ha d 
i n mappin g th e color s ont o th e correc t  numbe r  responses , 
base d o n th e reasonin g tha t  th e respons e selectio n woul d 

become easie r  fo r  th e participant s wit h eac h bloc k o f  trials . 
A two-factor ,  within-subject s A N O V A wa s conducte d t o tes t 
th e effect s o f  response-selectio n difficult y (Bloc k 1 ,  Bloc k 2 , 
Bloc k 3 )  an d S O A o n th e color-identificatio n times .  A s ca n 
be see n i n Figur e 1 ,  ther e wa s a  significan t  effec t  o f 
response-selectio n difficulty ,  F  (2 ,  64 )  =  7.22 ,  p  <  .01 ,  wit h 
mean color-identificatio n time s significantl y faste r  i n Bloc k 
2 ( M =  78 1 ms )  an d i n Bloc k 3  (A /  =  78 3 ms )  tha n i n Bloc k 
1 ( M =  81 7 ms) .  Ther e wa s als o a  significan t  effec t  o f 
S O A,  F  (5 ,  160 )  =  30.10 ,  p  <  .0001 ,  wit h reactio n time s 
generall y decreasin g acros s S O A s fro m 0  t o 15 0 m s an d 
remainin g fairl y constan t  wit h furthe r  increase s i n S O A . 
The critica l  resul t  wa s tha t  ther e wa s n o interactio n betwee n 
response-selectio n difficult y an d S O A ,  F  (10 ,  320 )  =  1.09 , 
p >  .36 ,  whic h support s th e ide a o f  a  bottlenec k i n respons e 
selectio n rathe r  tha n i n respons e production . 
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Figur e 1 :  M e a n color-identificatio n time s i n eac h o f  th e 
thre e block s o f  trial s a s a  functio n o f  th e S O A betwee n th e 
wor d an d th e color . 
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