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ABSTRACT

Models o f a tten tion  and memory dating from the 1950s are  reviewed with  

particular* emphasis on d ich o tic  lis te n in g  experim ents. S tru ctu ra l models, such 

as that o f Broadbent (1958) are  compared w ith , what are termed functional models 

eg . those o f N e isse r (1967 ), S h if f r in  and Schneider (197 7 ). Methodological 

and scoring problems in s p l i t  span experiments are examined. Prelim inary  

experiments were designed to  show that the Gray and Wedderburn (I9 60 ) e ffe c t  

r e f le c t s  a perceptual process which i s  la r g e ly  unconscious rather than report  

preferences or s t ra te g ie s . The fo llo w in g  four experiments investiga ted  the 

e f fe c t s  o f presentation  r a t e ,  delayed r e c a l l  and prim ing on responses to  l i s t s  

of d i f fe r in g  semantic com plexity. The fa s te r  presentation  rate  was found to 

encourage responses based on context rath er than s p a t ia l  lo ca t io n , as did  

delayed r e c a l l  and prim ing o f contextual l i s t s  by the contiguous presentation  

of s im ila r ly  structured  l i s t s .  In terference  e f fe c t s  were found on l i s t s  with  

primes s im ila r  in content ra th e r than s tru c tu re . Evidence was found that 

context and category l i s t s  have d if fe re n t  qu an tita tive  e f fe c t s  on responses.

The in te rac tion  of v a r ia b le s  in  these experiments i s  emphasised and the r e s u lt s  

are  in te rp reted  in terms o f functional models, w ith p a r t ic u la r  emphasis on 

components o f a n a ly s is -b y -sy n th e s is  (N e is se r , 1967) le v e ls  o f processing (C ra ik  

and Lockhart, 1972) and automatic processing (S h i f f r in  and Schneider, 1977)*





experiaen ts concezmed w ith a tten tion  to  aud itory  a t i a u l i ,  the d iw ia ion  

o f a tten tio n , the focus in g  o f a tten tion  and "breakdown" o f atten tion  have 

been so o ften  c ited  that they hard ly  need re p e t it io n . However they r e t a in  

BO much importance both in  a h is t o r ic a l  context and because they formed the 

bas is  o f  much o f current th eo re t ic a l thinking in  the broad areas o f a tten tio n  

and memory that any l i t e r a tu r e  review  would be incomplete without them. As 

w i l l  be seen, the experiments o f the f i f t i e s  and s ix t ie s  are p a r t ic u la r ly  

re levan t to  the experim ents which were c a rr ie d  out fo r  th is  th e s is .

C herry 's  (1953) study i s  gen e ra lly  c ited  as the f i r s t  which u t i l i s e d  the  

technique o f "shadow ing". E a r lie r  experiments had genera lly  used r e c a l l  or 

id e n t if ic a t io n  methods to  examine the problem o f how man i s  capable o f  

s e le c t iv e ly  attending to  one stim ulus and ignoring  others (p opu la rly  c a l le d  

the «c o ck ta il party  p ro b le m '). In C h erry 's  experiment sub jects were asked  

to repeat a continuous message, as that message was presented to one e a r ,  

through headphones. Th is i s  the task re fe rre d  to  as shadowing and i s  a  

focused attention  ta sk . Cherry found that i f  two messages were presented  

d ic h o t ic a lly , i e .  one message to  one ear and a simultaneous d if fe re n t  message 

to the other e a r , su b je c ts  could say very l i t t l e  about the message which was 

not shadowed. When a male voice changed to a tone or a female voice su b jec ts  

did notice  but they cou ld  not say , fo r  in stance, what language i t  was in ,  

what in d iv id u a l words had appeared or what the semantic nature o f the message 

was. The general f in d in g  that only rath er gross physical c h a ra c te r is t ic s  in  

the unattended message could be id e n t i f ie d , responded to or recognised was 

rep lic a ted  by other authors such as Sp ieth , C u rtis  and Webster (195^)

Moray (1958 ). Although separation  o f two messages by presenting them through  

headphones to each e a r  has been most often  used, some experiments used loudness, 

pitch  or position  in  aud ito ry  space to  confirm that physica l parameters as



opposed to content v a r ia b le s  can be used to  separate two messages a rr iv in g  

sim ultaneously when only one o f them req u ire s  a response.

P art ly  on the b a s is  o f such r e s u lt s  Broadbent (1958) proposed h is  in f lu e n t ia l  

f i l t e r  th eo ry , which provided the b a s is  on which much la t e r  work has developed. 

Broadbent's o r ig in a l  f i l t e r  theory i s  ou tlin ed  with re fe ren ce  to  Figure 1.

F igu re  1. B roadbent’ s F i l t e r  Theory, (from  Broadbent,1958)

E ffe c to rs

Term 
Store  

(S  system)

F i l t e r

1. In form ation  enters the system and i s  he ld  in  a temporary s to re , or

S. system . Experiments such as that o f Broadbent (195^) showed that when 

three items were presented to  one ear and three d if fe r e n t  items presented  

sim ultaneously to  the other ear (the s p l i t  span ta sk ) su b jec ts  t y p ic a lly  

reported  the three items from one ea r  fo llow ed  by the three from the 

other e a r .  I t  was th e re fo re  necessary to  postu late  a short-term  store



which could hold the second set o f  d ig it s  u n t il the f i r s t  set had been 

processed.

2 . A f i l t e r  acts upon the incoming in form ation . Broadbent (1958) o r ig in a l ly  

id e n t if ie d  in te n s ity , p itch  and s p a t ia l  lo cation  as physical fe a tu re s  a b le  

to act as a b a s is  fo r  se lec tion  by the f i l t e r .

3 . The lim ited  capac ity  channel c a r r ie s  the se lec ted  inform ation w hile the 

re je c ted  inform ation i s  held in  the short-term  b u ffe r  store  where i t  i s  

sub ject to rap id  decay. In a shadowing experiment th is  re je c te d  message i s  

the unattended message and does not get past the f i l t e r .  In the s p l i t  span 

experiment mentioned in  (1 )  the second set of three d ig it s  i s  he ld  in  the 

short term store  u n t i l  the lim ite d  capacity  channel has handled the f i r s t  set 

when i t ,  in  turn , can gain  access to  the lim ited  capacity  channel, so long as 

there i s  not time f o r  i t  to decay in  the short term s to re . Broadbent (1957) 

had shown that when s ix  items were presented to one ear and two items 

sim ultaneously to the other, r e c a l l  o f the two items was b e tte r  when they were 

presented along w ith  the la s t  o f  the s ix  items than with the f i r s t .

k. There i s  access to the long term memory store which a llow s an a ly s is  and

recogn ition  o f the stim ulus to take p lace .

5 . Re-access to  the b u f fe r  store  means that the se lected  st im u li can be 

rehearsed i f  a response i s  not immediately requ ired .

6. At the end o f the lim ited  capac ity  channel there i s  access to  output motor

mecheuiisms.

According to  th is  theory breakthrough o f an unattended message should not 

occur and one of the most important consequences o f the p u b lica tion  o f the 

model was that i t  opened the f lo o d ga te s  on attempts to show, experim enta lly , 

that breakthrough could occur, and la t e r ,  that people can attend to  two things  

at once with no lo s s  o f e f f ic ie n c y .  I t  was very quickly d iscovered  that an 

unattended message may intrude under ce rta in  circum stances. Moray d 9 5 9 )



showed that su b jec ts  invo lved  in  a shadowing task  reacted i f  th e ir  own 

names were presented to  the unattended e a r .  Other stud ies  by Treisman 

(e g .  i 960 , 1964) a ls o  showed that the semantic content o f the unattended 

message nay cause in t ru s io n s . In one study ( I 96O ) she in structed  her 

su b jec ts  to  shadow a prose passage in  one ear and to  ignore the d if fe r e n t  

message presented to  the other e a r . At a ce rta in  point during presen tation  

the two messages changed e a rs . For instance the shadowed message and 

unattended message were as fo llo w s ;

Right ear Shadowed 
L e ft  ear Unattended

; le a v in g  on her passage , an 
: s in g in g  men and then i t  was

Right ea r Shadowed : im pression o f grace and ^
L e ft  ear Unattended : jumping in the tree

In the above example the unattended message consisted  o f second order

approxim ations to E n g lish . F ifte en  o f her eighteen  su b jec ts  fo llow ed the

prose passage onto the unattended ear fo r  one or two words before rev e rtin g  to

the co rrect e a r ,

In te re s t in g ly , on ly three su b jec ts  reported  that they had shadowed words on 

the wrong channel, the others being apparen tly  unaware that they had done so . 

Such r e s u lt s  c le a r ly  posed problems fo r  B roadbent's f i l t e r  theory and le d  to 

Treism an 's (I9 6 0 ) form ulation  o f a m odified f i l t e r  theory . F igure 2 shows the 

inform ation flow  as proposed in  her theory .

F ipiure 2 . Treism an’ s F i l t e r  Attenuation  Model, (from Treisman, 196O)

Response

F i l t e r



P a r a l le l  inputs reach a mechanism which analyses fo r  crude physica l 

c h a ra c te r is t ic s . This inform ation can be rep o rted  immediately 

rega rd le ss  o f  what occurs in the next stages .

The messages reach a f i l t e r  which, rather than b lo ck ing  an unattended 

message as Broadbent proposed, merely attenuates i t ,  so that i t  i s  

considerably  weaker than the attended message.

The f i r in g  o f  a d ic tion ary  u n it represents the perception  o f  the 

stim ulus. Under normal circumstances the u n its  which w i l l  f i r e  w i l l  be 

those aroused by the stronger attended message, however some u n its , such 

as one corresponding to  on e 's  own name, or perhaps danger s ig n a ls  would 

have permanently lowered a c tiv a tio n  thresholds so  that even an attenuated  

s ign a l would cause the unit to  f i r e .  In order t o  exp lain  her own re s u lts  

Treisman proposed that other u n its  m i^ t  have tem porarily  reduced 

ac tiva tion  thresholds on the b a s is  of other incoming s ig n a ls ,  so that 

when a message such as "th e b e lls  in the church" was rece ived , the threshold  

fo r the u n it corresponding to  "rang" would be tem porarily  lowered so that 

an at tw u a te d  s ig n a l would f i r e  i t .

An a lte rn a t iv e  to  Treisman*s m odified f i l t e r  theory  was proposed by Deutsch 

and Deutsch 0 9 6 3 ) .  They contended that a l l  inputs are analysed fo r  meaning 

and that capac ity  i s  lim ited  at the response end o f  the p rocess . Analysis  

by a cen tra l s t ru c tu re , s im ila r  to  the d ictionary  u n its  proposed by Treisman 

gave a f in a l  degree o f "im portance" fo r  each stim u lus so that the one o f  

greatest importance would be se lec ted  fo r  response. There ensued a sometimes 

heated debate about the r e la t iv e  m erits o f the "p ercep tion " o r  'e a r ly  se lec tion  

model o f Treisman and the "response" or " la t e  s e le c t io n "  model o f Deutsch 

and Deutsch. (e g .  Treisman and C>effen, 0 9 6 ? ) Deutsch and Deutsch 0 9 6 7 ),  

Treisman (1 9 6 7 ). w ith both s ides  claim ing experim ental r e s u lt s  as evidence



fo r  th e ir  theory . Both then, and now, i t  has been d i f f i c u l t  to devise  

an em pirica l test  o f these th eo ries  since they d i f f e r  fundamentally only  

in the le v e l  o f p rocessing  at which se le c t io n  occurs. This e s se n tia l  

d iffe ren ce  i s  represented in  F igure 3»

F igu re  3. E a rly  and Late S e lection  Models, (from  Treisman & G e ffen ,l9 6 ? )

Late Selection

Responses

E arly  Se lection

S e lection  and O rgan isation  
o f Responses

A na lysis  o f V erba l Content

F i l t e r

Such a b r i e f  exposition  b a re ly  does ju s t ic e  to the theories o f Broadbent ( ”>958) 

Treisman (I9 6 0 ) and Deutsch and Deutsch (1963 )« Experiments c a rr ied  out 

in the 19 5 0 's  and e a r ly  19 6 0 's  have been ex ten sive ly  reviewed e lsew here, 

eg . Broadbent (1 97 1 ), Kahneman (1973 )» Keele (1973 ), Moray (1969 ),

Underwood (1976),and in  book form,and g iv e  more d e t a i l  than i s  p o ss ib le  here . 

This account so fa r  serves only to  ou tlin e  one o f  the main controversys



9.

which was preva len t at that time.

C le a r ly  one o f the important d is t in c t io n s  between the models ou tlined  concerns 

the e ffe c t  o f meaning on the processing of m essages, and th is  i s  most c le a r ly  

i l lu s t r a t e d  by the examples o f shadowing ta sk s  mentioned above. Equally  

im portant, p a r t ic u la r ly  fo r  Broadbent's o r ig in a l  f i l t e r  theory , were the 

s p l i t  span tasks where, t y p ic a lly  three items were presented to  one ear and 

three d i f fe r e n t  items presented sim ultaneously to the other e a r ,  with su b jec ts  

being asked to  r e c a l l  a l l  s ix  item s. These experim ents are concerned wxth 

div ided rath er than focused a tten tion . Broadbent (195^+i '>956, "I958) liad 

shown ( a )  that su b jects  u su a lly  chose to rep o rt  items from one ear be fo re  

reportin g  those from the other e a r , (b )  t h a t ,  when in stru cted  to reproduce 

the items by p a i r s ,  su b jects  performed p o o r ly , at fa s t  ra te s  o f presentation  

(e g .  at two items per second) as compared w ith  ear by ear rep o rt  and ( c ) th at, 

a t slow ra te s  o f presentation  (e g . at one item  per two seconds) su b jec ts  could  

report the items p a ir  by pa ir  as e f f i c ie n t ly  as ear by e a r . These r e s u lt s  were 

i n i t i a l l y  in te rp reted  to  mean that the f i l t e r  in Broadbent's theory could not 

change i t s  s e t t in g  fa s t  enough to  a llow  a lte rn a t io n  between ea rs  at fa s t  ra te s

o f p resen tation .

I t  quick ly became apparent that th is  in te rp re ta tio n  was wrong when Moray (I9 6 0 ) 

found that when three items were presented t o  one ear and three to the other 

in  successive o rder, rather than sim ultaneously , i e .  the items a rr iv ed  xn 

rap id  a lte rn a t io n  to the two e a rs , su b jects  were ab le  to  rep o rt  them in  the 

order o f a r r i v a l  ju st as w e ll as in  the ear by ear o rder. Other authors, such 

as Bryden (1962, 196>.), Mackworth (1965) and Posner d96>.) have in vestiga ted  

the e f fe c t  o f ra te  of presentation  and such stud ies are  fu rth e r  reviewed in

Chapter 5»
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In B ro a d b e n f8 experiments and Moray's ( i 960 ) study the items presented were 

a l l  d ig it s  and fu rth e r problems arose when other experimenters s ta rted  to  

employ d i f fe r e n t  k inds o f stim ulus m a te r ia l.

In I960, Gray and Wedderburn took issu e  with B road ben fs  conclusions regard ing  

the preference o f su b jec ts  to  use ear by ear r e c a l l  and designed an important 

experiment to  provide a cue fo r  grouping other than s p a t ia l lo c a t io n . They 

presented d ich o tic  l i s t s  in  which d ig i t s  and words a lte rn ated  between ears

e g - Right Ear 
L e ft  Ear

Mice 5 
3 eat

They found that su b jec ts  favoured rep o rt by meaning rather than by ear of 

a r r iv a l  p a r t ic u la r ly  when they had been informed that the words that they 

would hear would con stitu te  a phrase. On the b a s is  o f th is  experiment Gray 

and Wedderburn suggested that ear o f a r r iv a l  was only one po ss ib le  cue fo r  

grouping, most o ften  used because d ig i t  l i s t s  provide no other cue.

Broadbent and Gregory (196^.) c a rr ied  out a s e r ie s  o f experiments to  in vestiga te  

th is  e f f e c t .  They in structed  th e ir  su b je c ts  which order of report to use and 

found that i t  was no more d i f f i c u l t  to  report by meaning than by e a r . However, 

they pointed out that the le v e l  o f performance both in the Gray and Wedderburn 

study and in  th e ir  own experim ents, was very  poor compared with in  Broadbent*s

( 19 5^ ) study.

They a lso  examined the e f fe c t  of p resen tation  ra te  on th is  phenomenon by 

presenting monaural mixed le t t e r  and d i g i t  l i s t s  at four d i f fe r e n t  ra te s .

The le tte rsan d  d ig it s  were arranged e ith e r  success ive ly  or a lte rn a t in g .  

Subjects who heard the items in successive  order did best at the fa s te s t  

ra te  while those who heard a lte rn a t in g  le t t e r s  and d ig it s  r e c a lle d  more at
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the slowest ra te . Broadbent and Gregory (1964) in terp reted  th is  as showing 

that c la sse s  o f items could t»e se lec ted  ju st as physica l channels but that 

extra time is  needed to do s o .  These fin d in gs  were compatible with  

Treism an's theory in that i t  p rovides a way in  which a c la s s  o f items or 

words which are h igh ly  p robab le  in  context might have th e ir  a c tiv a tio n  

thresholds lowered in r e la t io n  to other item s.

Yntema and Trask (1963) c a r r ie d  out a s im ila r  experiment with s im ila r  

re su lts  but in terp reted  these in a rath er d if fe re n t  way, more akin to the 

response theory of Deutsch aund Deutsch. They proposed that as each item i s  heard 

i t  is  'ta gged ' with i t s  c h a ra c te r is t ic s .  When s ix  d ig it s  are  presented the 

only tags which d ist in gu ish  the items neatly  are those o f r ig h t  ear and le f t  

ea r. However, when three d i g i t s  euid three words aa*e presented they are tagged, 

not only with the ear o f a r r i v a l  but w ith 'd i g i t '  and 'non—d i g i t ' ,  so that 

i t  is  as easy to r e c a l l  by d i g i t  and n on -d ig it  as i t  i s  to do so by r igh t  ear  

and le f t  e a r.

I t  is  c le a r ly  rather d i f f i c u l t  to d ist in gu ish  between the two models in terms 

of th e ir  p red ictive  a b i l i t y .  Various experiments have been c a rr ie d  out in  

sim ila r ways using words which are more or le s s  a ssoc ia ted , presented in l i s t s  

of d iffe re n t  lengths and at d i f fe r e n t  ra tes  o f p resen tation . Most o f these 

exuerimentR have d if fe re d  ro w ide lv  in th e ir  aonroach to the problem that they
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The experiments which are most c lo s e ly  re la te d  to  those which w i l l  be 

reported here a re  those concerned w ith the e f fe c t  o f meaning on performance 

of the s p l i t  span task . Apart from those a lready  mentioned there are fiv e  

others, c a rr ied  out in the 1960s, which are worthy o f sp ec ia l a t te n t io n .

Bryden ( I 962 , 19 6^ ) c a rr ie d  out a s e r ie s  o f experiments in which he attempted  

to look more c lo s e ly  at the orders o f report which sub jects  chose to use  

i e .  he did not in stru ct h is  su b jec ts  as  both Broadbent and Gregory ( 1 9 6 ^) 

and Yntema and Trask ( I 9 6 3 ) had done. In the f i r s t  experiment (Bryden I 9 6 2 ) 

he presented d if fe r e n t  lengths o f d ig it  l i s t s  and id e n t if ie d  three d i f fe r e n t  

orders o f report which commonly occurred : pa ir  by p a ir  order, ear by ear 

order and what he termed 'attem pted ear o rd e r '.  An order in which the  

transposition  o f a s in g le  pa ir  o f d ig i t s  would make eui ear order were so 

c la s s i f ie d  eg, where the f i r s t  and second words from the r igh t ear was fo llow ed  

by the th ird  word from the le f t  ear fo llow ed  by the f i r s t  and second words 

from the le f t  ea r emd the th ird  word from the r igh t  e a r . He found the  

c la s s ic a l re su lt  that su b jec ts  used p a ir  by p a ir  order more often as 

presentation  ra te  decreased .

Bryden ( 196^ ) then used words which were associated  in d if fe re n t  ways. Four 

types o f l i s t  which he used are i l lu s t r a t e d  in Table 1.

Table 1. Arreuigements o f  assoc iated  words in Bryden 's (1964) Experiment 2.

R L R L R L R L

bath soap Jack dog Jack I pick red
rest sleep and through and love white up
sun moon J i l l rest J i l l you stick s b lue
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In add ition  to  these four types a con tro l condition  was presented in  which 

the words were those presented in  the p a irs  condition  in  a d i f fe r e n t  order.

Each type o f l i s t  was presented a t three d i f fe r e n t  ra te s  of p resen tation ,

1 p a ir  per ^  second, per second and per 2 seconds. Again, Bryden 

c la s s i f i e d  h is  r e s u lts  as p a ir  by p a ir  or ear by ear and he a ls o  id e n t i f ie d  

a c r is s -c ro s s  order i e .  fo r  the c r is s -c ro s s  l i s t  in  Table 1 a response o f 

P ick  up s t ic k s .  Red white b lu e . To avoid confusion between l i s t  and report  

t h is  order o f  report w i l l  be re fe r re d  to  as 'sw itched ' o rder. The re s u lts  

o f h is  an a ly s is  ind icated  that ear by ear order was most commonly used in  the 

t r ia d  and double t r ia d  conditions at a l l  ra te s  and that switched rep o rt was the 

most common response to c r is s -c ro s s  l i s t s  at a l l  r a t e s . However, the assocation  

between words in the p a irs  condition  did  not a l t e r  the c la s s ic a l  f in d in g  that 

at fa s t  ra te s  ear by ear order was most common and that p a ir  by p a ir  report  

was found at slow r a te s .

These r e s u lts  suggest that sw itch ing from ear to  ear at fa s t  r a t e s ,  as Gray 

and Wedderbum ( i 960 ) and Bryden found with th e ir  associated  words presented  

in  a lte rn a t in g  consecutive order (c r is s -c r o s s  l i s t s )  does not occiu* in  the 

same way w ith associated  words presented simulteuieously (P a ir s  l i s t s ) .  B iat 

i s ,  consecutive sw itch ing i s  l ik e ly  under favourab le  circum stances but 

simultaneous sw itch ing i s  not, at fa s t  ra te s  o f p resen tation . Th is conclusion  

i s ,  o f course , based on the assumption that assoc ia tion s  between words, as 

found in the p a irs  condition  are  eqiivalent to  the phrases and a ssoc ia ted  words 

used in the other conditions in  Table 1.

Other in v est iga t io n s  have attempted to  in vest iga te  simultaneous sw itch ing  using  

phrases ra th e r than assoc ia ted  words. Emmerich et a l  ( I 965 ) presented d ichotic  

sentence l i s t s  at fa s t  ra te s  such as Right ear  
L e ft  ear

He not h is  
W ill change mind.
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aind *8crafflbled' l i s t s  in  which the words c o n s t itu t in g  the sentence were 

mixed up so that the words would not make a sentence e ith e r  i f  ear by ear or  

p a ir  by p a ir  rep o rts  were used. The su b je c ts  were to ld  which order o f report  

to  use, e ith e r  ea r by ear or p a ir  by p a ir .  Those su b jects  who were asked to  

use the p a ir  by p a ir  order o f report were t o ld  that they would hear a sentence 

i f  they switched back and fo r th . S ig n ific em tly  more om issions were found on 

scrambled l i s t s  than sentence l i s t s  and more w ith  oar by ear report than p a ir  

by pa ir  rep o rt . I t  seems then that su b jec ts  can switch sim ultaneously at 

le a s t  when the stim ulus m ateria l i s  con textual rather than a s so c ia t iv e .  

Unfortunately these re s ii lt s  must be regarded as  inconclusive since the only  

measure which Ihimerich e t a l  u t i l i s e d  was th a t  of omissions and since i t  has 

been shown that there i s  am e f fe c t  o f t e l l i n g  the su b jects  what they night 

expect to  hear, (e g .  M i l le r ,  Heise and L ich ten , 1951)«

Yates, Martin amd D i lo l lo  (1970) c a rr ied  out a s im ila r  experiment in  which 

report by meauiing would invo lve simultameous sw itch ing . They presented three  

d iffe re n t  l i s t  types at three d if fe re n t  p resen tation  r a te s . In  one condition  

two four—word phrases were presented, one phrase to each e a r ,  in another the 

phrases were presented in  the simultameous crossed  fash ion  e g .

Right ear : There some she to

Le ft ea r : Are l e f t  went town

emd in the th ird  condition  the words were •scraunbled* as they had been in the 

Bnmerich et a l  (1965) experim ent. The su b je c ts  were not t o ld  to use any 

p a rticu la r  oi*der o f report auid were not to ld  that the words could constitute  

phrases. Yates et a l  (1970) found the u su a l r e s u lt  that ea r by ear order 

predominates at fa s t  ra te s  and p a ir  by p a ir  a t  slow r a te s . The three l i s t  

types d if fe r e d  in  that the ear by ear l i s t s  were most o ften  reported ear by 

ear amd the p a ir  by p a ir  l i s t s  reported p a i r  by p a ir  while the scrambled l i s t s
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showed almost equal tendencies. These r e s u lts  ind icate  much more conclusive ly  

that simultaneous sw itch ing  i s  qu ite  po ss ib le  and th is  must throw some doubt 

on the equivalence o f a ssoc ia ted  words and contextual m ateria l as used by 

Bryden (1 9 6 ^ ), and a ls o  on much o f the m ateria l used in  other experim ents.

Yntema and Trask (1963 an d ,in  an extended re p lic a t io n  o f that study, B artz ,

Satz and Fennell (1967) used d ig it s  a lte rn a t in g  with words which were not 

associated  in  any way. I t  i s  perhaps su rp r is in g  that Yntema and Trask (1963) 

obtained r e s u lt s  s im ila r  to  those o f Broadbent and Gregory (1 9 6 4 ). In fact  

Bartz et a l  (196?) f a i le d  to  re p lic a te  th e ir  f in d in g s . They d id  not find  

that report by category (d i g i t  and non—d i g i t )  was be tte r  than ear by ear report  

and furtherm ore, when su b jec ts  were le f t  fre e  to  report in  any order they lik e d ,  

they most frequ en tly  used the ear by ear order on a l l  l i s t  types includ ing crossed  

l i s t s .  These r e s u lts  tend to  suggest that assoc ia ted  words and words in  context 

do not n ecessa r ily  have equ iva len t e f fe c t s  on r e c a l l .

Broadbent (1971) agreed that the re s u lts  o f these experiments concerned with the 

e ffe c t  o f meaning cauinot be recon c iled  with the o r ig in a l f i l t e r  theory since  

they suggest that the f i l t e r  based only on p h ys ica l c h a ra c te r is t ic s  can be 

quickly a lte rn a ted  between one channel and o th e r . He th e re fo re  appealed to  

Treism en's theory which a llow s  fo r  a con tex tu a lly  probable word to  be processed  

in sp ite  o f the fa c t  that i t  i s  not presented to  the f i l t e r  se lec ted  channel.

Broadbent (1971) th e re fo re  reta ined  the concept o f the f i l t e r  but proposed that 

the se lec tion  o f c la s s e s  o f item i s  ca rr ied  out through a process c a lle d  

p igeon -ho lin g . When su b je c ts  are to ld  to  l i s t e n  to what i s  presented in  one 

ear and ignore the other the f i l t e r  mechanism attenuates the unwanted items.

I f  sub jects  are to ld  to  l i s t e n  fo r  d ig it s  and ignore le t t e r s  the p igeon -holing
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mechaniBm a p p lie s  a b ias  to  the wanted category so that they w i l l  be more 

e a s ily  trig ge red  o f f  than the unwanted category . This i s ,  o f course, s im ila r  

to Treisman’ s theory  where the th resho ld  o f ce rta in  d ic tion ary  u n its  may be 

lowered through con tex t. The se t t in g  o f the f i l t e r  which operates on physical 

ch ara c te r is t ic s  cam be changed q u ick ly , but chemging a p igeon -ho ling  type o f 

b ias  w i l l  take lo n g e r .

A rather d i f fe r e n t  view was proposed by N e isser ( I 9 6 7 ) .  H is model o f a n a ly s is -  

by-synthesis suggested that perception  i s  a reconstructive  p rocess. Early  

pass ive , p a r a l l e l , p re -a t te n t iv e  processes analyse ra th e r g lo b a l and gross  

properties o f am item or s e t  o f item s, but apparently inc lud ing  the extraction  

of contextueGL ones (p213)« In th is  la t t e r  aspect i t  d i f f e r s  from Broadbent's  

and Treism an's f i l t e r ,  although in  o ther respects i t  i s  c le a r ly  s im ila r . This 

prelim inary system is  supplemented by am active  process o f an a ly s is  by synthesis  

whereby the su b je c t  reconstructs what he i s  hearing amd what he ham ju st  heard. 

The stimulus input i s  obv iously  a dominamt determinamt o f th is  process but other 

fac to rs  are a lso  importamt. As N e is se r  (196?) h im self puts i t i

"Auditory syn thesis  . . .  cam appaurently produce u n its  of various s iz e s .

The l is t e n e r  cam ask h im self "What sounds were u ttered? " or "What words 

were spoken?" or "What was meamt?" amd proceed to  synthesize accord ing ly .

In each case he must have a se t o f  ru le s : phonetic, phonemic, syn tactic , 

semamtic, o r  what you w i l l " .  (p 1 9 ^ )»

He fu rther proposes that in  add ition  to  such ru le s  the subject i s  ab le  to use 

experience o f what has gone before in  the amad.ysis, theiaby a llow in g  fo r  the 

e ffe c ts  o f context^ faun iliax ity , p re ference amd expectation . In a shadowing 

experiment the unshadowed message i s  n e ither f i l t e r e d  out or a ttm u ste d .  

According to N e is s e r , i t  f a i l s  to en joy  the b en e fits  o f an a ly s is  — by—synthesis; 

i t  i s  not a c t iv e ly  re je c ted  but i s  not a c t iv e ly  analysed beyond the e a r ly  

p re -atten tive  s t a g e .
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As mentioned b e fo re , the e a r ly  emd la te  se lec tion  theories  proposed in  the 

ea rly  s ix t ie s  had much in  common, in that they both envisaged  a s in g le  channel 

system, w ith in  which p a r a l le l  processing a t  one part o f the system le d  on 

to a la t e r  stage o f se r isQ  processing.These models are la r g e ly  concerned 

with hypothetica l s t ru c tu re s , l ik e  the f i l t e r ,  as i s  shown in  F igures 1 and 2 . 

Although the t ra n s fe r  from p a r a l le l  to s e r ia l  processing was sa id  to  be e ith e r  

at the Perception  end (Treism an) or Response end (Deutsch and Deutsch) i t  was 

not e n t ire ly  c le a r  that Deutsch and Deutsch (1963) intended th e ir  model to  

r e f le c t  a t ru ly  response or output se lec tion  process, as rep o rted  by Moray 

( 19 69 ) .  Nevertheless the two theories ,and  Broadbent's b e fo re  it ,w e re  s in g le  

channel th eo ries  where in form ation  i s  seen as flow ing through the in d iv id u a l  

from input (s t im u lu s ) to  output (response ) and most o f the e f fo r t s  to  examine 

the phenomenon la y  in  t ry in g  to fin d  where the bottleneck o r  capacity  

lim ita tion  la y .

However, Moray (1967) proposed aui a lte rn a t iv e  to a lim ited  capac ity , s in g le — 

channel theory based on the kind o f experim ental re su lts  which had le d  to  

Treisman*s reform u lation  of the f i l t e r  theory, and on rea c t io n  time s tu d ie s ,  

such as those o f Mowbray and Rhoades (1959) and Davis, Moray and 'Treisiiian 

( 1 9 6 1 ) .  These had shown that h igh ly  p ractised  su b jects  showed no d iffe ren ce  

in reaction  times when presented with two, four or eight ch o ic e s . Moray and 

Jordan (1966) had a ls o  shown that p ractice  abo lished the  presentation

rate  e f fe c t  in  the s p l i t  span experiments whereby su b jects  could not accu rate ly  

r e c a ll  s ix  d ig it s  p a ir  by p a ir , as opposed to  eau* by e a r . In  th is  experiment 

sub jects were tra ined  to  respond in p a r a l le l  by using a keyboard so that 

they could type out the d ig it s  presented to  the le f t  ear w ith  the l e f t  hand 

and to the r ig h t  ear w ith  the r ig h t  hand. Not only did these  p racticed  

subjects show that they could a lte rn a te  between ears at f a s t  ra te s  o f
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p resen tation  but su b jec ts , responding vo ca lly  in  the usual way, could  

do so a f t e r  f i f t y  p ractice  t r i a l s .  As Moray (196?) put i t  "E ither (th e  

lim ited  capac ity  channel) has grown or the messages have shrunk". He 

th e re fo re  proposed a model o f lim ited  capac ity , but where the o v e ra ll  

capac ity  o f the b ra in  can be a llo c a te d  to d if fe re n t  functions, depending 

on moment to  moment requirements o f a task or task s . This im plied th a t ,  

not only the in form ation  to be processed but a ls o  the processing i t s e l f  

took up cap ac ity . Moray i l lu s t r a t e d  th is  concept with reference to  the  

study o f Moray amd Taylor (1958) which had shown that su b jects  could not 

respond when speech shadowing low orders o f approximation to  E ng lish . l% is 

had a ls o  been fo\uid by th is  author (unpublished data ) when su b jects  were 

asked to  shadow long l i s t s  o f random words a t very fa s t  ra te s  of p resen tation . 

Although the su b je c ts  could hear the words and attempted to shadow them th e ir  

attempts to do so  often  beceune more incoherent as the l i s t s  p rogressed . 

M oray's theory suggested that the input task in  these s itu a tion s  was so  

d i f f i c u l t  that the process o f rece iv in g  and perceiv ing  the message l e f t  no 

sp>are capacity  f o r  the response process to take p lace .

This review  has so fa r  been based la r g e ly  on r e s u lts  from experiments using  

d ich otic  l is t e n in g  tasks of one kind or another. Many other experim ental tasks  

d irected  at the examination o f d iv ided  or focused attention  contributed  towards 

the theories  so f a r  ou tlin ed . Bimodal stud ies  where one message was d irected  

to one sense (th e  e a r ) and another message to  another (the eye ) were a ls o  

c a rr ied  out (e g .  Broadbent and Gregory 1961, 1965)» R ecall and recogn ition  

tasks and tasks which required  the id e n t if ic a t io n  o f ta rge ts  (e g . Treisman 

and Geffen 196?, 1968 ) were o ften  employed and accuracy and latency most 

often  used as response v a r ia b le s .  Many o f these kinds o f experinwnts are  

explored in Broadbent*s d e ta iled  review  in  1971«
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Thus a t the end o f the 1960's i t  can be sa id  that s in g le  channel th eo r ie s ,  

e ith e r  o f the e a r ly  se le c t io n  or la t e  se lec tion  v a r ie ty  held sway with  

M oray's theory providing a rath er d if fe r e n t  view .

Treisman (1969) widened the scope o f these kinds o f models by suggesting  that 

four d if fe re n t  kinds o f se le c t io n  may p lay  a ro le  in  a tten tio n . The f i r s t  

two: se lec tion  o f inputs and se le c t io n  of outputs correspond to  Broadbent's

f i l t e r  theory and the Deutsche* l a t e  se lec tion  th eo r ie s  re sp e c t iv e ly  but she 

a ls o  proposed what she c a lle d  sm alyzer se lec tion  euid target s e le c t io n . The 

Stroop test  may i l lu s t r a t e  the op eration  o f analyzer s e le c t io n . In the Stroop  

te s t  sub jects  &re asked to look a t  a set o f colour names which are themselves 

printed  in d if fe re n t  co lours (e g . the word "brown" p rin ted  in  green in k ) and 

asked to id e n tify  the colour of th e  p r in t . Measures in th is  kind o f task  

ind icate  that the word i t s e l f  causes in terference  in  the naming o f the co lo u r . 

(S troop 1935). This i s  another example where the semantic p ro p e rt ie s  o f a 

word in te r fe re  with se lec tion  o f a  physical a t t r ib u te .  In terms o f the se le c t io n  

of ana lyzers  (Treisman 1969) su b je c ts  fin d  i t  d i f f i c u l t  to s e le c t  the analyzer  

fo r  co lour emd re je c t  an analyzer concerned with the semamtic p ro p ert ie s  o f the 

word.

In ta rge t  se le c t io n , e ith e r  a v e ry  broad ta rg e t , such as human speech, may be 

sp ec ifie d  or a narrow ta rg e t , such as "John's voice saying goodbye". Input 

se lec tion  d i f f e r s  from target s e le c t io n  in that the former a llo w s  attention  

to the input to see what i s  happening in that p a r t ic u la r  channel, fo r  instance, 

as in  a shadowing experiment, w h ile  the la t t e r  s p e c i f ie s  a p a r t ic u la r  end r e s u lt  

of a n a ly s is , as in  target id e n t i f ic a t io n  task s . Treisman i l lu s t r a t e d  (F igu re  k ) 

the d if fe re n t  kinds o f se lec tion  operating  in  a d ich o tic  l i s t e n in g  experiment 

where both shadowing and target id e n t i f ic a t io n  o f a h i {^  tone a re  requ ired ,

(from  Lawson I 966) .
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F igure  Operation of Input. Analyser, Target and Response 

Sel>»ction. (from Treisman, "1969)

TASK: "Tap when you hear a high tone embedded in speech on the
• I

r igh t ear and ignore everything on the le f t

A na lysis  ol 

S p a tia l 

Location

iRe.iectionI

Frequency
Ilow

Analyser
pÏGÏ

fo r  Tones

A na lys is  of 

Speech e tc .

IRe.jectionl

Response

-Tap

Broadbent (197''t ''982) made s im ila r  d is t in c t io n s  where f i l t e r in g  i s  

equivalent to input se le c t io n , c a tego ris in g  corresponds to  auialyzer s e le c t io n  

and p igeon -ho ling  to teurget se le c t io n . Broadbent has emphasised that these  

operations take place a f t e r  an u nselective  memory (the b u ffe r  store  of f i l t e r  

theory) but are s t i l l  not conceived of in  terms o f la te  s e le c t io n . Treisman*s 

( 1969 ) proposals suggested that d iv is io n  of a tten tion  between analyzers was 

possib le  euid thus that operations could proceed in  p a r a l le l  so long as the 

analyzers did not ove rlap .

Kahneman (1973) provided a rather d if fe re n t  kind o f theory which s p e c i f ic a l ly  

addressed the ro le  o f e f fo r t  and arousa l in  atten tion  — what he c a lle d
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in tensive  aspects o f  a tten tion . Th is theory i s  more c lo s e ly  a l l i e d  to  

Moray's a l lo c a t a b le  capacity  model than the s in g le -channe l th e o r ie s , but 

was not designed as  an a lt e rn a t iv e  to  these th eo r ie s . Rather, atten tion  

was viewed as an a llo c a t io n  o f e f f o r t  to some a c t iv it y  instead  o f another 

or o th e rs . This concept can be e a s i ly  i l lu s t r a t e d  where e f fo r t  apparently  

f a i l s  through various means eg . t r a n q u il is in g  d rugs, or fa t ig u e .  Using 

am e a r l i e r  example, that o f Richardson who found that shadowing could not be 

sustained to  long l i s t s  o f random words, su b jec ts  c e rta in ly  appeared to be 

expending e f fo r t  over the task , they c e r ta in ly  reported  th e ir  experiences as 

having been e f f o r t f u l ;  and c e r t a in ly  s t r e s s fu l ,  and the fa c t  that th e ir  

attempts a t  the task became le s s  coherent the longer the task  went on 

suggested that they were running out o f energy . Time pressure i s  indeed one 

of the determ inants o f e f fo r t  suggested by Kahneman. One o f the most appealing  

things about th is  model i s  that i t  can apparen tly  be measured by using  

ph ys io lo g ica l ind ices  o f a ro u s a l. Kahneman ^^earler and Omiska ( I 968 ) 

assessed both incen tives and task  d i f f i c u l t y  in an experiment where su b jects  

were rewarded or penalised  fo r  t h e ir  performance on an easy or d i f f i c u l t  task , 

arousal be in g  measured by pi p i l l a r y  d i la t io n .  Incen tives had l i t t l e  or no 

e ffe c t  but task d i f f i c u l t y  caused s ig n if ic a n t  pup il diameter changes.

Figure 3 i l lu s t r a t e s  Kahnemam's model showing the re la t io n sh ip s  between 

d iffe re n t  components of a capac ity  system.



Figure S ; Kahneman’ s capacity  model fo r  a t ten t ion  

(from Kahneman, 1973*page '’ O)
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Kahneman's theory c le a r ly  attacked a rath er d i f fe r e n t  aspect o f a tten tion  and 

has received support from, fo r  instance Pribram and McGuiness (1975 ) who 

d iffe re d  from Kahneman in  d i f fe r e n t ia t in g  a c t iv a t io n  from a ro u sa l, where 

Kahneman saw a ro u sa l, a c t iv a t io n  and e f fo r t  as v i r t u a l ly  synonymous« The 

theory has not rece ived  the same amount o f experim ental a tten tion  that other 

models have, though i t  has frequ en tly  been c ite d  as a dimension o f atten tion  

which requ ires  fu rth e r exp lo ra tio n  and expleination.

Throughout the 1970's the f i e ld  o f study has widened to a great exten t but la te  

se lec tion  s in g le  channel models have probably  been most e x ten s iv e ly  researched, 

with a body o f evidence emerging showing that people can attend to  two things  

at once without in te rfe ren ce  and other experiments continuing to  concentrate  

on breakthrough o f the unattended.

In the f i r s t  category the study o f A llp o rt , Antonis and Reynolds (1972) i s  

both well-known and f a i r l y  typiceO. o f th is  kind o f experim ent. As i t  was w e ll 

estab lished  that sub jects a re  unable to  attend to two simultaneous aud itory  

messages they u t i l i s e d  shadowing as a primary task w ith  sim ultaneous presentation  

of words, e ith e r  aud itory  o r  v is u a l ly  presented , or o f p ic tu re s . When 

shadowing was accompanied by simultameous p resen tation  o f recorded words and 

subjects were asked to perform  a recogn ition  task on the unattended st im u li, 

the usual r e s u lt  was found i e .  that su b jects  could not recogn ise them at a 

bette r than chance le v e l .  Recognition o f v is u a l ly  presented words was 

s ig n if ic a n t ly  b e tte r  than th is  and recogn ition  o f p ic tu res  was s ig n i f ic a n t ly  

better than bo th . These r e s u lt s  were used as  evidence again st a s in g le  channel 

theory since i f  shadowing takes up the f u l l  capac ity  o f a lim ited  capacity  

channel there should be no m odality e f fe c t s  a t a l l .  A llp o rt  et a l  (1972) 

a lso  reported an experiment where a shadowing task was combined w ith  piano-
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playing from an un fam iliar s c o re . They found that the su b jects  could s ig h t -  

read the music while shadowing with only a few more e rro rs  than when a tten tion  

was focused only on the p ian o  p lay in g . In the same kind o f experiment S h a ffe r  

( 1 9 7 1 ) required shadowing auid copy-typing w ith  s im ila r  r e s u lt s .  The ty p is t  

made very few e rro rs  on e it h e r  task but when requ ired  to shadow auid audio­

type she missed about ^0% o f  the message. £ rro rs  increased s t i l l  fu rther  

to  60% when required to aud io -type  and read aloud the v is u a lly  presented t e x t .  

McLeod ( 19 7 7 ) used, not shadowing, but a visuo-m anual track ing task  in  

combination with a simultameous two—choice au d ito ry  reaction  task  and foxind 

that there was l i t t l e  in te rfe ren ce  when the response to the secondary task  

was vocal but increased when the required  response was manual.

Experiments concerned with breakthrough of the unattended message a lso  opened 

up new ground in  the 1970*s. Some rep resen tative  examples are  given  here . 

Physio log ica l e f fe c t s  have been measured using  ga lvan ic  skin responses. Moray 

( 1969 ) reported an experiment where a p a r t ic u la r  word, "country" was assoc ia ted  

with e le c tr ic  shock. In a shadowing task GSRs were measured both when the word 

was presented on the shadowed and on the unattended e a r . A l l  su b jec ts  showed 

s ign ific an t  GSR responses when the word was presented to the attended ear and 

2 5 % did so when i t  was presented  in the re je c ted  message. Such a response, 

even in a m inority o f su b je c ts  suggests that the word had been processed to  

a semantic le v e l .  Corteen and Wood (1972) and von W right, Anderson and 

Stenman (1975) have shown s im ila r  r e s u lt s .  Corteen and Wood (1972) found that  

not only did th e ir  su b jec ts  respond to  shock—assoc ia ted  C ity  names, presented  

on the unattended channel, bu t a lso  to  other C ity  names which had not been 

so conditioned. This g e n e ra lisa t io n  e f fe c t  suggests that su b jec ts  were not 

responding to  the words on a  phonemic le v e l but on a semantic le v e l .  Von 

Wright et a l  (1975) found a s im ila r  re su lt  when synonyms o f shock -associated  

words were used.
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Experiments in  both ca tego r ie s  have been used to support the la t e  s e le c t io n  

s in g le  channel th eo re tic a l stauice but i t  remains true that a f i l t e r  a t tenuation  

model such as that proposed by Broadbent (197*1) can accommodate much o f  these 

data.

A fu rth e r  development in  the 1970*s has been the proposal that a d is t in c t io n  may 

be made between conscious and unconscious processes. (Posner 1975, 1982).

Even e a r ly  experiments gave some in d ic a t io n  that th is  might be the c a s e . As 

mentioned a lread y , in  Treism an 's ( i 960 ) study, su b jects  did report th a t  they 

had not shadowed the unattended message when in fa c t  they had done so  when a 

prose passage switched from the attended to  the unattended ea r. S im ila r ly ,  

Bryden 's ( 196^ )  su b jects  were unaware that they had reported by meaning rather  

than by e a r . Neither o f these experim ents were s p e c i f ic a l ly  designed to  

address th is  question in  any way and both authors reported the phenomena in a 

post hoc account o f su b jec ts  in tro sp e c t io n s . Considerable evidence has  

accumulated that apparently  unattended m ateria l may be processed to a  semantic 

le v e l without the conscious awareness o f the su b je c t . Posner ( I 978 ) reviewed  

evidence from dual taisk experiments which shed l ig h t  on the matter more 

d ir e c t ly .  I t  now seems cleair that complex semantic processes can go on outside  

a tte n tio n . Th^ c le a r ly  in te ra c t  with attended processes by b ia s in g  certa in  

thoughts or ac tion s . Corteen and Wood's ( 1972)  study suggesiB th is  as  does a 

experiment o f Lewis ( 1970) who a ls o  u t i l i s e d  a shadowing task w ith  

shadowing latency the dependent v a r ia b le .  In the unattended message were 

synonyms, antonyms, words with a high sequ en tia l dependency or words unrelated  

to the simultaneous d ich o tic  pair.Shadow ing la te n c ie s  were s ig n i f ic a n t ly  

higher when synonyms or words with a h igh sequentia l dependency were presented, 

though su b jects  were unable to r e c a l l  the content o f the unattended message.
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In a Stroop test expei*iment Conrad (197^) a lso  showed apparently  unconscious 

e f fe c t s  of semantic p ro p ert ie s  o f words. Subjects were asked to remember 

a sentence emd then name the colour o f ink  o f a s in g le  word. He showed that 

the latency o f response was increased when the f in a l  word o f the sentence was 

re la te d  to the Stroop word e ith e r  in the sense in  which i t  had been used 

or in  a d iffe re n t  sen se , i e .  la ten c ies  were longer to  the word "m arijuana" 

when the sentence was "we made tea in the p o t" . This suggests that both 

mesuiings of the word had somehow been "looked u p ". Priming tasks (F is c h le r  

and Goodman (1978 )) have a ls o  shown that the semantic content o f an "unattended" 

word may have a f a c i l i t a t o r y  e f fe c t  on p rocessin g . P osn er's  (1975) c o s t -  

b e n e fit  an a ly s is  can be i l lu s t r a t e d  by prim ing experim ents. I f  sub jects are  

asked to make sam e-d iffe ren t judgements about a p a ir  o f stim u li reaction  times 

are  fa s te r  when the item s have been preceded by a prime which i s  id e n tic a l  

to one or both of the p a ir ,  whether or not the su b jec ts  can report the 

id e n t ity  o f the prim e. In add ition  to the ben efit  o f having a v a lid  prime 

there may be costs , where reaction  times are  s low er, when the prime i s  in v a l id .

So Posner (1978, 1982) argues that emy stim ulus autom atica lly  a c tiv a te s  ce rta in  

processes which subsequently may enhance processing o f  the fo llow in g  stim u li  

which share those sEune pathways while there may be in h ib it io n  o f stim u li which 

do not share the same pathways. F a c i li t a t io n  and in h ib it io n  e f fe c t s  a ls o  

depend on the p r e d ic ta b i l i t y  o f the prim e. Reaction times seem to be slower  

with an in v a lid  prime only when a v a lid  prime has been expected, (Becker I 98O ).

In Posner's  form ulation  unconscious processing may be seen w ithin  a la t e  se lec tion  

model as the widespread ac tiva tion  o f d ic tion ary  u n its  or logogens (Morton 1969) 

with the la te  se le c t io n  of responses being the conscious process.

A s im ila r  d is t in c t io n  to  that o f conscious and unconscious processing i s  that 

made by Schneider and S h i f f r in  (1977) and S h if f r in  and Schneider (1977) o f



27.

con tro lled  and automatic p rocessing . This theory , a ls o  a la t e  s e le c t io n  model, 

i s  based on v is u a l search experiments where fo u r  items are presented  

sim ultaneously fo llo w in g  the presentation  o f a 'memory s e t ' o f item s. The 

task requ ires  su b je c ts  to  detect any memory s e t  items that appear in  

subsequent p resen tation s , (the fram eset ). Three independent v a r ia b le s  are 

®*nipulated (1 )  the number o f items in  the memory set and f reúne set veury from 

one to four (2 )  h a l f  the t r i a l s  contain t a rg e ts  and h a l f  do not and ( 3 )  in a 

consistent mapping t r i a l  the memory set items never appeeu* except as ta rg e ts  

in the frame set (and v ice  v e rs a ) .  In a veu-ied mapping t r i a l  memory se t  items 

may be non—ta rg e ts  in the frame set (and v ice  v e rs a ) .  In consistent mapping, 

memory set items a re  a l l  from one category (e g  d i g i t s )  and non -targets  in  

another category (e g .  consonants). In v a ried  mapping items were a l l  from one 

category. The r e s u lt s  show that varied  mapping was a ffe c ted  by the number o f 

items presented w h ile  consistent mapping was not, and varied  mapping was always 

more d i f f i c u l t  than consistent mapping ( i e .  v is u a l search took lo n g e r ).

and Schneider (1977) proposed that a  process o f automatic detection , 

akin to P osn er's  unconscious process, operated in consistent mapping conditions  

and that co n tro lle d  search was necessary in  the veuried mapping con d ition . 

Automatic p rocessing  i s  gen e ra lly  hidden from conscious atten tion  auid ne ith er  

requ ires  a tten tion  nor capa ity . I t  develops in  h igh ly  p ractised  tasks while  

con tro lled  processing  i s  lim ited  capacity  p rocessing  which i s  o ften  perceived  

by the su b je c t . Where i t  i s  not perceived by the su b ject i t  i s  because the 

processing takbs p lace  so qu ick ly . In app ly in g  th e ir  theory to  the problems o f  

divided and focused attention  S h i f f r in  and Schneider (1977) suggest that  

divided a tten tion  i s  p o ss ib le  where the task i e  so w e ll p ractised  that 

automatic processing  i s  ca rr ied  out and that lim ita t io n s  in d iv ided  a tten tion  

a r is e  from the lim ite d  ra te  o f s e r ia l  operation s in con tro lled  p rocessing . 

In terference from other stim u li on focused a tten tion  tasks occurs when the
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in te r fe r in g  items have in it ia t e d  automatic p rocessing .

i’u rther evidence regard ing  conscious and automatic/unconscious processes  

has been reviewed by Underwood (1976) who brin gs together both memory and 

atten tion  e f fe c t s .  I t  i s  c le a r  that atten tion  and memory cannot e a s i ly  be 

kept separate and models o f attenttion, such as that o f Broadbent (1958) and 

others contain components o f memory^ often  a short-term  memory store  and 

access to a long-term  s to re . I t  i s  therefo re  u se fu l to rev iew  some proposals  

regard ing  d if fe re n t  memory system s, although i t  i s  sca rce ly  p o ss ib le  to do 

ju s t ic e  to such a wide area o f research  in  a review  o f th is  natxire.

I t  would be untrue to  say that there  i s  general agreement about the number 

of systems in  human memory, but a  f a i r l y  r e s i l ie n t  view i s  that a d is t in c tion  

can be made between short-term  auid long-term  memory, or primary and secondary 

memory, (Waugh and Norman 1965)« I t  i s  gen e ra lly  accepted , a fte r  the work 

of M ille r  ( 19 5 6 ) that the span o f  short-term  memory i s  "the magic number 

7 _+2 ". Although th is  may r e fe r  to  seven separate item s, such as d ig it s ,  le t t e r s  

or words, i t  i s  c le a r  that coding or chunking o f items a llo w s  th is  memory to  

be considerab ly  extended. (P o llo c k  M d  Johnson I 9 6 5 ) .

Baddeley and Patterson (1971) and Underwood (1976) amongst others have made 

the u se fu l d is t in c t io n  between experim ental procedures o f short-term  and long­

term memory and o f the operations performed by the su b jec ts  in  such experiments. 

Because an experiment i s  designed as a short-teznn memory experim ent, does not 

mean that the operations and processing  which take p lace a re  so le ly  concerned 

with one kind of memory and not emother. Indeed, th is  seems im plausib le  with  

regard  to the short-term  processing  of the kind o f semantic m ateria l used in  

the experiments which apparently show unconscious p rocess in g .
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In addition  to sh o r t—term memory and long-term  memory« a th ird  memory system« 

that of immediate o r  sensory memory i s  proposed. N e is se r ’ s ( I 9 6 7 ) echoic  

memory« Crowder and Morton's ( I 9 6 9 ) P reca tego r ic a l Acoustic Storage and 

Massaro's (1970) prepercep tua l storage  are a l l  immediate or sensory memory 

systems. A ll o f these operate so that an item i s  held very b r ie f ly  in  store  

and is  best i l lu s t r a t e d  by the e f fe c t  o f a stim ulus s u f f i x .  In a s e r ia l  r e c a l l  

task« the f in a l item  or items are  be tte r  r e c a lle d  than e a r l ie r  item s. This 

recency e ffe c t  can « however« be abo lished  by adding a fu rther item« often  

a zero« although the  sub ject knows that he w i l l  not be required  to  r e c a l l  i t .

The s u f f ix  i s  th e re fo re  assumed to  d isp lace  the f in a l  item from the b r ie f  

echoic s to re . The estim ates o f the duration  o f immediate memory vary from 

M assaro's p reperceptual sto re  o f a few hundred m illisecon ds to Crowder and 

Morton's estimate o f  le s s  thaui two seconds.

Underwood (1976) makes three d is t in c t io n s  between immediate memory and short­

term memory. F i r s t  i s  the d iffe re n ce  between the le v e l o f inform ation sto red . 

Items in immediate memory cannot be manipulated on the b a s is  of semantic 

features while item s in short-term  memory may be remembered according to  

semantic fe a tu re s . Secondly« as noted above« inform ation i s  lo s t  from immediate 

memory in le s s  than two seconds w h ile  the p ro b a b i li ty  o f r e c a l l  from short­

term memory is  reduced over a period  o f 15—20 seconds (from Peterson and 

Peterson (1 95 9 ))« o r  even up to fo r ty  seconds (S h i f f r in  1973)« The th ird  

d ifference  i s  not iindisputed and concerns whether or not entry in to  short­

term memory is  a c t iv e  or p a ss iv e . N e is s e r 's  ( 19 6 7 ) theory suggests an active  

process« while o th e r  theories  have proposed that a l l  inputs are analysed in a 

more passive way e g .  that o f Deutsch and Deutsch ( I 963 )  or Norman ( I 968 ) .

Both acoustic and semantic coding hare been found in  short-term  memory 

experiments using a  v a rie ty  o f paradigm s. The e a r l i e r  argument that inform ation
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i s  stored  in  short-term  memory accord ing to physica l fea tu res  and in long ­

term memory accord ing to semantic featu res  (e g . Norman I 968)  h as been shown 

to be untenable in i t s  most dogmatic foj?m, although i t  can be argued that  

r e s u lts  which show semantic coding in  short-term  memory are a consequence 

o f items contacting long-term  memory, eg Baddeley (1972 ).

I t  has a lso  been argued that there i s  no n ecess ity  to d is t in g u ish  between 

short and long-term  memory. Kay ( I 968 ) gave a neat analogy o f  a u n itary  

view o f memory p rocesses. I f  a coin  i s  dropped into  water and immediately 

removed, we can detect no a lt e ra t io n  in  i t ,  apart from the fa c t  that i t  i s  

wet. Leave i t  in  water fo r  a y e a r, however, and d is t in c t  chem ical cheuiges 

can be d iscerned . The same fa c to r  (w a te r ) i s  at work in both cases but 

measurement in the f i r s t  case i s  too crude to detect any d i f fe r e n c e . In  the 

same way, in memory i f  we commonly fin d  items stored in terms o f  acoustic  

properties  in short-term  memory experiments and semsintic p ro p e rt ie s  in long­

term memory experim ents, i t  may be that there are not two separate  s to res  but 

that memory i s  em bellished through time in a way that i s  too com plicated fo r  

our usual measurements.

Craik and Lockhart (1972) a ls o  took issue  with the m ultistore approach in  th e ir  

in f lu e n t ia l  paper dea lin g  with le v e ls  o f processing in memory. They presented  

the argument that the grounds fo r  sep>arating a short-term  s to re  from a long­

term store  were inadequate^being based on the fin d in gs  that a short-term  store  

has lim ited  cap ac ity , operates at a phonemic le v e l and lo se s  in form ation  w ithin  

th ir ty  seconds, as  opposed to a long-term  sto re  having no known lim it ,  operating  

at a semantic le v e l  and with slow or no inform ation lo s s .  TSie m u lt i-s to re  

approach and models such as Broadbent's auid those o f Waugh auid Norman (19^5) 

and Murdock ( I 9 6 7 ) can be seen as  s t ru c tu ra l models with in form ation  being  

passed from structxire to stru ctu re  while the view o f Craik  auid Lockhart (1972)



31.

can be seen as presenting a fu n ction a l model, s im ila r  to that o f N eisser  

( 19 6 7 ) ,  where the emphasis i s  p laced on coding op era tion s . The fin d in g  of 

sensory coding in  immediate memory, phonemic coding in short-term  memory 

and semantic coding in  long-term  memory led  them to  propose that the euialysis 

of stim u li proceeds through a number o f stages , from pre lim inary  an a ly s is  of 

physical fe a tu re s  to f in a l  stages  o f pattern  recogn ition  and meaning, often  

re fe rred  to as "depth or p ro ce ss in g " . Stim uli analysed  to the semantic le v e l  

w i l l  have a more p e rs is ten t  memory trace  than those analysed^ fo r instance, 

to the phonemic le v e l .  As opposed to  the "box" s tru c tu res  o f  d if fe re n t  memory 

s to re s . C raik  and Lockhart regarded perceptual processing  and memory as a 

continuum o f an a ly t ic  s ta ge s . S tim uli can then be reta ined  at any one stage  

of processing by reh ea rsa l (Type I  p rocess in g ) o r can be processed fu rther to  

a deeper le v e l  o f euialysis (Type I I  p ro ce ss in g ). The second kind o f rehearsa l 

would lead  to b e tte r  memory performance than the f i r s t .  The depth o f processing  

ca rr ied  out w i l l  depend on whether the stim u li can be sub jected  to deeper am alysis  

and a ls o  on what task the su b ject i s  requ ired  to  perform .

"Thus i f  the s u b je c t 's  task i s  merely to  reproduce a few words 

seconds a f t e r  heaing them, he need not ho ld  them at a le v e l deeper 

than phonemic a n a ly s is . I f  the words form a meaningful sentence, 

however, they are com patible with deeper learned stru ctu res  and 

la r g e r  unite may be d ea lt  w ith ".

Craik  and Lockhart (1972) p679*

S h if f r in  (1976) has put forward a s im ila r  view, in  which both immediate and 

short-term  memory are embedded in  long-term  memory. In th is  system there are  

s t i l l  two memory components, one ac tive  euid temporaury (the short-term  s to re )  

and one permanent (the long-term  s t o r e ) .  P rocessing  euid encoding are concerned 

with simple ph ysica l a t t r ib u te s  in  e a r ly  stages w h ile  la t e r  stages au*e concerned
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with e laborated  fe a tu re s , such as sem antic p ro p e r t ie s . I t  i s  worth quoting  

S h if fr in  (1976) in  h is  view o f the re la t io n s h ip  between s e le c t iv e  atten tion  

and short-term  memory (p 2 1 5 ) .

"S e le c tiv e  atten tion  i s  r e le g a te d  e n t ire ly  to  the action  o f contro l 

processes in short-term  store  fo llo w in g  the completion o f the automatic 

stages o f sensory processing . . . . . . . . .  Sensory in form ation  i s  dumped in to

STS in p a r a l le l  from a l l  sen sory  sources, with almost no subject con tro l 

app lying before very high le v e l s  of p rocessing are  reached. Most o f th is  

inform ation dumped in to  STS w i l l  be lo s t  very qu ick ly  so  that the su b jec t  

must s e le c t  ce rta in  important components fo r  reh e a rsa l, fo r  coding amd fo r  

decision  making. This s e le c t iv e  process w ith in  STS i s  assumed to be the 

locus o f  se le c t iv e  a tte n t io n ".

S h if fr in  proposes various memory l im ita t io n s .  The active  short-term  memory 

w i l l  not autom atically  encode items which are not present in  long-term  memory. 

Information may be e a s ily  lo s t ,  more slow ly  fo r  h igher le v e l  inform ation, auid 

more qu ick ly  fo r  purely  sensory in fom ia tion .

This model shares many o f the ch a ra c h e r is t ic s  o f N e is s e r 's  (196?) theory o f 

an a ly s is -by -sy n th es is , where a p re -a ite n t iv e  mechanism can co n tro l a tten tio n .

The main d iffe ren ce  would seem to be that the automatic process proposed by 

S h iffr in  (1976) and in  h is  la t e r  papers  dea ls  w ith  a l l  inputs where N e isse r  

( 19 6 7 ) argued that irre le v an t  or unrequ ired  inputs would not be processed in  

such great d e t a i l .

The relevance o f N e is s e r 's  model and those o f C raik  and Lockhart (1972),

S h iffr in  ( I 9 7 6 ) and S h if f r in  and Schneider (1977) to  the present research l i e s  

in th e ir  view of short-term  memory a s  a process rath er than a s  a s to re , presenting  

functional models rather than s t ru c tu ra l models.
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Wickelgren (196^) and N eiaser (19^7) have suggested that the ac tive  process 

in short-term  memory i s  reh e a rs a l, grouping or recoding and a sse rt  the 

equivalence o f the three term s. Craik  eind Lockhart (1972) and S h if fr in  (1976) 

however d is t in gu ish  between two aspects o f  reheeursal: maintenance reh earsa l, 

as in repeating  or echoing the input e ith e r  vo ca lly  or su b -vo ca lly  and coding 

rehearsal in  which the item to  be remembered i s  re la te d  "to  other items in the 

l i s t ,  to con text, and to gen era l knowledge in long-term  memory". (S h if f r in  1976). 

He argued that maintenance reh ea rsa l le ad s  to storage o f aud itory  emd phonemic 

featu res which w i l l  not improve r e c a l l  w h ile  coding reh ea rsa l leads to storage  

of semantic and conceptual fe a tu re s  which may improve r e c a l l .

This review  sta rted  with the e a r ly  s in g le  channel theo ries  o f Broadbent,

Treisman and Deutsch and Deutsch. The th eo ries  o f the 1950's and ea rly  1960's 

have been considerab ly  e laborated  in the past twenty years , with new paradigms 

ind icating  how atten tion  mecheuiisms postu lated  in  those models may work.

R e liab le  (and u n re lia b le ) e f fe c t s  o f p resen tation  ra te , prim ing, masking, pre 

and post in s tru c tio n  and many other v a r ia b le s  have been found on w idely d i f fe r in g  

tasks and one must ask the question o f how fa r  we have t ra v e lle d  since Treisman 

and Geffen (1967) asked "S e le c tiv e  Attention^ Perception or Response?". For 

many experimenters the answer i s  d e f in it e ly  "Response". The la t e r  theories  

outlined in  th is  review  concerned with conscious and imconscious processing, or 

automatic and con tro lled  processing  assume th is  v iew point. On the other hand 

Broadbent ( I 982) defends the e a r ly  se le c t io n  model and accoiints fo r  many of 

the r e s u lts  showing in te rfe ren ce  from vmattended messages w ith in  a framework 

sim ilar to that o f Treism an's attenuation  model.

Both Sanders (1979) and Kinsbourne (19^1) have regarded the main three models 

to be d istin gu ished  as s in g le  channel theory, a llo c a ta b le -c a p ac ity  theory
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put forward by Treisman ( I 969 ) where lim ited  capacity  l i e s  w ith in  separate  

mechanisms. Reference to  one p a r t ic u la r  study may make the d is t in c t io n  between 

the three p o s it io n s  c le a r .  I t  w i l l  be remembered that A l lp o r t ,  Antonis and 

Reynolds (1972 ) found that p ism ists  could sim ultaneously shadow an aud itory  

message and s ig h t -re a d  an u n fam ilia r  piece o f music. On the face o f i t  th is  

find ing i s  d i f f i c u l t  to  recon c ile  with a s in g le  channel theory . As the authors  

point out the fa c t  that a shadowing task takes up most or a l l  o f the lim ited  

capacity channel i s  c en tra l to  a s in g le  channel theory. They argue fo r  a 

number o f independent p rocessors , each having th e ir  own supply o f lim ited  

capacity and where s in g le  channel theory would apply w ith in  rather than across  

mechanisms. Where the same processor i s  involved in  two sim ultaneous tasks  

in terference  w i l l  occur but where the tasks are so d is s im ila r  that there i s  no 

overlap between processors then there w i l l  be no in te r fe ren c e . This model 

c le a r ly  e x p la in s  why the su b jec ts  in  the A llp o rt  experiment could apparently  

carry out two rather d i f f i c u l t  tasks without in te rfe ren ce . Broadbent ( I 9 8 2 ) 

however, has pointed out various problems in  t h is ,  and other s im ila r  experiments. 

F irst  there were signs o f in te rfe ren ce  in  the task . Timing e rro rs  in  the s ig h t ­

reading task  were s ig n if ic a n t ly  h igher in  one session  on the divided atten tion  

task them the p iano -p lay ing  without shadowing. Memory fo r  the content o f the 

shadowed passage  appears to have depended on the le v e l o f s k i l l  o f the piam ist 

at piano p la y in g  and ranged from "\k% fo r  the le a s t  p ro fic ie n t  to 8l?i fo r  the 

most p r o f ic ie n t .  Broadbent ( I 9 8 2 ) a ls o  pointed out that both prose and music 

are h igh ly  p re d ic ta b le  euid that music can be viewed adiead o f  the particulaur 

stimulus re q u ir in g  response. The su b jec ts  in  the experiment were a lso  h igh ly  

sk ille d  at one task (s ig h t -re a d in g ) and rece ived  p ractice  o f  the shadowing task  

to a c r it e r io n  le v e l o f e r ro r le s s  performance. One need on ly  invoke the notion  

of automatic o r unconscious processing  to see how a s in g le  channel may handle 

these data.
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An a llo c a ted -c ap ac ity  model does not have too much d i f f i c u l t y  in  in te rp re tin g  

these data e ith e r s in ce  i t  accepts that p a r a lle l  p rocessing can occur with  

any task so  long as the input and output can be kept separate» Again, with 

high ly p rac tised  or s k i l le d  su b jects  one task may be c a rr ied  out with a 

minimum o f atten tion  le av in g  spare capacity fo r  the other task .

In conclusion , as f a r  as the th eo re tic a l approaches a re  concerned the 

foregoing review  sc a rc e ly  does ju s t ic e  to the e labo ra tion  o f the basic  

th eo re tic a l models which has occurred in  the past twenty f iv e  years . Perhaps 

i t  is  d isappo in ting  that no experim ental technique has been devised to  show that 

one or other i s  iindoubtedly correct in sp ite  o f the f lo u r is h in g  of new paradigms^ 

but the example given o f the experiment o f A llp o rt  et a l  (1972) makes i t  c lea r  

just how d i f f i c u l t  i t  i s  to  d i f fe r e n t ia te  the th e o r ie s . It  seems lik e ly  that 

further advances w i l l  be made in attempts to e labo rate  the models s t i l l  fu rther  

in such a way that m atters w i l l  f a l l  in to  place through the b u ild  up o f  

inform ation from d if fe r e n t  sources, using d iffe re n t  experim ental paradigms rather  

than that a d e f in it iv e  experiment can be devised which w i l l  immediately a llow  

a l l  workers in the f i e l d  to see the e rro r  (o r  o th erw ise ) o f th e ir  ways.

The very e a r ly  experiments o f Broadbent, Treisman and Moray were prim arily  

concerned w ith  d iv ided and focused attention  and showed how d i f f i c u l t ,  or 

sometimes im possible i t  i s  to  d iv ide  a tten tion . More recent experiments have 

attempted to  show, and have shown, that i t  i s  p e r fe c t ly  p o ss ib le  to ceurry out 

two quite d i f f i c u l t  tasks and apparently pay a tten tion  to both . It  seems 

quite c le a r  that the more s im ila r  two tasks are the more d i f f i c u l t  i t  i s  to 

divide atten tion  between them, and conversely that two tasks which are e n t ire ly  

d iss im ila r  can be attended to  without lo ss  o f in form ation . The time fo r  showing 

that one can ta lk  and walk at the same time without stammering or tr ip p in g  (much) 

would seem to  be over. Progress in the f ie ld  may come from various d if fe re n t
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d irec t io n s ; perhaps from the work o f Posner or Kinsbourne on the psychobiology  

of a tten tio n . From a crude standpoint one may propose that a task con tro lled  

by one hemisphere w i l l  not in te r fe re  w ith  a concurrent task  co n tro lled  by the 

other hemisphere. Perhaps we now have enough neuropsychological knowledge to  

be ab le  to map tasks as being more or le s s  s im ila r  depending on th e ir  "fu nctiona l 

cerebra l d istan ce " as proposed by Kinsbourne. He and h is  a sso c ia te s  (e g .  

Kinsbourne and H icks, 1978, White amd Kinsbourne, I 980) have made some progress  

in th is  a re a . Other advances may be made in  de fin in g  c r i t e r i a  governing  

automatic and con tro lled  p rocesses. We know that a co n tro lle d  process may 

become automatic when h igh ly  p rac tised  but, since the theory i s  la r g e ly  based 

on a s in g le  experim ental paradigm we need to know how fa r  the conclusions made 

on a v isu a l search task app ly  experim enta lly  to other k inds o f a tten tion  research . 

F in a lly , recent experiments which show that the semantic content o f words may 

have e f fe c t s  on atten tion  and inform ation  processing o f which the su b jec t  i s  

not aware may provide fu rth e r in form ation , not only about the mechanisms of 

attention  but a ls o  about the stru ctu re  o f semantic memory.

The experiments c a rr ied  out here were designed fo r  the la s t  purpose and return  

to the e a r ly  technique o f the s p l i t  span experiment with the primary goa l o f  

in vestiga tin g  the e f fe c t  o f  semantic re la tedn ess  on d iv ided  a tten tio n . We know 

that such d ichotic  messages can be processed without lo s s  o f in form ation . In 

even Broadbent's ( 19 5^ ) experiment some su b jects  can produce some l i s t s  of s ix  

d ig it s  without in te r fe ren c e . In Gray and Wedderburn’ s ( i 9 6 0 ) study, again  some 

of the time su b jects  can report*M ice Eat Cheese Three F ive  F ou r*p e rfec t ly  although  

the d if fe re n t  kinds o f m ateria l used makes that more d i f f i c u l t .  At i t s  most 

basic le v e l the fo llo w in g  experiments continue the search fo r  the source o f in te r ­

ference in  d iv ided a tten tio n , but they do so through the medium o f the concept 

of semantic re la tedn ess .
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One o f the m ethodolosical problems which w i l l  be exaunined here has a lready  

rece ived  some a tten tio n . Moray and Barnett, ( 19 6 3 ) conducted an experiment 

which investigated  d i f fe r e n t  methods o f scoring  e rro rs  a f t e r  Moray ( I 96O) 

found r e s u lts  which c o n flic te d  w ith those o f Broadbent (195^ )- They auialysed 

data  from dichotic  6 d ig it  l i s t s  a t two presentation  ra te s  and w ith  instructed  

re p o r t . They scored the l i s t s  in  the way that Broadbent advocated i e .  scoring  

on ly  those l i s t s  which were com pletely c o rre c t, and they a lso  scored om issions, 

commissions and order e r ro rs . They found that d if fe re n t  e rro r  scores resu lted  

in d if fe re n t  sources o f variance . Broadbent's method o f sco ring  and the 

sco rin g  of order e r r o r s  g ives the usual re su lt  — that ear by ear i s  more 

e f f ic ie n t  than pa ir  by p a ir  rep o rt . Omissions however were a ffe c te d  by 

presentation  rate but not stra tegy  o f report and commissions were a ffe c ted  by 

both rate and re p o rt , more commissiois occurring at fa s t  ra te s  euid when ear by 

ea r  report was used.

Moray and Barnett suggested that the d if fe re n t  e rro rs  were tapping d iffe re n t  

p a rts  of the processing mechanism so that, fo r  instance, om issions, which are  

a ffe c te d  by presentation  ra te , occur at input w hile order e rro rs  occur at the 

r e t r ie v a l  stage . S ince commission e rro rs  include various d i f fe r e n t  kinds of 

responses, (e g . guessed, misheard, fu s io n s ) i t  i s  l ik e ly  that some occur at 

input and others at r e t r ie v a l .

S ince Broadbent (195^) had scored only l i s t s  without an e rro r  o f  auiy kind i t  

was suggested that he was drawing on a l l  these types o f e rro r  and perhaps 

mechanisms as was Moray ( i 960 ) when he used a score o f mean e r r o r s .  Such a 

s ta te  of a f f a i r s  i s  l ik e ly  to lead  to confusion in the in te rp re ta tio n  of 

r e s u lt s  and unfortunately  scoring d iffe ren ce  i s  only one o f the discrepancies  

in methodology which can be found in  experiments which are  supposedly invest­

ig a t in g  the same th in g .
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The re la te d  s tu d ie s  o f  Broadbent (195^)» Moray ( I 96O) and Treisman (1971) 

revea l ju st such d iscrep an c ies . Table 2 s e ts  out v a r ia b le s , some o f  which have 

been shown to  be re la te d  to  perfox-mance o f th e  task and others which seem l ik e ly  

to  be o f some im portance. A l l  th ree papers examined the e f f e c t  o f  presen ta tion  

rate on d ic h o t ic  and b inaural tasks. B roadbent's  and Treism an 's experim ents 

were concerned a ls o  w ith l i s t  len g th ; e i th e r  s ix  or e ig h t d ig i t  l i s t s .

The ra tes  o f p resen ta tion  in  the experiments not on ly d i f fe r e d  but were 

reported in d i f fe r e n t  ways. Broadbent rep o rte d  h is  ra te s  o f  p resen ta tion  in  

terms o f " in t e r v a l  between p a ir s " ,  Moray rep o rted  "s ig n a ls  per ear per second". 

These have a l l  been tra n s la ted  in to  m illis e co n d s  in Table 2.

Broadbent r e fe r e d  to  the ra tes  o f  500 and 1,OCK)ms as the fa s t  r a te s , w h ile 

Moray re fe red  t o  fa s t  medium and slow r a t e s .  Treism an's l is is  were presented a t ,  

what may be considered  to  be very  fa s t  r a te s , in comparison w ith  most s tu d ies 

o f p resen ta tion  r a te ,  but reported  the s t im u li ,  presented a t one d ic h o t ic  p a ir  

per 150ms as fa s t  and a t 250ms as slow . In a l l  three experim ents, p resen ta tion  

rate was a w ith in  su b ject fa c to r ,  but B roadbent's  su b jects  heard the l i s t s  at 

in creas ing  r a te s ,  w hile Moray's cond itions w ere counter-balanced so that 

h a lf o f  the su b je c ts  experienced the fa s t  co n d it io n  fo llow ed  by the medium and 

slow ra tes  and the other h a lf  heard the l i s t s  in  reverse  o rd er.

I t  should be emphasised that these experim ents were not intended to  r e p lic a te  

each o ther, and these comparisons mainly s e rve  to  show the d is p a r ity  in methods 

and va r ia b le s  in  experiments which are s u p e r f ic ia l ly  in v e s t ig a t in g  the same

nhenrtm^na ^
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In general there i s  a period o f time between each l i s t  during which su b jects  

make th e ir  response . I t  seems reasonable to  suppose that the amount o f time 

a v a ila b le  has some e f fe c t  on the responses. Longer in te rv a ls  may a llow  the 

subject to  reh ea rse , to  chamge h is  mind and a llo w s  longer memory scan. In  

some experiments, e g . Yntema and Trask ( I 9 6 3 ) the tape record ing  i s  stopped 

a fte r  each l i s t  w h ile  the sub ject responds auid i s  r e -s ta r te d  by the experim enter. 

In most cases there  i s  a f ix e d  in te rv a l between l i s t s .  Of the three experiments 

examined here, Moray ( I 96O) reports  th is  i n t e r - l i s t  in t e rv a l ,  Treisman rep o rts  

that i t  was veuriable and Broadbent does not report i t , so we have no way o f 

knowing whether the three methods were com parable.

The fo llow in g  two v a r ia b le s ,  the number o f l i s t s  heard by each sub ject and 

the amount o f p ra c t ic e  given before the t r i a l ,  are r e la te d . Studies have been 

carried  out which have investiga ted  the e f fe c t  o f p ra c t ic e . Moray and Jordan 

( 19 66 ) found that h igh ly  p ractised  su b jec ts  could achieve over correct

using the p a ir  by p a ir  report order at fa s t  r a te s  o f p resen tation  -  the condition  

usua lly  found most d i f f i c u l t .  Moray ( I 9 69 ) suggests that su b je c ts ' performance 

remains reasonably  s ta b le  a f t e r  the f i r s t  few t r i a l s  but there seems to  be no 

re a l evidence to show that th is  i s  c o r re c t , iknmerich et a l  ( 19 6 5 ) looked at the 

e ffe c t  o f p ra c t ic e , comparing omissions in  the f i r s t  and second halves o f the 

experiment. They rep o rt "a  h igh ly  s ig n if ic a n t  improvement in  performance from 

the f i r s t  h a lf  o f  the experim ent". Yates et a l  (1970) found that r e c a l l  of 

m aterial improved from to  80% over twenty l i s t s .  Although the stim u li

in both these experim ents were not d ig it s  but words which formed sentences 

i t  seems w iser to  assume that p ra c tise  i s  important in  a l l  cases than to  ignore  

i t  a lto ge th e r. N e ith e r  Broadbent (195'+) nor Treisman (1971) report whether or 

not th e ir  su b jec ts  were given p r e - t r i a l  p ra c t ic e  ( i t  i s  l ik e ly  that they did  

n ot) and probhbly even more se riou s  i s  the fa c t  that the number o f l i s t s  heard



by each subject in  the d iffe ren t experiments are widely discrepant.
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The type of response required in these experiments may a lso  be a factor  

of importance. I t  could be argued that the conversion of the reca lled  

stim uli to speech (Treisman 1971) may involve a d iffe ren t process and 

certain ly  takes a shorter time than that of a written response. (Broadbent 

Moray ( I 96O) does not say which method h is subjects used.

The number of l i s t s  heard by each subject, the number of sub jects examined 

and the kind of design used are c lea rly  related and of course the design used 

depends on the experimental aims (and sometimes on the number of subjects which 

can be obtained).

It  is  in teresting to note that th is  is  a discrepancy between the experiment

of Yntema and Trask (1963) and that of Bartz et a l (196?) which replicated

and extended i t .  Subjects in the former performed the task under three d ifferent
r

instruction conditions while those in the la tte r  were divided into three
ii

d iffe ren t groups, each group performing under d ifferent in struction s. It  was 

on just th is variab le  that the two sets of resu lts d if fe re d . These two studies 

also d if fe r  in the in t e r - l i s t  in te rva l, the number of l i s t s  which each subject 

heard and the amount of practise given.

Yates ( 19 7 2 ) has a lso  pointed out not only methodological problems but also  

technical ones. No-one who has ever attempted to construct a  dichotic recording 

can be unaware o f these technical d if f ic u lt ie s  but many of the experiments 

which have been published g loss over them. It  is  the exception rather than the 

rule fo r authors to make ex p lic it  how their stimulus tapes were constructed. 

I^ose who do describe their procedures tend to be those who have u t ilise d  

sophisticated computer equipment.



The main d i f f i c u l t y  in  making d ich otic  tapes l i e s  in  synchronising the p a irs  

o f words on each channel. Yates (1972) po ints out that th is  has o ften  been 

done by record ing  one channel in  time to  a metronome and then try in g  to  record  

the second channel in synchrony by l is t e n in g  to the f i r s t  channel through  

headphones. No doubt some tapes have been constructed with even le s s  c a re .

At the other end o f the sca le  computer technology now a llow s us to  generate  

recordings in which words are  compressed so that they la s t  exac t ly  the same 

length o f time and can be synchronised exactly  (e g . Treisman, 1971). This of 

course a llow s one to  be com pletely accurate as regards rate  o f p resentation  

which is  otherw ise not the case .

T y p ic a lly , p resentation  ra te s  a re  reported  as being so many items per second, 

one item per so many seconds or so many seconds between each p a ir  but none of 

these terms convey p rec ise  in form ation . For instance '2  items per second' may 

mean that there i s  h a lf  a second between the onset o f one word and the onset of 

the next or between the end o f one word and the onset o f the next. Using the 

metronome method o f record ing  i t  i s  im possib le to  be that s p e c i f ic .  There i s  

some doubt about whether o r not exact synchrony o f word p a irs  i s  s t r i c t ly  

necessary . Yates (1972) thinks i t  i s  and has spent considerab le  time 

developing methods o f generating  accurate l i s t s .  (Y ates et a l  1970). Other 

in ve st iga to rs  do not seem to  a f fo rd  i t  such importance. Yntema and Trask (1963) 

did use com puter-generated l i s t s  but say "the record ing  was made autom atica lly  

because the f a c i l i t i e s  happened to  be a v a i la b le ,  not because such e labo rate  

contro l o f the stim u li i s  considered important in  the present experim ent".

Morton et a l  (1976) b e lie v ed  that synchrony i s  important but suggest that  

p a irs  o f items in  d ich o tic  l i s t s  should be synchronised, not by onset times 

but by th e ir  'P -c e n t re s ' -  the psycho log ica l moments o f occurence. Such P - 

centre synchrony r e s u lts  in , fo r  in stan ce, an onset asynchrony o f 80 m illiseconds  

fo r  the d ig it s  seven and e igh t presented on d if fe re n t  channels. Constructing



d ichotic  tapes in  such a way would be d i f f i c u l t  and time-consiuning, which 

i s  probably why there do not seem to have been any experiments c a rr ie d  out 

which have u t i l is e d  th is  method«

There i s ,  as ye t , no general agreement about the importance o f exact synchrony 

and there fo re  the question must be l e f t  \inanswered.

Moving on to those experiments which used more meaningful m ateria l than d ig it s ,  

we again fin d  many d isc repanc ies  in methodology« Experiments which are  

p a r t ic u la r ly  re levan t to th is  th e s is  a re  those o f  Gray and Wedderburn ( i 960 ) ,  

Broadbent and Gregory (1964), Yntema and Trask ( 19 6 3 ) ,  Bartz et a l  (196?), Yates 

et a l  ( 19 7 0 ) and Bryden (1964). A ll  these were concerned with l i s t s  which were 

structured in some way.

These s ix  experiments have l i t t l e  in common as f a r  as stim ulus m ateria l is  

concerned although s u p e r f ic ia l ly  they appear to  be examining the same 

phenomenon. A l l  are based on the Gray and Wedderburn ( I 96O) experiment and used 

dichotic  l i s t s  o f associated  item s. Table  3 g iv e s  examples o f the k inds of 

l i s t s  used.

Gray and Wedderburn presented l i s t s  in  which phrases were a lte rn a ted  with  

d ig it s ,  c a lle d  Crossed Context/D igit L i s t s  in Table 3» Broadbent and Gregory  

used Crossed D ig it/L e tte r  L i s t s  (a lthough  these were presented monaurally  

in a lte rn a tin g  order, rather than d ic h o t ic a l ly ) «  Bryden employed l i s t s  in  

which context was a lternated  w ith  category  and a ls o  l i s t s  in which a ssoc ia tion s  

between words were between sim ultaneous p a irs  rath er than consecutive words. 

Yates et a l  a lso  presented l i s t s  with sim ultaneous crossings but these were 

context l i s t s .
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Table 3, Dichotic Stimulus Material used by ( l )  Bartz et a l (1967).

(2 ) Broadbent and Gregory (^96*^), (3 ) Bryden (196^), (*♦) Gray and 

Wedderburn (i9 6 0 ). (*?) Yates et a l (1970) and (6)Yntema and Traek (''963 )'

D ig it  L is ts

( ? )

Crossed Context/D igit L iata

Mice Nine Cheese 
Two Eat Seven («*)

Word L is ts

Mice Run Swing 
Chair G lass P lease

Crossed D ig it/L e tte r  L is ts

(?)

S tra igh t Context L is ts

Far From Home 
S it  Down Here

Crossed Context L is ts

Far Down Home 
S it  From Here (3)

Digit/Word L is t s

One Three Eight 
Bet C o il Good

Crossed Digit/Word L is ts

One C o i l  Eight 
Bet Four Good

Context/Word L is ts

B ig  And Strong  
Bet C o il Good ( 3 )

Crossed Context/Category L is ts

Red And Blue 
Big White Strong (3 )

** Word Context L is ts

She Went To Town 
There Are Some Le ft ( S )

P a irs  L is ts

Bath Sun Toe 
Soap Moon Foot

(3 )

Disordered Context

Are Town She To 
Went Some There Le ft ( 5 )

Crossed Context by P a irs

She To There Some 
Went Town Are Left

(5 )
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Methods of sco rin g  in  these experiments a ls o  d i f f e r e d ,  to a c e rta in  extent but 

not e n t i r e ly  depending on whether report was f r e e  or in s tru c ted . Only the 

experiments o f Yntema and Trask and Bartz et a l  were consistent both in  terms 

of stim ulus items and sco rin g  bu t, as mentioned e a r l i e r ,  there were other 

d iffe re n ce s  in methodology which may have con tribu ted  towards the d i f f e r in g  

r e s u lt s .

The mamy in con sisten c ies  between experiments and the number o f d if fe re n t  

v a r ia b le s  which may a f fe c t  r e c a l l  o f  contextual or assoc ia ted  l i s t s  make i t  

c lea r  that there a re  many questions s t i l l  to  be answered about the Gray and 

Wedderburn e f fe c t .  These can bear more system atic in vest iga t io n  and i t  was 

with t h is  view that the f i r s t  experiments in  t h is  th e s is  were designed.
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Sub.jects ; Subjects in  a l l  experiments were 1st and 2nd year psychology 

undergraduates who p a rt ic ip a te d  in the experiments as part o f th e ir  course 

requirem ents. Only su b je c ts  who f u l f i l l e d  the fo llo w in g  conditions were 

tested : that they were native  English  speakers, that they had no hearing  

d i f f i c u l t i e s  to  th e ir  knowledge and that they had no previous experience  

of d ichotic  l is t e n in g  task s .

2. Stimulus M ateria l : D iffe re n t  kinds o f l i s t  were presented in  d if fe re n t

experiments but a l l  focused primeu-ily on Crossed Context l i s t s  (s im ila r  to

the c r is s -c ro s s  l i s t s  o f  Bryden 196^ ) .  In  these l i s t s  two phrases or other

associated  items are presented d ic h o t ic a l ly , the middle words o f each phrase

being 'c ro sse d ' e g . R ight ear Mice Black Cheese
L e ft  ear B ig Eat Dog

In form ulating l i s t s  an e f fo r t  was made to ensure that s im ila r  sounding words 

did not coincide and that the words could not be r e —arranged to make a 

meaningful phrase other than that which was intended. A l l  words, d ig it s  and 

le t t e r s  used in the experiments were monosyllabic and most could be found 

in the Thorndike and Lorge (19^^) l i s t  o f AA frequency words. Those which 

were not high frequency words were contained in h igh ly  assoc iated  phrases 

such as "P ig s  Don't F ly "  or "Rum amd Coke" or in category l i s t s ,  where some 

category names are  not contained in the high frequency l i s t .

3 . Recording : A l l  tape record ings were made in  the same way. The l i s t s  were 

read by a female speaker seated in  a sound-attenuated chamber w ith remote 

contro l o f a Revox A77 h a lf -t r a c k  ste reo  tape -reco rder s itu ated  outside the 

booth. The ra te  o f speech was paced by a batte ry  operated metronome with an 

ear-phone attachment. The words to  be presented to  one ear were recorded  

on one channel o f a tape and the words fo r  the other ear on one channel of 

a separate tape . Each l i s t  was preceded by the word 're a d y ' recorded on
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both channels, there be in g  a three second in te rv a l between the onset o f  

•ready' and the onset o f  the f i r s t  word in the l i s t .  The words were read  

in a c lipped faushion ca lcu la ted  to maintain each word as a d is t in c t  item  

and to ensure th a t  the words d id  not s lu r  in to  one another.

The words on the  two channels were combined by re -reco rd in g  one onto the 

empty channel o f  the other through an a u x i l ia ry  input. P rio r  to th is  the 

f i r s t  channel i t s e l f  was re -recorded  onto a new tape through an a u x ilia ry  

input so that the  s ig n a l to noise r a t i o  on the two channels would not d i f f e r .

The p a irs  o f words in each l i s t  were synchronised by moving both tapes by 

hand, with the r e e l motors o f f ,  to the sta rt  o f the word 're ad y * . Because 

of the d istance  between the playback and record heads o f the two tape  

recorders the channel which was record ing  was sh ifted  back that d istance  

from the s t a r t  o f the word 'ready* w h ile  the to be recorded tape was set 

ju st  f r a c t io n a l ly  be fo re  that word. Both tape -reco rders  were Revox A77 

makes. The reco rd  sw itch  one and playback switch on the other were started  

sim ultaneously .

Given perfect tim ing in  the o r ig in a l l i s t s  and perfect synchrony o f the 

f i r s t  words i t  should be p o ss ib le  to achieve synchrony o f a l l  the p a irs  of 

words in a l l  the  l i s t s  without stopp ing  but in  practice  the tapes had to be 

stopped a fte r  no more than four or f i v e  l i s t s  (and u su a lly  more frequ en tly ) 

emd the procedure repeated . Synchrony was checked by running the fin ish ed  

recording through a Honeywell 2206 v is ic o rd e r .  Any l i s t s  from which pa irs  o f  

words showed an onset d iffe re n ce  o f more than 60 m illiseconds were r e ­

synchronised and where necessary were re -reco rd ed .
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i*. In stru c tion s  to Subjects ; A l l  l i s t s  were presented through ste reo  head­

phones. The task requirem ents d i f fe r e d  from experiment to  experiment but, 

in  most, su b jec ts  were to ld  that they would hear three words in one ear  

and three words sim ultaneously in  the other. They were informed i f  

stim u li other than m onosyllabic words i e .  le t t e r s ,  were used. Sub jects  

were never to ld  that the words might make a meaningful phrase or were 

assoc ia ted  in any way.

At the s ta r t  o f every exp>eriment one l i s t  was presented , the co rrect  

response to which was given and a l l  su b jects  were asked i f  they understood  

the requirements o f the task . Correct responses were those where the item 

appeared on the response sheet in the position  to which i t  had been 

presented and under the co rrect heading o f Right and L e ft  Ear. In no 

experiment were su b jects  given  any p ractice  l i s t s .  They were to ld  how long  

they would get between l i s t s  to make th e ir  responses. In  a l l  experiments 

the su b jects  were required  to  w rite  th e ir  responses on prepared response  

sh eets . In genera l they were asked to w rite  down xonder 'L '  the words that 

they had heard in  th e ir  l e f t  ear and under 'R ' the words that they had 

heard in  th e ir  r ig h t  eeu* in  the order in which they had heard them. They 

were never in structed  to use any p a rt ic u la r  report s t ra te g y  but only to  

ind icate  what they had heard. A l l  in stru c tio n s  were read  to su b jec ts  by 

the experimenter who remained in  the room during t e s t in g .

5. Rate ; In a l l  the experiments except where rate  was an independent v a r ia b le ,

the words were recorded and presented at a rate  o f 1 word per 500  m illiseconds! 

i e .  there was 500 m illiseconds between the onset o f one word and the onset 

o f the next. The in te rv a l between the end o f one word and the onset o f the 

next varied  but was never le s s  than 50  m illiseconds and never more than 

100 m illiseconds as measured on the Honeywell v is ic o rd o r .
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The rate  o f 1 word per 500 m illieecondB was used fo r  various reasons.

I t  has been the ra te  most often  used in d ich o tic  experiments, often  used 

as an example o f a fast r a t e . Secondly, when recording the l i s t s  i t  was 

found that i t  was d i f f i c u l t  to speak the words without any intonation  and 

to maintain the words as separate items at ra te s  much fa s te r  than t h is .  At 

fa s te r  ra te s  the words tend to s lu r  into  each other without any pause 

between them u n less  they are spoken in a very c lipped  manner which reduces 

th e ir  i n t e l l i g i b i l i t y .





The f i r s t  four experiments c a r r ie d  out were o f a la r g e ly  exp loratory  nat\ire, 

i n i t i a l l y  designed to in v e st ig a te  the p o s s ib i l i t y  that sw itching from ear to  

e a r , as f i r s t  found by Gray and Wedderburn ( i 960 ) i s  more than the report  

phenomenon which experiments, p a r t ic u la r ly  in the s ix t i e s ,  showed i t  to be. 

I t  was reported by Bryden (1964) that sub jects  b e lie v ed  that they were using  

am ear by ear report when in  fa c t  they had re c a lle d  the items in some other

order. When the l i s t  R ight Ear
L e f t  Ear

White
And

Strong
Blue

was presented, sub jects might r e c a l l  the items in the order "B ig  And Strong 

Red White B lue", but say that they had reported a l l  the items from one eeur and 

then a l l  the items from the o th e r . This observation  is  s im ila r  to that made 

by Treismaui ( I 96O) who found that sub jects shadowed a prose passage onto the 

unattended ear when the context o f the shadowed message was continued there , 

but sa id  that they had on ly shadowed words from the one e a r . In both cases 

i t  appears that the physica l cue o f s p a t ia l lo ca tio n  was overridden by the 

sememtic cue euid that su b jec ts  were unaware o f i t .

In sp lit -sp a n  experiments the words "order of re p o rt "  and "order o f r e c a l l "  have

often  been used interchangeably to describe what i s  gen era lly  s e r ia l  output.

The experiment o f Moray and Jordan ( I 966 ) d i f f e r s  in  th is  respect in  that they

tra ined  sub jects to  respond in  p a r a l le l  on a keyboard. However, su b jects  have

u sua lly  been presented w ith simultaneous inputs and asked to report them in a

s e r ia l  way, e ith er v e rb a lly  or by w rit in g  them down in  a l i s t .  Their memory

o f the input i s ,  however, that o f three items presented to one ear and three

to  the other. In the example given  above, order o f report : Big And Strong

Red White Blue can be d ist in gu ish ed  from the order o f  r e c a l l  which appears to

have been Big And Strong
Red White Blue

The order of report i s  o ften  examined in  terms o f p re fe rred  stra tegy  or most





Method Eight sub jects were tes ted . The st im u li consisted  o f 2k s t ra ig h t  

context and 2k crossed context l i s t s ,  examples o f which are given below in  

Table k.
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Table k. Examples o f s t ra igh t  context and crossed context l i s t s .

S tra igh t Context 

R. Ear L . Ear

King 
And 
Queen

Crossed Context  

R. Ear L «  Ear

Mice B ig
Black Eat
Cheese Dog

Stra ight context l i s t s  consisted o f two phrases, each  o f which were presented  

d ic h o t ic a lly  to each e a r . Crossed context l i s t s  con sisted  o f two s im ila r  

phrases in  which the second words were presented t o  the opposite e a r .

The order o f presentation o f the kS l i s t s  was randomised and was the same fo r  

every su b je c t . There was a pause o f twelve seconds between each l i s t  to enable  

the su b jec ts  to make th e ir  responses.

In stru c tion s ; Subjects were instructed  in the standard  manner. (See Chapter 3 ). 

In add ition  they were asked to ind icate  whether o r  not they were ce rta in  or 

uncertain that what they had w ritten  was correct by marking the word certa in  

or uncertain  which appeared on the response sheet a t  the end of each l i s t .



S ix  d i f fe r e n t  types o f e r r o r  were id e n t i f ie d  as fo l lo w s :

1. Omissions : Any word which was presented but was not accu rate ly  reported  

was an om ission. Omissions were there fo re  recorded when a word appeared 

to  have been misheard or guessed, but not i f  i t  was positioned  in co rrec t ly .

2 . R^twaan Ear E rro rs : (Switched re sp o n ses ). Th is type o f e rro r  was recorded  

when a word was accu ra te ly  re c a lle d  in  the co rrect po s it ion  but id e n t if ie d  

as having been presented to the wrong e a r .  

eg . a presen tation  of Mice
B ig

Black
Eat

Cheese
Dog

and

Mice
Big

Eat
Black

Cheese
Dog

re s u lts  in the
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a report o f

two second position  words being scored as switched responses.

3 . W ithin Ear E rrors : These were recorded when words were r e c a lle d  in the

wrong position  but id e n t i f ie d  as having been presented to  the correct e a r .

eg . a report o f Mice 
Eat

Cheese
Big

Black
Dog

, using the previous example.

r e s u lt s  in the second and th ird  p o sit ion  words from one ear and the f i r s t  

and second po sit ion  words from the other ear be ing  scored as w ith in  ear

e r ro r s .

k. F.». «nH P osition  E rro rs  ; These were recorded when a presented word appeared 

in  the wrong p o s it io n  and was id e n t i f ie d  as having been presented to  the

wrong ea r .

5. C o - i . . i o n  Errora = T h .r . w er. u M . l l ,  -o rd s  »h lc h  « . r .  r .p o r t ,d  which h .d  

not In  f .o t  h ..n  p re .o n t .d , Tho, wor. o f fou r d i f f . r . n t  t ,p o .  ( a )  .iah .M -d  

word. oe . back or ba t In .t .a d  of b la c k , ( b )  guoaeod w ord ., eg . w h it , in .t .a d
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of b lack . (c )  m iscellaneous words. This type o f commission e r ro r  included

words which had no apparent phonetic or semantic connection with the words which

had been presented. Other words which might have been combinations o f m isheard,

guessed or fusion  e r r o r s  were a ls o  included in  th is  category . The f in a l  kind

of commission e rro r  were designated  repeat e r r o r s .  These were words which had

been presented which were rep o rted  twice : almost in v a r ia b ly  once in the correct

position  and correct e a r  and once in the co rrect po s it ion  and wrong ea r

eg. Mice Eat Cheese
Big Eat Dog

Only responses which a c cu ra te ly  r e f le c te d  the order and ear to which a word was 

presented were recorded as c o rre c t  responses.

Table 5 g ives the mean percentage o f responses o f d i f fe r e n t  types.

1. Omissions These e rro rs  were subjected to  an a ly s is  o f variance (L i s t  x

Position  X S u b je c t ).  The re s u lts  ind icated  a s ig n if ic a n t  d if fe re n c e  between 

l i s t s ,  F (1 ,7 )  = ^ 6 . lit, between p o s it io n s , F (2,1i+) = 26.8^+ and that there 

was a s ig n if ic a n t  L is t  x P osition  in te rac tion  F (2,1^+) = (A l l

s ig n ific a n t  at the .01 l e v e l ) .  The ANOVA summary ta b le  i s  given in  Appendix

1.1.

The Scheffe (1953 ) test (Edwards, 1968) was c a rr ie d  out to  compare treatment 

sums. Within the s t ra ig h t  context l i s t s  no s ig n if ic a n t  d if fe re n ce  was 

found between the p o s it io n s ; w ith in  the crossed context l i s t s  a l l  three 

positions d i f fe r e d  from each other. Comparison o f the two types showed 

that crossed context l i s t s  produced s ig n if ic a n t ly  more omissions than 

stra igh t context l i s t s  on the f i r s t  and second po sit ion s  but no d iffe ren ce  

was found fo r  p o s it io n  3 - These d iffe re n ce s  are i l lu s t r a t e d  in  Table  6.
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2. Between Ear E rrors (Switched Responses)

I t  i s  c le a r  from Table 5 that only second p o s it io n  words from crossed context 

l i s t s  showed switched responses to  any s ig n if ic a n t  extent and these were the 

most common responses to second p o s it io n  words o f  that kind o f l i s t .

5 , Within Eeir E rro rs  and Ear and P osition  E rro rs

B o «, tour and f iv e  o f Tabla 5 g iv e  these s c o re s . These e rro rs  occurred only  

ra re ly  and gen e ra lly  appeared in  l i s t s  fro i. which there were a ls o  oa lea ion s .

5 . Commission E rro rs

These e rro rs  are d i f f i c u l t  to examine because they are v a ried . There seems to  

be no v a lid  reason fo r  su b jec tin g  them to a n a ly s is  across a l l  c a tego rie s  o f 

commission since i t  i s  u n lik e ly  that they occur fo r  the same reason . Reference  

to Table 5 ind icates that crossed context l i s t s  produce more misheard 

commissions than do s tra igh t  context l i s t s  and that th is  i s  true of a l l  three  

position s eq u a lly . Guessed commission e rro rs  do not appear to be much more 

frequent on crossed context l i s t s  but m iscellaneous commission e r ro rs , those 

which appear to bear l i t t l e  r e la t io n  to any words presented seem to occur more 

often on second position  crossed context l i s t s .
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The repeat commissions a lso  appeared r a r e ly  but i t  i s  worth noting the 

com paratively high percentage which occurred on second po s it ion  words o f the 

crossed context l i s t s .  These g e n e ra lly  appeared on l i s t s  with few or no 

omissions and meant that one phrase was c o rre c t ly  r e c a lle d  and the other phrase 

was r e c a lle d  with the second word sw itched. These repeat commissions were not, 

however, c la s s i f ie d  as switched responses.

The above method o f c la s s i fy in g  e r r o r s  a llow s a f u l le r  p ic tu re  o f the responses  

made than other methods, p rev iously  described  in  Chapter 2, d ea lin g , as i t  does, 

with each in d iv idu a l item . Broadbent (e g . 195'*) has used a scoring  method which 

would d iscard  almost a l l  the above d a ta . Since we are p rim arily  in te rested  in  

switched responses to crossed context l i s t s  there i s  l i t t l e  point in  examinxng 

only those l i s t s  from which a l l  words were co rre c tly  r e c a lle d  and in  the co rrect  

p o s it io n . However, i t  i s  u se fu l to examine the l i s t s  from which a l l  s ix  words 

were c o rre c t ly  re c a lle d  rega rd le ss  o f  th e ir  p o s it io n . Table 7 g ives the mean 

percentage of these l i s t s  which were positioned c o r re c t ly  i e .  as presented and 

those which showed the switched response . The very sm all number o f these l i s t s  

which were positioned in  a d if fe r e n t  way were l i s t s  in  which e ith e r  the f i r s t  

or th ird  position  words were r e c a lle d  in the switched p o s it io n .

L is ts

S tra igh t Context 

Crossed Context

Other

AS expscted, th is  method o f sooring r e s u lt ,  in  70* o f  the d .t e  from the oros.ed  

context l i s t s  being d iscsrded . but on ly  Jh* from the s t ra ig h t  context l i s t s .
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These f ig u re s  f a i r ly  a ccu rate ly  r e f le c t  the om ission ra te s  shown in  Table 5 

where to ta l omissions eq u a lled  ^6% on s tra igh t  context and on crossed

context l i s t s .  The r a t io  o f  correct to  switched responses i s  much greater  

using th is  method o f s c o r in g , than the item by item method, a point which i s  

returned to below .

F in a lly , these data may be examined using the same kind o f system as that used  

by Bryden and by Yates et a l  (1970) in  which each h a lf -s e t  i s  ana lysed .

Bryden c la s s i f ie d  d i f fe r e n t  orders o f report as temporal (p a ir  by p a i r ) ,  ear  

order (c o r re c t ) or c r is s -c ro s s  (sw itch ed ). There i s  no equ ivalent here o f the  

temporal o rder but i t  i s  p o ss ib le  to  use a s im ila r  system as fa r  as correct  

and switched orders are  concerned. For each h a l f - s e t ,  i e .  three words reported  

from one e a r , he gave a score  o f 1.

The present data were c la s s i f i e d  according to  the words appearing under the 

headings Right and L e ft ,  three words having to  be reported  before  a score was 

given . Table  8 g ives these r e s u lt s .  The mean scores have been transformed in  

order to compare these r e s u lt s  with Bryden*s by d iv id in g  the true mean scores  

by s ix  since Bryden*s data were based on only fou r l i s t s  as opposed to the 2k 

used in the current experim ent.

L is ts Correct

Stra ight Context 

Crossed Context

6.38 (6 .5 9 )

1.5 (1 .2 8 )

Switched

0.0k (0 .0 3 )

3.1 (2 .06 )

Bryden a ls o  gave percentages o f c o rre c tly  r e c a lle d  words and thus h is  omissxon 

rate  can be ca lcu lated  as 5-5% on s tra igh t  context l i s t s  and 25.7?^ on crossed
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D i s c u s s i o n

As fa r  as the primary aim o f the experiment i s  concerned i e .  to ind icate  that  

there i s  reason to suspect that sw itch ing i s  a perception  or r e c a l l  phenomenon 

rather than a report phenomenon, the r e s u lts  are s t ra ig h t fo rw a rd . 58?̂  o f the  

words in the second p o s it io n  on crossed context l i s t s  were re c a lle d  in  the 

switched position  rath er than the correct p o s it ion  (2k%). Since the record in g  

sheets m irrored the input format to show what the  su b jec ts  had heard, i t  

seems that they thought that they had ac tu a lly  heard a s t ra ig h t  context p a i r ,  

not ju st  that i t  was e a s ie r  to  report by context than by s p a t ia l  lo c a t io n . I t  

appears then, that th is  was an unconscious d e c is io n .

Whichever method o f c la s s i fy in g  the data i s  used, sw itch ing the second words 

on the crossed context l i s t s  so that the l i s t s  a re  r e c a lle d  by meaning ra th e r  

than by ear i s  found to  be the most common response to that kind o f l i s t .  Since 

Bryden*s re su lts  are the only ones which are based on m ateria l s im ila r  to  that 

used in the present experiment they are the only ones w ith which they can be 

m eaningfully compared. Even so h is  method d i f f e r e d  in that he presented h is  

su b jects  with a sm aller number o f l i s t s .  His l i s t s  a lso  d i f fe r e d  from the 

present ones in th a t, in  h is  crossed context l i s t s ,  only one sequence 

constituted  a phrase, i e .  a s in g le  phrase crossed  with three other unassociated  

words. His sequences a ls o  d if fe r e d  in that two were not phrases but h igh ly  

associated  words (e g . red , white, blue and one, two, th r e e ).

Bearing these d if fe re n ce s  in  mind the re su lts  o f  the an a ly s is  are reasonab ly  

s im ila r . In examining the frequency of switched and co rrec t  r e c a l l  sequences 

in  Bryden's and the current data (Table  8 ) only switched r e c a l l  o f crossed  

context l i s t s  shows as much as a one point d i f fe r e n c e . Th is could be exp lained  

by the fact that he used one phrase and three unassociated  words rather than
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two ph rases. Bryden 's l i s t s  show few er omissions on both s tra igh t  and crossed  

context l i s t s  and i t  seems l ik e ly  that th is  r e f l e c t s  the fa c t  that only four 

l i s t s  o f each type were used in  h is  experiment as  opposed to twenty-four in  the 

present experim ent. H is phrases the re fo re  used more h igh ly assoc iated  words 

than was p o ss ib le  in  constructing  tw enty-four l i s t s .

B roadbent's c la s s ic  method o f sco r in g , whereby on ly  l i s t s  from which a l l  s ix  

words have been r e c a lle d  are scored, re su lts  in  an even higher proportion  o f  

sw itch ing to correct l i s t s .  I t  i s  in te re s t in g  to  note that the more information  

requ ired  by the scoring  system in order to achieve a score o f co rrect or 

sw itched, the g reater i s  the r a t io  o f  switched to  correct responses. For 

instance the item an a ly s is  o r ig in a l ly  ca rried  out in th is  experiment may g ive  

a co rrec t  or switched score even i f  the middle word i s  the only one of the l i s t  

which was reported with the other f iv e  words om itted. Using th is  method a ra t io  

of 1 co rrec t to 1.5^+ switched responses was found. Using Bryden 's method, 

m odified here, the f i r s t  and th ird  words from one side and the second from e ither  

side must be reported in  order to achieve a s c o re . In th is  case the ra t io  r is e s  

to 1 co rrec t  to 2.07 switched responses. F in a l ly ,  using the Broadbent method 

of sco rin g  where a l l  s ix  words must be reported the ra t io  i s  1 co rrect to 3.6?  

switched responses. These r e s u lts  suggest that sub jects are more l ik e ly  to  

r e c a ll the middle words in  the switched po s it ion  when they have accurately  

perceived the f i r s t  and th ird  words and that the cue fo r  meaning i s  more than 

twice a s  l ik e ly  to  be fo llow ed  when a l l  s ix  words have been perceived than when 

f i r s t  o r  th ird  words are  om itted. An a lte rn a t iv e  conclusion i s  that when the 

semantic cue i s  fo llow ed , r e c a l l  o f  to ta l l i s t s  i s  more e f f i c ie n t .

Moray and Barnett 0 9 6 5 ) suggested that d i f fe r e n t  kinds o f e rro r  r e f le c t  d if fe re n t  

parts o f  the inform ation processing mechanism. They found that omission e rro rs
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were a ffe c ted  by rate  o f p resen tation  but not by r e t r ie v a l  s tra tegy  and 

concluded that most om issions occur at inpu t. They pointed out themselves 

that th is  i s  more l ik e ly  to  be true  when a lim ited  set o f  d ig it s  i s  presented  

than when le s s  homogeneous m ate ria l, such as that used in  th is  experim ent, was 

used. Where s ix  d ig it  l i s t s  are concerned one would not expect much fo rg e t t in g  

to occur but i t  may be more l ik e ly  when two phrases are  presented.

In the present experiment i t  i s  c le a r  that the crossed  context a f fe c t s  r e c a l l  

of the words presented in  that the omission ra te  on f i r s t  words in  the crossed  

context l i s t s  i s  s ig n i f ic a n t ly  h igher than on the s t ra ig h t  context l i s t s .  Where 

such re troactiv e  in te rfe ren ce  takes p lace  a la t e r  stage of processing seems to 

be im plicated and po in ts  out the e rro r  o f a view of item s flow ing  through the 

system from input to output without any return or "check -back ". These po in ts  

are fo llow ed up in la t e r  d iscussion s but i t  i s  worth bearin g  in mind that i t  i s  

not only the perception o r  r e c a l l  o f the middle words which i s  a ffe c te d  by the 

crossed context, but a ls o  the preced ing and perhaps the f in a l word.

The data given in Table 5 shows a very  sm all percentage of w ith in  ear e rro rs  

with no e f fe c t  o f c ro ssed  context. Commission e r r o r s ,  p a r t ic u la r ly  those which 

appear to have been m isheard, were more frequent in the crossed context l i s t s  

and repeated word commissions were p a r t ic u la r ly  evident on the middle words of 

crossed context l i s t s .  These la t t e r  e r ro rs  were in te re s t in g  in  that they  

indicate a further so lu t io n  to the dilemma of fo llo w in g  the physica l cue of 

ear of a r r iv a l  or the context cue. Where repeat e r ro rs  are made i t  cou ld  be 

said that both cues are  fo llow ed , but at the expense o f  an om ission. Thus, i f  

MICE BLACK CHEESE i s  presented to the r ig h t  ear and BIG EAT DOG to  the l e f t  e r  

a report of MICE EAT CHEESE and BIG EAT DOG shows a fo llo w in g  o f context on the

» • n «t Toft' v>ut wor*ci BLACK h&s b©©n oniitt©cirigh t ear and of the p h y s ic a l cue on the le f t  but tne wora o
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C loser inspection  o f the l i s t s  on which repeat e rro rs  appear do not shed any 

lig h t  on the circumstances under which they occur. Commission e r r o r s  are more 

d i f f i c u l t  to examine than other e rro rs  since they are of d if fe r e n t  k inds; 

repeat e r ro r s , m isperceived words which may or may not be due to fu s ion  e r ro r s ,  

words which seem to have been guessed and a number which do not appear to  be 

re la ted  to the presented words at a l l .  Moray and Barnett 0 9 6 5 ) assumed that  

such e rro rs  arose from two sources, at input and at r e t r ie v a l .  They showed 

that both the input v a r ia b le  o f  presentation  rate  and the r e t r ie v a l  stra tegy  

a ffe c ted  the number o f commission e rro rs  and that there was a s ig n if ic a n t  

in te raction  between the two fa c to rs , but th is  find ing  does not exp la in  the 

o rig in s  o f these e r ro rs .

O v e ra ll, the main fin d in g  from th is  f i r s t  experiment was that on crossed context 

l i s t s ,  switched responses were more common than correct responses. As fa r  as  

the method o f scoring i s  concerned, as more data i s  required by the scoring  

the frequency o f switched responses i s  found to be g rea te r . C rossed context l i s t s  

a f fe c t  the perception or r e t r ie v a l  o f f i r s t  and th ird  words, as w e ll as the 

middle words, with higher omission and commission e rro rs  found than on s tra igh t  

context l i s t s .  Within ear e r ro r s , i e .  e rro rs  within a h a lf -s e t  do not seem to 

be a ffe c ted  by the crossed context.

Certa in ty  Judgements

In add ition  to  the » . I n  th ru st of the experiment eubjeote were a ls o  asked to  

ind icate  at the end o f each l i s t  whether or not they were c e r ta in  that what they 

had w ritten  was c o rre c t . Subjects were s p e c i f ic a l ly  asked to  isn o re  th e ir  own 

oa ission s when » k i n g  these Judseaents so that the data would r e f l e c t  on ly the 

position ing  o f  words. Unfortunately sub jects quite often om itted to »a rk  

ce rta in ty , p a r t ic u la r ly  a t the s ta rt  of the session . The frequencies given in
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the fo llo w in g  ta b le s  are th e re fo re  the to ta l number o f c e rta in ty  and 

uncertainty Judgements made by a l l  su b jects  over a l l  l i s t s .  Table 9 shows the 

responses to the two types o f l i s t  without re ference  to  the responses which

were made.

T ota l

Certain
97Uncertain 35 ___ ____

558
Total '7 b

C l « r l y ,  s u b je c t , were le s s  c e rta in  of th e ir  responses to  crossed  context th .n  

to s t rs ie h t  context l i s t s ,  end t h is  w .s confirmed by s n . ly s i s  o f » . r i s n c e  

between l i s t  types « ,d  ce rta in  and uncertain responses. The in te rac tion  between 

the two fa c to rs  was s ig n i f ic a n t .  F (1 ,7 )  = 183.37 P <  .01 . The ANOVA summary 

tab le  i s  shown in  Appendix 1 .2 .

Table 10 shows the ce rta in ty  Judgements In re la t io n  to  the responses which were 

made to  the l i s t s .  Both omission and commission e r ro rs  are ignored fo r  the 

purposes of th is  ta b le .

( a )  Correct (b )  Switched ( c ) Other Tota l

Certain 16.67 26 .OU 1 .5 6 kk . 2 7

Uncertain 19.27 2 7 .6 3 .6 5 5 0 .5 2

(No Response) 2.0 8 2.6 0 .5 2 5 .2 1

Total 38 .0 2 5 6 . 2 +̂ 5 .7 3



It  seems c le a r  that sub jects were no more uncertain o f th e ir  responses when 

they were reported in  switched order than in the order presented (c o r r e c t ) .

This seems to strengthen the argument that su b jects  are  unaware that they are  

fo llo w in g  the context cue and be lieve  that they are rep o rtin g  the words as 

presented although the data in  Table 9 show that o v e r a l l ,  the crossed context 

l i s t s  do lead to  g reater uncertainty .

I t  has been suggested that sub jects may be unable to ignore th e ir  own om issions, 

basing th e ir  judgement only on the p o s it io n in g  o f words. This i s  given some 

credence by the data given in Table 11 which ind icate  that the r a t io  o f c e rta in  

to uncertain  judgements does decrease a s  the number o f om issions per l i s t  

in c reases . Where no omissions occur su b jec ts  are tw ice as l i k e ly  to record  

ce rta in  than uncertain but where om issions do occur the uncertain  exceed the 

ce rta in  judgements. This underlines the problems in using an in tro spective  

technique but does not n ecessarily  a l t e r  the conclusion that su b jects  are no le s s  

ce rta in  of th e ir  response when they fo l lo w  the semantic cue than the physica l 

cue, and may lend weight to the argument that the process whereby e ith e r the 

context or the physical cue i s  fo llo w e d , i s  an unconscious one.

l i s t .

Number of Omissions

Certain

Uncertain

None
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Experiment In troduction

Evidence that s u b je c t 's  expectations may in fluence  th e ir  perceptions was 

reviewed in  chapter 1, and i t  was c le a r  from the e a r ly  experiment of Treisman 

(I960 ) that contextual expectation  w i l l  in fluence  su b je c ts ' responses, perhaps 

in an unconscious fash ion . In the f i r s t  experiment su b je c ts  expect to  hear a 

phrase in  each ear fo r  two reasons : because th e ir  e n t ire  experience leads them 

to expect that words w i l l  fo llo w  each other in  context and secondly because h a lf  

of the l i s t s  presented (the s t ra ig h t  context l i s t s )  conform to that general 

expectation . Experiment 2 was designed to  in vest iga te  the e f fe c t  of a lte r in g  

the ir  immediate experience and th e re fo re  expectations by presenting le s s  meaning­

fu l m ateria l than the s t ra ig h t  context l i s t s ,  to see i f  th is  reduced the number 

of switched responses to crossed context l i s t s .  By p resen ting  disordered context 

messages to each ear i t  was a ls o  intended to show that su b jects  were not 

consciously re -o rd e r in g  l i s t s  in  order to  maintain con text.
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Method

Eieht sub jects - e r e  te s te d . The stim ulus m aterie l d i f fe r e d  from that used in

Bcperlment 1 in  only one reep ec t. The crossed  context l i s t s  remained the same

but the s t ra ig h t  context l i s t s  were a lte re d  so that they no longer made sense

although the words from each phrase were s t i l l  presented to  eech ear
The l i s t s  were

T"i___ r r * f iiiiee n  x x  «..»lu • ..-s«
eg. From

And
Home
Queen

becomes From 
Queen

Home
And

designated d iso rdered  context l i s t s .

The use o f the same l i s t s  meant that many o f them s t i l l  re ta in ed  high a s so c i.t lo n  

value (e g . liueen King And) but th e , are le s s  l ik e ly  to  be perceived as  a u n it .

The ways that the s t ra ig h t  context l i s t s  could be d iso rdered  were constrained  

in thet some reo rgan isa t io n s  o f the l i s t ,  s t i l l  resu lted  in  a meeningful phrase 

and some p o ss ib le  p a irs  o f  words were too s im ila r  in sound to be presented as .  

p a ir . The phrases were th e re fo r , d isordered  in such a way as to make minimum 

sense without in te r fe r in g  with words presented sim ultaneously . The l i s t s  were 

recorded end presented in  the s «s e  way and in the same o rder as that used in

Experiment 1.
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Disordered Context

Disordered

Context

Crossed 2

Context 5

Within d i .o . . e r .d  context l i . t .  no d iffe re n ce a  xen. fonnd te to .en  o^iaaion  r a t e .  

on the tnroo poaittona , a a to ila n  n a .u lt  as in  expani^ant 1 w ith  a tn a i«n t contaxt j 

i i a t a .  on cro s .ad  con t.x t U . t a  a i l  thnaa p o .it io n a  d iifan ad  a i s n i f i c a n t l ,  a lso  

a .  fonnd In axparimant 1. Comparison o f tha two l i â t  typ .a  in d ica tad  no 

s ig n if ic a n t  d iffa ra n ca  on p o sit ion  ona tu t a iB n i f ic « i t  d i f f .r a n c a s  wars fonnd 

on aacond and th ird  poaition  words. Raferancc to Tabla  12 shows that crossa  

contaxt l i s t ,  had a  la r s a r  nnmbar o f  ..n iasion . on po sition  two and a am allar

nnmbar on po sition  thraa than tha d iaordarad  contaxt l i s t s .  |
i ;

c rtn naces 59 and 60 show th a t , there
In contrast reference  to Tables 5 and 6 on pages 59

•awxxct rtn RtraiKht and crossed context 
was no s ig n if ic a n t  d it fa r a n c . batwaan omissions on s t r  g

Vi V =-i<m ificantly more omissions on crossed context 
l i s t s  on the th ird  p o s it io n , but s ig n if ic a n  y

two Th is discrepancy i s  evaluated fu rther in the 
l i s t s  on po sit ion s  one and two.

d iscussion  section .

Rafaranca to  T a b la . 5 and 12 a ls o  in d ica tes  that disordered l i s t s  appear to  |

produce ré s u lta  more lih a  those on crossed cont.xt l i s t ,  than on s tra igh t  contaxt 

l i s t s ,  p a r t ic u la r ly  in terms of om issions, correct raspons.s and com m isions. ^

Tha, .1 .0  produce a  higher rata  o f  w ith in -a .r  e r r o r ,  t h i .  a i t h . r  s . r . i g  cr .
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,„d  in no c .n . r .e u l l .d  in  both p h r .. .s  from .  l in t  beins rb c .lle d  . s  i f  th.y  

word n tr.igh t contoxt. Neither were there ever more than t«o  word, in one

l is t  of six words re-positioned in this way.

Comparing this experiment and the f i r s t  there appear to be few differences in

re.ponsee m.de to crossed context l i s t s  »ith  the exception of switched end

correct response, to second position words. The number of these switched

responses were compered u .in s  the Henn-WhitneN U test. No s ig n i f io » t  difference

W.S found between the r . t e  o f  sw itch ing  in  the two experiments (0  .  20 p -  0.117 •

The number of crossed context l i s t s  f r o .  which .11 s ix  words hod been r e c e l l .d

with the second word, switched was also  compared with the corresponding data

f r o .  experiment 1. Again , no s ig n if ic a n t  d iffe re n ce  in  the number o f switched

round U -  2T P = 0. 139. Table 1̂  ̂ gives the mean percentage of responses was found, U -  p

these l is t s .

I i

I >

Lists

Disordered Context 

Crossed Context

* i ;

Certainty Judgements
The judgements made by subjects of whether they were certain or uncertain tha 

What the, had written was correct were examined in the same -a ,  - s  in ^ r im e n t  

1. Tables 15 and 16 give these resu lts.

i\



Total

75.

Table 15  : Fr.nuencv o f c e rta in  and uncer t a in  re sponses to d isordered context 
and crossed  context l i s t s «

DiBordered_Cont^x^
^Ok

80

Crossed Context 

88 

100

188

T ota l

192

180

372

o f v a r i » c e  was o a r .ie d  out on thoa. data ia  th . a .«e  a aan .r  aa 

axpariaaat 1. No a ig n ific a n t  d i f f e r .n c a .  were found, in d ica tin g  that aub jecta  

were no more c e rta in  o f th e ir  responses t o  disordered context l i s t ,  than to 

oroaaed context l i s t s .  The ANOVA summer, tab le  i .  presented in  Appendix 1.h. 

Table 16 in d ic a t e , that there i s  l i t t l e  d iffe re n ce  in c e r t a in t .  Judgements, 

depending on the response type, from that found in  experiment 1 although there  

i s  a s l ig h t  tendenc, toward, fewer uncerta in ty  Judgements when responses are

switched.

Table 16
tosses to crossed context

I i
r ll
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D i s c u s s i o n

No o iB n ifio o n t  d i f fe r .n c e  betwo.n o x p .r in .n t .  on. .nd t »o  » . r .  found . .  f . r  

. .  the n u .b .r  o f su itch .d  r e .p o n . . .  u . r .  con c .rn .d , . i t h . r  wh.n . . .= u r .d  

i t . ,  by i t , ,  or by .11  o o r r .o t  l i s t . .  H ow .v .r. t h . r ,  w .r .  , 0« .  in d io .t io n .  

that r . . p o „ s , .  to  o ro s . .d  oon t.x t l i s t s  did d i f f s r  in th is  s x p s r i . .n t  s s  

c o .p s r .d  to  . x p . r i . . n t  1 . ^ . r .  . . .  .  r .d u c tion  of 8»  in  th . r . t .  of sw itch ing

.n d  .  oorrssponding in c r s .s .  o f 6*  in  th . n u .b .r  of correct responses. Apert 

f r o .  th is  .n o o e ly  . 1 1  the r e s u lts  fo r  crossed context l i s t s  shove, in  T .b le  12  

. r e  w ithin  2 »  o f those shove, in  Tsb le  5 fo r  e x p .r in .n t  1.

C o .p .r i .o n  o f . 1 1  co rrect l i s t ,  in th . two e x p .r i .e n ts  . 1 . 0  r e v e . l .d  no

. 7 and (cive an ind ication
s ig n i f ic a n t  d iffe re n ce  but reference to  ta b l 7

u. 1 c of the l i s t s  were re c a lle d
o f  rather d i f fe r e n t  r e s u lt s .  In experxment ,5 .

in  the co rrec t order and 2 2 . 925  ̂ in  the switched order, one co rrect l i s t  fo r  

every  5.67 sw itched. In experiment 2 the number of l i s t s  in  correct order more 

than doubled to  w h ile  switched l i s t s  dropped to 15-1%; one correct Ix s t

fo r  every 1 . 3 '' switched l i s t .

in  both e x p .n i.e n ts  th . nu.ben o f c i s s i o n s  on the le s t  -end of the cnos.ed contex  

l i s t .  . . .  S i s n i f i c n t l y  lowet then on th . f in s t  snd second po sition s „ d  th is  

c „  he .s c r ib e d  to  .  recency e f f e c t .  Though not s i g n i f i c . n t . r e s u lt ,  on 

e t r . ig h t  context l i s t s  d id  not show th is  e f f e c t ,  th ird  po s it ion  words h .x ing  

th . . . . .  nunvber o f  o . i s s io n ,  ss  the f i r s t -p o s i t io n  words, .n d  those f i r s t

po sition  words show .  s i . i l . r  n u .b .r  o f o s i .s io n .  ss  on crossed  context l i s t s  in

oneoing context of straight Tt therefore appears that the ongoing both experiments. It  tnereioAo
„ d  crossed context l i s t ,  g ives .  b en e fit  to  the th ird  p o s it io n  which d iso r  ere  

nontext does not enloy but that the d isordered  „ d  crossed context do not 

experience these b e n e fit s  on f i r s t  po s it ion  words. I t  csn therefo re  be propose
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t h . t  p r o c e s B in g  o f t h .  B t r o i g h t  o o n t . x t  f i r o t  p o o i t i o B  w o rd B  1b  B .^ « > o B d  b y  

bb. obBobiguou. c o n t e x t u B l  i n f o r o B b i o n  .b ich i t  t . c . i v B B .  TbiB. B g B in .  B U g g B B b .  

a r e c o n s t r u c t i v e  p r o c e s s  w h e re  l a t e r  i n f o r m a t i o n  c a n  be u t i l i s e d

iB O e C lB iO b  B b o u b  B B r l i B b  i o f o r O B b lO B .  1 »  t b ,  CBBB o f  S b P B ig b b  C O btO X t b b i o  iB  

b e n o t i o i B l  b u b  i n  b b ,  o b h o r  b . o  l i . t  typ O B  b b e  i b c o o i b g  i „ f o r . b . t i o n  tB  t o o  

. . b i g u o u B  t o  b .  o f  b e n e f i t .  T be  f i r e t  p o B i t i o n  - o r d B  i n  d i n o r d e r e d  B „d  c r o B . e d  

e o n t e x t  cen  t b . r e f o r e  b e  v ie w e d  . B  B b o w in g  B  •■ tru e "  o o iB e io n  r o t e ,  p e rb e p B  B o r e  

B i B i i e r  t o  t b B t  - b i e b  w o u ld  be fo u n d  w i t h  u n .B B O c ie t e d  w o rd e  w b i i e  t b e  e t r . i g b  

e e n t e x t  i i B t o  ebow  ..e n b e n c e d .. p r o c e . e i n g  b e O B u e e  o f  t b e  p r e s e n e e  o f  u n B B b x g u o u .  

c o n t e x t u a l  a n d  s p a t i a l  i n f o r m a t i o n .

The r e s u l t s  of th e  c e r t a i n t y  J u d g em en ts  i n d i c a t e  t h a t  d i s o r d e r e d  c o n t e x t  h a s  th e  

b b b o  b in d  O f e f f e c t  BB B t r B i g b t  c o n t e x t  o n  t b e  eubiecte p e r c e p t i o n  o f  t b e  or e  d 

c o n t e x t  i i B t e .  be i n  e x p e r iB e n t  t t b e ,  w e r e  no i e B B  c e r t e i n  of t b e t r  r e e p  Bee 

bo c ro B B e d  c o n b e x t  i i o t e  when b b e ,  w e re  . w i t c b e d  b b e n  when  b b e ,  w e re  c o r r e c t .

b b bo e x p e r iB e n t  t t b e ,  w e r e  n o  B o r e  c e r t e i n  o f  t b e t r  r e e p o n e e B  
However, in  c o n t r a s t  t o  e x p e r im e n t

t o  d i s o r d e r e d  c o n t e x t  th a n  t o  c r o s s e d  c o n t e x t  l i s t s .

i f m i f i c a n t  d i f f e r e n c e s  b e t w e e n  th e  r a t e  o f  s w i t c h i n g  
A lt h o u g h  t h e r e  w e re  n o  s i g n i f i c a n t  d i  c o r r e c t

.  th e  d e c r e a s e  i n  s w i t c h e d  r e s p o n s e s  a s  co m p a re d  t o  c o r r e c t  
i n  th e  tw o  e x p e r im e n t s  th e  de

When B rondben fs  ocoring B,BboB w.B u,ed w.B B U ff ic ic n b i,  g ro .t  
„ bpoubob .«pBriBBbbB

w as  f e l t  t h a t  some c o n t r o l  o f  t h i

1  bb.b ib  WBB worbb. O f furbber invcB b igb iion  in  i f .  own r ig b b .  .p o r fB c n b  

8  WBB bbBrefore  dCBignod. in  p B r t  bo BX.n.inB b b i .  fu rbbe r.

Ibbble evidence bbeb Bublecb. re-poBifioned fbe iteoB in diBordered 
Pber. W .B  i i f f l e

c o n t e x t  l i s t s  in  t h e  way t h a t  t h e y  a i

t h i n  e a r  e r r o r s  on d i s o r d e r e d  c o n t e x t  l i s t s  t h a n  t h e  o  
m ore w x tn x n  e a r
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Bvp«^riment 3 : Introduction

I t  i s  e ls s r  that some » » r d  gusesing occu r, from th . inc idonc. o f incorroct  

gu e ss ., fouhd « i t h i n  ctm -ission  e r r o r s .  Presum sbl, some .. .„ r re c t "  guesses  

sre  .1 .0  made « . d  included in  th . sw itched response category . I t  i s  not often  

possih le , o f c o u rse , to say whether or not a su b jsc t  consciously  guesses or 

unconsciously recon stru c ts  a  word which he has f a i le d  to  h ear. A response o f 

Big « l i t .  Dog whan B ig Black Dog has been presented has c le a r ly  involved a  

process o f consc ious guessing o f a word which w i l l  f i t  the contekt but other 

responses, such a .  B ig Brom. Dog are  le s s  c le a r  cut since th . f i r s t  consonant.

of Brown and Black are the same.

The th ird  of t h i s  s e r ie s  o f exp lanatory  sxperim ents looked a t  the extent to  

Which sw itch ing  occurred when more asbiguous m ate ria l, which scund.d l ik e  th . 

crossed context l i s t s  w »  presented . The stud ies o f .  fo r  in stance, Goldi.mond 

snd Hawlkins 0 9 5 8 )  and «<u-r.n « . d  « « - r e n  0 9 7 0 ) suggest that su b je c t , w i l l  

perceive s  word in  context even when there i s  degr.ded a c o u .t ic s l evidence o r, 

indeed no a c o u s t ic a l evidence fo r  doing so . In th is  experiment the middle items 

of the crossed  context l i s t s  were manipulated so a .  to  provide degr.ded  acou stica l 

evidence o f con text to  see how f a r  su b jec ts  would reconstruct th . o r ig in a l

context e

I
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Method = 6 .u b je c t .  were te s te d . The .t ln n .ll d if fe re d  fron, that used In 

erperlnent 1 In only one r e .p e c t .  The o ldd le  p a ir  o f w o rd . In the oroa.ed  

context l i n t ,  were a lte re d  . o  the word, did not make se n .e  a .  p h ra .e . but had 

a . l a l l a r  aound. Tor In .tanoe where T .r^  W  wa. pre.ented

in  experiment 1 , in  th is  experiment ^ r ^  P

AS fa r  as p o ss ib le  only one consonant was a lte red  but in  some cases (such as  

•From* to -F o r* ) t h is  was im possib le  to  accomplish w ithout creating  nonsense 

s y l la b le s  or very uncommon words. The stra igh t context l i s t s  and order o f  

presentation  were the same as in  experiment 1 .

' I

!ii
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8md/or vowels which had been presented  and which a ls o  made sense. For instance

where Mice Sack Cheese was presented (o r ig in a l ly  Mice Black Cheese)
Big Beat Dog Big Eat Dog

responses o f Mice Like Cheese, Mice Seek Cheese, B ig  Bad Dog and Big Fat Dog were

recorded (commissions) as w e ll a s  Mice Eat Cheese and B ig Black Dog (switched

respon ses ). In these s itu a tio n s  one cannot say that su b jects  were only guessing

the words since there were some phonetic cues present as w e ll as contextual cues

which led  to  these commission e r r o r s .  The 17.71% of words which were reported

as the o r ig in a l words (e g . Eat and B lack ) in the switched po sition  are those

which were expected and give a r a t e  of sw itch ing that i s  le s s  than h a lf that

found in experiment 1 .

O vera ll i t  would appear that su b je c ts  continue to  a c t iv e ly  and/or pass ive ly  seek  

words which w i l l  f i t  the context of the f i r s t  and th ird  words where even 

degraded evidence e x is ts  that t h i s  i s  c o rre c t . These responses occur at the 

expense of a h igher omission r a t e  but n o t, apparently, correct responses.
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Experiment k : Introduction

This experiment i s  o f a somewhat d if fe re n t  nature to the f i r s t  three in  th a t  i t  

was designed to  in vest iga te  a problem o f a m ethodological nature. I t  i s  

included here since i t  may a ls o  be regarded a s  an explor atory  experiment and  

because the same stim ulus l i s t s  were used in  order that some comparison cou ld  

be made w ith experiment 1.

Broadbent and Gregory (196'+) noted that r e c a l l  o f l i s t s  o f the Gray and 

Wedderburn type i s  much poorer than r e c a l l  o f  d ig it  l i s t s .  The omission r a t e s  

on crossed and d isordered  context l i s t s  as compared with s tra igh t  context l i s t s  

ind icate  that th is  i s  a problem assoc iated  w ith  both d iso rderin g  of context  

between and w ith in  e a r s .  This high rate  o f om issions causes various problems 

in the study o f responses to such l i s t s .  As Broadbent and Gregory (1961) pointed  

out, we cannot know what task the subject i s  performing once e rro rs  appear.

Moray and Barnett (1965) used d ig it  l i s t s  in  an attempt to overcome the problem  

of omission and commission e r r o r s .  They used only the d ig it s  one to s ix ,  

reasoning that the task  would be one of o rde rin g  the stim u li since su b je c ts  knew 

in  advance which d ig i t s  they would hear. However, they found a higher number of 

omission e rro rs  using th is  paradigm than when a la rg e r  set of d ig it s  had been 

used. I t  seemed that su b jects  were u n w illin g  to respond at a l l  i f  they were  

not ce rta in  o f the order even though they c e r ta in ly  knew what the stim ulus was.

Broadbent*s method o f scoring  avoids the problems o f omission and commission 

e rro rs  by scoring  on ly  those l i s t s  from which a l l  s ix  words have been c o r re c t ly  

rec a lle d  but th is  means that a la rge  amount o f  p o ten tia lly  u se fu l data i s  

discarded . For in s tan ce ,in  experiment 1,709i of the data are immediately d is ­

carded. The problem then i s  that o f p resen ting  such l i s t s  in such a way as  to  

minimise omissions and commissions. The method chosen here i s  analogous to  the
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probe techniques commonly used in v isu a l memory experim ents. (e g . Sperlin g  

i 9 6 0 ) .  Yates ( 1 9 7 2 ) used such a method in  an aud itory  experiment. He 

presented d ich o tic  l i s t s  o f items and at the end o f every l i s t  presented a 

v is u a l d isp lay  which ind icated  the ear and po sition  from which a p a rt ic u la r  

word was to  be r e c a lle d . Probing in th is  way i s  not, o f course, l ik e ly  to  

reduce omission and commission e rro rs  but a re v e rsa l of th is  procedure, where 

a word i s  given and i t s  position  asked fo r ,  might do so . Murdock (196?) has 

shown that in an aud ito ry  task recogn ition  i s  b e tte r  when the probe item i s  a lso  

presented a u d it o r i ly  rath er than v is u a l ly .  Mewhort (1973) used th is  technique 

in a  d ichotic  l is t e n in g  experiment and i t  i s  used s im ila r i ly  here.

Th is procedure does not answer B roadbent's argument since omissions and 

commissions are  no doubt occurring but not being recorded. However the technique 

may a llow  the "response" end of processing to be tapped, under the assumption 

that the task req u ire s  the position s o f the words to be drawn from a memory store,
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Experiment ^

Method

17  su b jec ts  were t e s te d . The stim ulus l i s t s  were id e n t ic a l to those used in  

Experiment 1, c o n s is t in g  o f s tra igh t  and crossed context l i s t s .  They were 

presented in  the same order as in  Experiment 1. At the end o f each l i s t  there  

was a pause o f one second and then two o f the s ix  words were repeated b in a u ra lly .  

One o f the two words was always a second po sit ion  word and the other e ith e r  

a f i r s t  or th ird  p o s it ion  word i e .  sub jects would hear .

Right Ear 
L e ft  Ear

Black Cheese (1 sec pause) Black
Eat Dog (1 sec pause) Black

F ir s t  and th ird  words were required  equ ally  o ften  and h a lf  o f these were 

requ ired  from the same ear as the second po s it ion  word and h a lf  from the other

ear*

fo llo w in g  o .ch  l in t  them  was .  f iv e  .econd In te r v a l  during which eub jects  made 

th e ir  reeponaea. In stru ction e  to sub jects were th a t  they should w rite  down the 

repeated words in the poeitions in  which they had heard them. The response 

sheets were id e n t ic a l to  those used in  the f i r s t  three experim ents. The su b jects  

were a lso  asked to  ind ica te  i f  they were c e rta in  o r  uncertain  that th e ir  

po s it ion in g  o f these words was co rrec t.

A l
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Results

In sp ite  o f the fact that the words to be positioned  were provided,om ission  

and commission e rro rs  d id  occur. In th is  context an omission e rro r  was 

recorded where one o f the presented words did not appear on the response sheet.

On some occasions only one o f the required  words was responded to and on others  

a word which had been presented but which had not been repeated at the end o f the 

l i s t  was recorded. There were no obviously guessed or m iscellaneous commission 

e rro rs  but misheard commissions did occur. Inspection  o f the data showed l i t t l e  

d iffe ren ce  between f i r s t  and th ird  position  words so these data are combined 

in Table l8 which shows the percentage o f response types to crossed context

l i s t s .

Responses P osition 2 Position 1 & 3

Omitted 17. (3 6 .2 ) 10 .5 4 (21.1 )

Correct 20.3'+ (24.7'+) 7 3 .7 7 ( 7 6 . 3 )

Switched 53.19 ( 5 8 . 0 2 ) 1 2 .2 5 ( 1 . 4 3 )

Within Ear Error 3.'+3 (0 .2 6 ) 1 .9 6 (1 .0 4 )

Error Within and 
Between 5.6'+ ( 0 . 78 ) 1 .4 7 ( 0 . 1 3 )

Commissions '+.9 (4 .1 7 ) 2 .4 5 (4 .9 5 )

On .11 p o s it io n , th . number o f om ission, w .s .p p ro .im s t .ly  h s l f  o f those found 

in Experiment 1 « . d  on .11 position s there w .s .  .« »1 1  deore .se  in  correct  

response ,. On po sition  i  words the percent.ge o f  switched response, w .s 15* 

over the r . t e  in  Experiment 1 but there w .. . I s o  in c re .se  o f 10* on p o s it io n . 

1 snd 5. Other po sition  e rro rs  were o lso  h igh er, p s r t ic u lw ly  on p o s it lo  

words, once .g . in  the switched response w .s the most common response to  second
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D i s c u s s i o n

This method o f e l i c i t in g  word p o s it io n s  does not elim inate om ission and 

commission e r ro rs , as was hoped. Although the method was d i f fe r e n t  i t  may be 

that the same kind of process operated here as was suggested by Moray and 

Barnett (1965 ). Although the su b je c ts  are made aware o f the words which they 

are being asked to  r e c a l l ,  i f  they cannot remember the po s it ion  they may be 

u n w illin g  to w rite  the word at a l l  or may omit words about which they are  

undecided when the next l i s t  s t a r t s .  I t  i s  po ssib le  that th is  tendency might 

be overcome using a v isu a l rather than auditory probe but the p o ss ib le  

advantages o f th is  might be o f fs e t  by the e f fe c t  o f using a d i f fe r e n t  sense to

present the probe word.

At f i r s t  s ig h t , i t  appears that there  was a much higher percentage of switched  

responses in th is  experiment in comparison with experiment 1. However t h is  i s  

true both of second po sition  words and of f i r s t  and th ird  p o s it io n s . A more 

t ru ly  comparable figu re  fo r  the ra te  o f switched responses i s  probably that 

shown in the to ta l of column (b )  in  Table 19 which g ives the percentage o f  l i s t s  

in  which a switched response occurred . The equivalent to ta l from experiment 1 

shown in Table 10 i s  only s l ig h t ly  higher than the 53.199^ found in  the

present experiment.

E x .n , i „ . t l o n  o f  t h e  d i f f e r e n t  p a t t e r n  o f  s c o r e s  i n  t h i .  e x p e r i n ^ n t  i n  c o . p . r i e o n  

w it h  th e  f i r s t  e x p e r im e n t  i n d i c a t e s  t h a t  t h e  d r o p  in  o m is s io n s  a n d  c o r r e c t  

r e s p o n s e s  r e s u l t s  i n  a n  i n c r e a s e  o f  a l l  o t h e r  e r r o r s ,  h u t p r e d o m in a n t ly  s w it c h e d  

r e s p o n s e s .  C l e a r l y  i f  t h e s e  r e s p o n s e s  w e re  made t h r o u g h  a  p r o c . s s  o f  ran dom  

s u e s s i n g  o n .  w o u ld  e x p e c t  an  i n c r e a s e  i n  a l l  c a t e g o r i e s  o f  r e s p o n s e s ,  i n c l u d i n g  

c o r r e c t  r e s p o n s e s .  A s  a l r e a d y  n o t e d  th e  i n c r e a s e  i n  s w i t c h e d  r e s p o n s e s  - a s  a l s o  

t r u e  o f  w o rd s  on p o s i t i o n s  1 a n d  3  an d  s o  t h e  d a t a  w a re  f u r t h e r  e x a m in e d  t o  

a s c e r t a i n  w h e th e r  o r  n o t  t h e r e  w a s  a  r e l a t i o n s h i p  b e tw e e n  t h e  r e s p o n s e s  made
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to the two requ ired  words. Looking at the 12.259^ o f switched responses to  

po sit ion s  one or three i t  was found that over h a lf  o f these {G.37%) were made 

when p o s it ion  2 words were reported  in the co rrect p o s it io n , k.k^% occurred  

when there  were om issions or other e rro rs  and '\.k7% when the second word was 

i t s e l f  sw itched . One can th e re fo re  hypothesise that the f i r s t  and th ird  words 

were po sition ed  with regard  to the dec ision  which had been made about the 

position  o f the second word and th is  i s  given some credence by the fin d in g  that  

505É o f the f i r s t  and th ird  words which were switched when the second po sit ion  

were co rrec t were th ird  words requ ired  from the side  opposite that of the 

second word, e g . when " E e f  end ■•Cheese" were req u ired  iron, ^ g ^ ^ ^

f in a l l y ,  the r e s u lt s  o f the ce rta in ty  an a ly s is  a ls o  ra is e  some in te re s t in g  

question s. S t r ic t ly  speak ing, the ce rta in ty  judgements in the two experiments 

cannot be p roperly  compared since the scores reported  in  experiment 1 r e fe r  to  

l i s t s  in  which a sw itched response occurred and in experiment to two 

in d iv id u a l words. However the data in Table 19 stron g ly  ind ica te  that su b jec ts  

in experiment k were more ce rta in  o f th e ir  responses than those in  experiment 

1 and in  p a r t ic u la r  were more c e rta in  o f th e ir  switched responses. I t  may be 

that the lower rate  o f om issions con tribu tes to  th is  d iffe ren ce  since there was 

some evidence in  experiment 1 th a t, contrary to  in s tru c t io n s , su b jects  were 

in fluenced  by om issions. In view o f the fact  that a l l  responses produced more 

ce rta in  than uncertain  judgements i t  i s  l ik e ly  that the d if fe re n t  requirements 

of the task , merely in  terms o f the number o f words required  were respon sib le  

fo r d if fe re n c e s  found between the two experim ents.





91.

Il

in d ica te  unconscious or conscious processes, or most l ik e ly  a combination 

of both . Although s in g le  channel th eo ries  in p a r t ic u la r  have often been 

presented as i f  in form ation  flow s through the organism from input to output 

with  no flow  back from la t e r  to e a r l ie r  s tage s , i t  has long been recognised  

that there must be mechanisms ab le  to  "check back" on inputs (e g . Becker 

(1 9 7 6 )).  Without such an a b i l i t y  there would be no d iffe ren ce  in omission 

ra te s  between the d isordered  and crossed context l i s t s  and the s tra igh t context 

l i s t s .  The recon structive  process i s  c le a r ly  hampered in d isordered and context 

l i s t s  because the in form ation  i s  le s s  unambiguous ( l e s s  c le a r ly  tagged) than in  

s t ra ig h t  context l i s t s .

Th« d i f f . r . n t  i».thod6 ot sco rin s  these exp eri.en te  y ie ld  in te ree t ln e  reeu lte .

I t  seems th .t  where e l l  necessary inform ation i s  a .a i la t .1 . th . cen tra l processor  

i s  mnch more l ik e ly  to ■•choose" the semantic Coe, than the physical one, even 

though the in s tru c t io n s  to  "w rite  down what you heard in your r igh t  ear under 

8 and what you heard in  your l e f t  ear under L " ought to h is s  the sub jects towards 

using  the ph ysica l cue and keeping th . inform ation separate . C lear ly  in s t ra ig h t  

context l i s t s  the input « . d  output transm ission l in e s  are qu ite  easy to  keep 

apart while in  crossed  context l i s t ,  they are n ot. This re su lt  can be viewed 

a lt e rn a t iv e ly  th .t  fewer om issions and other e r ro rs  occur when the semantic cue 

i s  picked. This i s  contrary  to  Broadbent and C rego ry 's  0 9 6 k ) argument th .t  i t  

i s  equ a lly  d i f f i c u l t  to  sw itch  from category to category as i t  i s  from . « ■  to  

e a r .  These r e s u l t ,  in d ica te  th .t  semantic r e c a l l  i s  more e f f ic ie n t  than ear by 

ear with crossed context l i s t s .  I t  should be remembered at th is  point that 

Broadbent and Gregory C196M were r e fe r r in g  to o rder of rather than o rder

o f r e c a l l .

. a. 1. 14 4-4-1 a 4-andencv to  be re -o rdered  in  the way th a tDisordered context l i s t s  show l i t t l  y
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crossed context l i s t s  do and are apparently  l i t t l e  more sub ject to  in tru s ion s  

from the other ear than s tra igh t  context l i s t s .  This ind icates that the 

temporal p o s it io n  tags  re ta in  g re a te r  importance or d isc r im in ab ility  than do 

the ear p o s it io n  ta g s , when messages o f th is  kind are presented . Mewhort (1973) 

a lso  found that th is  was the case when su b jects  were asked to id e n t ify  the ear and 

position  o f  d ic h o t ic a lly  presented d ig it s  and le t t e r s .  The temporal po s it ion  

inform ation was always more accurate than that o f ear of a r r iv a l .  So we cannot 

think o f the s ix  words being present in memory a l l  tagged with ear o f a r r i v a l ,  

temporal p o s it io n  and semantic in form ation , with a r e t r ie v a l mechanism choosing  

to fo llow  the semantic cue because i t  i s  most im portant. C le a r ly  the temporal 

a r r iv a l o f inform ation overrides the semantic cues in d isordered context l i s t s  t

in a way fa>r g reater than the ea r  of a r r iv a l  inform ation i s  ab le  to do with  

crossed context l i s t s .  In the s t ra ig h t  context l i s t s  the temporal inform ation  

i s  more d isc r im in ab le , ju st  as e a r  o f a r r iv a l  i s ,  because o f the context.

The lower ra te  o f om issions on s t ra ig h t  context words in the f i r s t  po sition  

and the r e s u lt s  o f experiment 3 ind icate  the p r o b a b i l is t ic  nature o f word 

reco gn it io n . From the work o f ,  fo r  instance, Reicher 0 9 6 9 ), Warren and Warren 

(1970), Wheeler (1970) and Broadbent and Broadbent (1975) i t  i s  known that 

people w i l l  perceive degraded words which are h igh ly  probable w ithin  a given  

context and/or are common words in  the English  language (word frequency e f f e c t ) .  

The high ra te  of om issions on crossed  context l i s t s  in experiment 3 confirms 

that the fu rther lo s s  of context by changing the phonemic structure o f the 

c r i t ic a l  words makes these l i s t s  more d i f f i c u l t  to perceive than even the d is ­

ordered context l i s t s .  However 239̂  of the second position  words were r e c a lle d  as 

the o r ig in a l  context word and when th is  occurred sub jects were three times more 

l ik e ly  to  r e c a l l  i t  in  the switched p o s it io n . So there seems to be two aspects  

of the e f fe c t  of p ro b a b i li ty ; id e n t if ic a t io n  o f the word i t s e l f  and id e n t i f ic a t ic
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o f the po sit ion  o f the word.

As regards experiment ^ i t  appears that the probe paradigm produced f a i r ly  

s im ila r  r e s u lts  to  that o f experiment 1 in  terms o f  the number o f l i s t s  in  

which a switched response appeared. The percentage o f switched items was 

however much h igher and over two and a h a lf  times h igher than the correct  

responses. There was in  fac t  a sm aller percentage o f correct responses than in  

experiment 1. Leaving a s id e  the reason fo r  om issions we can see that the drop  

in  om issions and in  c o rre c t  responses accounts fo r  an uneven d is t r ib u t io n  o f  

higher percentage e r r o r s :  switched responses b e in g  15% h igh er, w ith in  ear 

e rro rs  being 3% higher and e rro rs  of ear and p o s it io n  being 5% h igher than in  

experiment 1 .

In th e o re t ic a l terms, when the c r i t ic a l  words are repeated a t  the end o f a l i s t  

i t  a llow s  recogn ition  o f  a word which would otherw ise have been om itted. I f  

i t  does not a llow  recogn ition  then the word may be omitted even though the 

sub ject knows what the word i s  because o f i t s  re—presen tation  at the end o f the 

l i s t .  The decision  about where the word i s  to be placed then has to  be made, 

and, in  what can only be a r e t r ie v a l  process, the decision  appears to become 

even more b iassed  towards the semantic cue. I f  t h i s  process invo lves scanning  

a l l  the m ateria l in  a r e t r ie v a l  store  ( a )  to see which words in s to re  correspond  

to those requ ired  ( b )  to  see where the other words were placed and where the 

requ ired  words were p la ced , th is  may be equ iva len t to carry ing  out a reh ea rsa l 

or re -p ro cess in g  the m ate ria l in  s to re . This p rocessin g  enhances the semantic 

cue even fu r th e r , e ith e r  because the re-presented  word g ives  back inform ation  

which was lo s t  or because the reprocessing i t s e l f  confirms the v iew . In the 

former e ith e r  the system or the in d iv idu a l w i l l  work on the p r o b a b i l i t ie s  o f  the 

d if fe re n t  inputs which cleeu:*ly point to the semantic cue.
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The find ing  that f i r s t  and th ird  po sition  words a ls o  have a h igher ra te  of 

switched response i s  harder to  exp la in  but there i s  some evidence that the 

decision  on po s it ion in g  depends p a r t ly  on dec is ions a lready  made, about the 

position in g  o f  e a r l ie r  in p u ts . A lso in both experiments 1 and 2 the th ird  

position  words showed more switched responses than p o s it ion  1 , though s t i l l  

to a minimal exten t.

F in a lly , as f a r  as the r e s u lt s  o f the ce rta in ty  judgements are concerned, sub jects  

seem su b je c t iv e ly  le s s  c e rta in  when crossed context l i s t s  are presented than 

s tra igh t  context l i s t s  but no le s s  ce rta in  than they are on d isordered  context 

l i s t s .  However, they are no le e s  ce rta in  o f th e ir  responses when the decision  

i s  made to fo llo w  the semantic cue rather than the physica l cue on c ro ss context 

l i s t s .  These judgements may be p a rt ly  based on omissions although su b jects  were 

to ld  to make th e ir  judgements only on the p o s it io n in g  of the words. Subjects a lso  

frequently  fo rgo t to make ce rta in ty  judgements and i t  i s  probably not a u se fu l 

add ition  to th is  kind o f task . The la t e r  experiments did not there fo re  ask fo r

th is  in form ation .

In conclusion , th is  paradigm has shown i t s  u se fu ln ess  on many occasions since the 

e a r ly  s p l i t  span experiments and does so again  in  the preceding experim ents.

There a re , obv iou sly , some drawbacks to i t s  use. Where three words are presented  

to  one ear and three to  another in th is  way, i t  i s  not p o ss ib le  to examine the 

processes tak ing p lace , in  the order of m illise co n d s ,which a llow  the ordering  

and reo rdering  o f the inform ation to  be presented in  the output. I t  i s  po ssib le  

to in fe r  some processes from the eventual response given and to  that extent i s  

l i t t l e  d i f fe r e n t  from other methods which examine the e ffe c t  o f semantic content.

Examination of d if fe re n t  methods o f scoring  responses may a llow  th is  to take 

place to a g reater extent than suggested by e a r l ie r  experiments.
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Experiment b In trodu ction

Presentation  rate  has been a v a r ia b le  o f  in te re st  both in  stra igh tfo rw ard

memory span experiments and in  d ich otic  s p l i t  span ta sk s . One o f the f i r s t ,

in  d ich otic  tasks was that o f Broadbent (1 95 ^ ). Using d ig it  l i s t s  he found

the c la s s ic a l  re s u lt  that i t  becomes p ro g re ss iv e ly  e a s ie r  to report items in

the order of a r r iv a l ,  that i s ,  p a ir  by p a ir ,  as the presentation  rate  becomes

s low er. Broadbent said  o f  th is  fin d in g  "that i t  seems to  imply that when

atten tion  is  sh ifted  away from one cheuinel to another and then back to the

f i r s t  a time in te rv a l o f between 1 and 2 seconds w i l l  be req u ired ". Thus i t

was suggested that the f i l t e r  in B roadbent's model (1958) could change i t s

se ttin g  fo r  se lec tion  no fa s te r  than once per second. Moray ( 196O) challenged

th is  in te rp re ta tio n  and presented su b jec ts  with staggered  items, a lte rn a tin g

between the two ears  rath er than sim ultaneously presented eg.

Right Ear One S ix
L e ft  Eax Three Eight

These could be e a s ily  r e c a lle d  even at a rate  o f two items per second. Further­

more, he found that not on ly  did p a ir  by pa ir  r e c a l l  improve as the presentation  

rate  slowed, but that ear by ear r e c a l l  showed s im ila r  improvement. He therefore  

showed that the idea  that the f i l t e r  needed time in the order of one to two 

seconds to  switch from one channel to another was inaccurate .

I t  has become c le a r  that the e f fe c t  o f rate  o f presentation  i s  dependent on 

numerous other v a r ia b le s .  Posner (1963) reviewed s tu d ie s  of presentation  rate  

and found that most showed that a fa s t  presentation  ra te  impaired r e c a l l .  He

concluded that -

"In  genera l, decreasing the rate  o f presentation  a llow s sub jects more

time to o rgan ise , perceive and rehearse the m ateria l ................ and thus

i t  re su lts  in  increas in g  r e c a l l " .

T h i. i .  .  r e . s .n .b le  explanation  or B road ben fa  0 9 5 '. )  data, since at pre .entation j 

rates o f  between one and two second». sab jec ta  have time to rehearse item , in a
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pa ir  by p a ir  fash ion  as the l i s t  p rogresses.

However, i t  became c le a r  that a fa s t  p resen tation  ra te  does not always produce 

poor r e c a l l ,  e ith e r  in memory span or s p l i t  span experim ents. Mackworth ( I 9 6 5 ) 

found that the e f fe c t  o f presentation  rate  depended both on message length  and 

the o rgan isa tion  o f item s, in an in te ra c t iv e  way. He presented s tr in g s  o f  8,

10 or 12 le t t e r s ,  at a fa s t  r a te , one item per 50Oms, and a slow ra te , 1200ms 

per item . The fa s t  ra te  did impair r e c a l l  a s  the message length  increased and 

i f  the items were presented in  a non-rythmic manner. However, with rythmic 

presen tation  o f the items r e c a l l  was b e tte r  at the fa s t  r a te . So the stru ctu re  

of the inpu t, both in  terms o f message len g th  and grouping had d i f f e r e n t ia l  e ffe c t :

on r e c a l l .

Posner (196^+) proposed that r e c a l l  might improve with presentation  rate  xn tasks  

where the order o f report i s  fix ed  and in ta sk s  which reduce the use o f r e c a l l  

s t ra te g ie s . Grouping o f items at p resen ta tion , as in  Mackworth's study can be 

seen as the la t t e r  kind o f experimental t a s k . N e isse r (196?) has pointed out 

that fix ed  re p o rt , structured items and sh o rt  messages provide conditions under 

which the su b ject has l i t t l e  opportunity to  reform ulate items at fa s t  ra te s  and 

must re ly  on "echo ic " memory rather than short-term  memory.

Bryden ( 1 9 6 2 , 196 +̂) provided fu rther evidence about the e f fe c t  or presentation  

r a t e , l i s t  s tru c tu re , l i s t  length and rep o rt  sequences chosen by su b jec ts  when 

l e f t  free  to  r e c a l l  the l i s t s  in any order they l ik e d .  Bryden (1962) 

in vestiga ted  the e f fe c t  o f presenting th re e , four and f iv e  d ig it  p a irs  fo r  

r e c a l l .  From P osn er's  (196^+) proposals one might expect ( D  g reater accuracy  

at fa s t  r a te s  with three p a irs  than f iv e  p a i r s  ( 2 ) g re a te r  accuracy at slow  

presentation  than fa s t  presentation  (s in ce  report was not f ix e d ) (3 )  from
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Broadbent's (195^) data , that a temporal order o f report would be more accurate  

at the slow ra te  o f presentation  than the fa s t  r a te . The re s u lts  showed exactly  

th is  pattern  o f r e s u lt s .  In a d d it io n , i t  appeared that su b jec ts  reported the 

l i s t s  in  the temporal order more frequen tly  at slow ra te s  o f  presentation than 

fa s t ,  and ear by ear orders correspondingly le s s .

Bryden (196^+) a ls o  looked at presentation  rate  and d i f fe r e n t  kinds o f sem antically  

structured  l i s t s .  The l i s t s  he presented were shown in Table  3. on page k6 

Subjects were again  fre e  to  r e c a l l  the l i s t s  in any order they lik e d . At a l l  

rates  o f  p resen tation  (h a lf  a second, 1 second and 2 seconds) the switched order 

of report was employed most frequ en tly  with l i s t s  s im ila r  to  the crossed context 

l i s t s  used in  the present experim ents. I t  was a lso  employed more frequently at  

the fa s t  ra te  o f presentation  them the slower ra te s . Bryden did not report the 

an a ly s is  o f accuracy at d if fe re n t  rates o f presentation  but i t  appears that there 

were more co rrec t responses at the slow rate  of p resen tation  on l i s t s  of 

unassociated words and where assoc ia tion s  were between simultaneous p a irs  but, 

on both s tra ig h t  context and crossed context l i s t s  there i s  evidence that the 

fa st  ra te  o f p resentation  re su lted  in greater accuracy than the slow ra te . This, 

again , i s  in l in e  w ith Posner's  0 9 6 4 ) and N e is s e r 's  (196? ) observation that a 

fa st ra te  o f presentation may increase r e c a ll  when l i s t s  a re  structured in some 

way.

Yates et a l  (1970) and Yates (1972) discuss the e ffe c t  o f  structured l i s t s  and 

presentation  ra te  e f fe c t s .  They argued that presentation  rate w i l l  determxne 

r e t r ie v a l s tra tegy  when stim ulus m aterial is  unstructured but that the structure  

of the message w i l l  be more powerful than the p resentation  rate when subjects  

can impose stru ctu re  on apparently  unstructured m aterial or when there is  some 

structu re  b u i l t  in to  the messages. This conclusion was based on re su lts  which
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showed, as u su a l, that ear by eeu- r e c a l l  was more frequent at a fa s t  rate  and 

by p a ir  r e c a l l  more frequent at a slow rate * Furthermore, when the 

structure of the message was by e a rs , ear by ear r e c a l l  predom inated,while p a ir  

by pa ir  s tru c tu re  re su lted  in p a ir  by p a ir  r e c a l l .  However, stru ctu re  of 

message and p resen tation  rate  in te rac ted  in such a way that showed that stru ctu re  

of the message dominated presen tation  ra te  in  determ ining r e t r ie v a l  s t ra te gy .  

Table 20 shows Yates et a l  (1970) data.

Table 20. E f fe c ts  of p resen tation  rate  and l i s t  s tru ctu re  on r e t r ie v a l stra tegy . 
From Yates et a l  (1970 )»

L ist  Structure  

By Ears 

By Pairs

Total

R e tr ieva l by Ears

6.23 3.55

Total

R e tr ie v a l by P a irs  

Fast Slow Total

0 .0 5  1.77 1.82

2.3 5 .2 6  5-59

2.35 5.03

Bartz et a l  (1 96 7 ) had a ls o  used "crossed " l i s t s  and in vestiga ted  the e f fe c t  o f 

rate and word p o s it io n . The stim ulus m ateria l consisted  o f d ig i t s  and words and 

r e c a ll  by category  invo lved sw itch ing once or twice in  the l i s t .

ie.where R igh t Ear 
L e f t  Ear

C o il
Two

Three
Good

i s  p resented , r e c a ll in g

a l l  the d ig it s  f i r s t ,  fo llow ed  by the words req u ire s  two sw itches o f channel

req u ire s  only one sw itch . Whenwhereas Right Ear 
Le ft Ear

Two
C o il

Good
Three

subjects were l e f t  fre e  to  r e c a l l  in any order they lik e d , e a r  by ear report  

was always p r e fe r r e d . R ecall by category was employed more o ften  at the faS t  

rate o f p resen tation  when two sw itches were requ ired  than when only one was 

requ ired . There was some in d ica tion  that performance on the one crossing  t r i a l s  

d iffe re d  depending on whether the crossing  occurred at the beginn ing o f the l i s t
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eg-

eg-

Right Ear 
Left Ear

Right Ear 
Left Ear

One C o il Good
Bet Two Three

One Two Good
Bet C o il Three

or at the end

Table 21 shows the data concerned. I t  appears that su b je c ts  were more l ik e ly  

to report by type when'the c ro ss in g  was on the second and th ird  words at the 

fa st  presentation  rate  but at the slow rate when the c ro s s in g  was on the f i r s t  

word.

Fast Rate Slow Rate

F irs t  Word 10 15

Second Word 21 16

Third Word 15 9

These r e s u lts  were not sub jected  to s t a t is t ic a l  an a ly s is  and i t  cannot be sa id  

whether the data re la te s  to the number o f "c ro ss in gs ", o r  the progression  o f  

the l i s t s .  Further evidence regard ing  rate o f p resen tation  and word position  

is  provided by Penney (1976 ). In th is  experiment four d ich o tic  p a irs  of 

unrelated words were presented , fo llow ed by two probe item s. Subjects were 

asked to say which of the two items had occurred f i r s t  o r  i f  they had occurred  

sim ultaneously. Recognition o f the re la t iv e  position ing  was be tte r  at slow  

presentation  ra tes  though th is  re su lt  was not s t a t i s t i c a l l y  s ig n if ic a n t .

Recognition was s ig n if ic a n t ly  poorer when the words had been presented  

sim ultaneously them when one had preceded the other and Penney (1976) in terp reted  

th is  re s u lt  in  the same way as  Mewhort (1972) that sequ en tia l assoc ia tion s  

(temporal ta g s ) are stronger them associations between sim ultaneous items (e a r  

of a r r iv a l  t a g s ) .  Penney (1976) a lso  found a word p o s it io n  e ffe c t  in one o f the /I
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experim ents. Recognition of p o s it io n  o f item s was s ig n i f ic a n t ly  b e tte r  when 

the order o f the probe items was the reve rse  of that presented in  the l i s t ,  

than when they were in the same order and th is  might suggest stronger backward 

assoc ia tion s  between words.

As was made c le a r  in chapter 2 the in vest iga t io n  o f the e f fe c t  o f context, o f

associated  words and o f category words o ften  seem to  have been confused in  past

dichotic  experim ents. Yates et a l  (1970) compare th e ir  r e s u lt s  on a

simultaneous sw itch ing task ( i e .  she to  there some) with those o f Bartz
( went town are l e f t )

et a l  ( 1 9 6 7 ) who used three , not fo u r, d ich o tic  p a irs  of d ig it s  and le t t e r s ,  in

a successive sw itch ing experim ent.

The experiments reported in th is  section  have been concerned with v a r ia b le s  o f  

presentation  ra te , l i s t  stru ctu re  and word po sit ion  and have used r e c a l l  and 

probe techniques with stim u li a s  varied  a s  those o f  Yates et a l  (1970) and 

Bryden ( I 9 6 2 ) .  The present experiment was designed to o rin g  these d i f fe r e n t  

va ria b le s  together euid, using a probe technique, attempted to investiga te  

presentation  ra te , word po sit ion  and d i f fe r e n t  degrees o f semantic re la ted n e ss .  

Three main questions provide the focus o f the experiment: 1. How i s  the pattern  

of responses a ffe c ted  by rate  o f  p resen tation , and in p a r t ic u la r ,  how are  

switched responses, as found in the previous experim ents, a ffec ted ?  2. Are 

responses to  crossed context l i s t s  the same as responses to  other kinds o f  

sem antically  re la ted  l i s t s ?  3. Do responses, p a r t ic u la r ly  switched responses, 

d i f f e r  depending on the word position?
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Method

Twenty four subjecte were randomly assigned to  two d i f fe r e n t  groups, a slow  

presentation  group and a fa s t  presentation  group . The slow  presentation  rate  

was 1 word per 1200 m illisecon ds and the fa s t  ra te  was 1 word per kOO m illiseconds. ^

Stimulus M aterial Twenty fo u r  d i f fe r e n t  examples o f foxir d if fe re n t  l i s t  types  

were presented , each co n s is t in g  of fou r p a irs  o f  m onosyllabic item s. The l i s t  

types were designated S tra igh t  Context, Crossed Context, Crossed Category and 

Nonsense l i s t s .  Examples o f each a re  given below in Table 22.

Table 22 : Examples o f stim ulus l i s t s  used in  experiment

Stra igh t Context Crossed Context Crossed Category Nonsense

P lease Blow S it W ill Blue Rat Club Gas
Come Her In You Green Sheep Sign Chair

To A Come This Cow Red Your Smoke

Tea Kiss Chair Here White P ig Thin Here

The experiment focused on the crossed context and crossed category l i s t s .  The 

s tra igh t  context and nonsense l i s t s  were included to con tro l fo r  any po ss ib le  

expectation e f fe c t s ,  signs o f  which were present in experiment 1 , as compared 

with experiment 2 .

The ca tego rie s  of words used in the crossed category l i s t s  included co lou rs, 

anim als, t re e s , f is h , cou n tr ie s , f r u i t ,  d ig it s  and a ls o  le t t e r s  o f the alphabet. 

As can be seen from the preceding examples one pair o f words in each crossed  

context and category l i s t  was presented out o f  context. These transposed words 

appeared in each position  s i x  times so that w ith in  each rate  (between su b jec ts  

fa c to r ) the 96 l i s t s  constitu ted  a four (L is t  type) x fou r (Word p o s it io n ) 

with in  subject design . The 96 l i s t s  were presented in  random order.
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At the end of each l i s t  there was a pause o f one second and then two o f  the 

words were repeated b in a u ra lly . In  the crossed context and category l i s t s  

one of these words was always one o f the transposed words, h a lf  from the r igh t  

ear and h a l f  from the l e f t .  These words were designated C r i t ic a l  w ords. The 

second worcfe asked fo r  were balanced fo r  po s it ion  and ear o f a r r iv a l .  These 

words were designated Other words. Using the crossed context l i s t  example given  

e a r l ie r  the subject would hears in  h is  r igh t  e a r : "S it  In Come C hair , and 

fo llow ing  a  second 's  pause, "You Come". In the l e f t  ear he would hear "W ill  

You This H ere", and fo llo w in g  the second 's pause, "You Come". The probe items 

were always in the order presented in the l i s t s .

As in Experiment k su b jec ts  were asked to w rite  the words which had been repeated  

in the p o s it io n  that they had heard them. At both ra te s  o f p resen tation  they 

were g iven  fiv e  seconds to make th e ir  response before the warning "re ad y " which 

preceded the fo llo w in g  l i s t  was presented .
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and crossed category l i s t s  at each p o s it io n .

Crossed Context Crossed Category

P osition 400 1200 400 1200

1. Correct 2.67 2 .8 3 2 . 5 2 . 1 7

Switched 2.75 2.42 1 .0 8 1 . 2 5

2. Correct 1 . 5 2 .7 5 1 .9 2 2.42

Switched 2 . 1 7 1 .5 8 1 . 5 1 . 2 5

5 . Correct 2 . 3 5 3 . 1 7 1.75 1 .8 3

Switched 2 . 5 1.5 1 .5 8 1.42

4. Correct 3 . 2 5 3 .5 8 2 . 5 3.42

Switched 2 .0 8 1 . 2 5 1.42 0 .7 5

Total Correct 9 .7 6 1 2 . 3 3 8 .6 7 9.84

Switched 9-5 6.75 5 .5 8 4 .67

1. Correct Response

S ign ific an t  e f fe c t s  o f ra te  7 (1 ,2 2 ) = 4.58 p < .0 5  and o f p o s it ion  7 (3 ,6 6 ) =

7 . 1 9  p < .01  were found in d ica tin g  that there were more co rrect responses at the 

slow rate  o f p resentation  than the fa s t  r a t e .  The po sition  data ind icate  that 

there were more co rrec t responses on the f i n a l  word than the f i r s t  th ree . There 

was no s ig n if ic a n t  e f fe c t  o f l i s t  and no in te ra c t io n  e f fe c t s :  ANOVA summary 

tab le  i s  given  in Appendix 2 .1 .

2. Switched Responses

The same main e f fe c t  o f rate  7 (1 ,2 2 ) = 6 . I 6 p < .0 5  was found and a s ig n if ic a n t  

e ffe c t  of l i s t  type 7 (1 ,2 2 ) = 14.59 with no s ig n if ic a n t  in te ra c t io n s . ANOVA 

summary tab le  i s  given in Appendix 2 .2 . There were more switched responses at 

the fa st  ra te  on crossed context l i s t s .  The number o f switched responses on 

crossed category l i s t s  was a lso  oompared w ith  those on nonsense l i s t s ,  using

d
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a t - t e s t .  There were not s ig n i f ic a n t ly  more such responses on crossed category  

l i s t s ,  t = 1 . 5 1  d f = 2 3 .

3 , Position  E rrors

Position  e rro rs  were analysed in  the same way. Main e f fe c t s  o f l i s t  7 (1*22 ) = 

kk.26 p C .0 1  and o f po sition  7 (3 ,6 6 ) = 9.29 p<T.01 were found to be s ig n if ic a n t .  

No other s ig n if ic a n t  e f fe c t s  were found. The ANOVA summary tab le  i s  given in  

Appendix 2 .3  and Table 25 shows the p o s it io n  data fo r  each l i s t .

c r i t ic a l

Positions

words.

1 2 3

Crossed Context 1 . 5 2.75 2.16

Crossed Category ^.5 k.66 3 .9 1

Total 6 .0 7.^+1 6.07

Total

i+.O I 2 3 .^ 9

There are c le a r ly  fewer position  e rro rs  on the f in a l  word o f the l i s t s ,  and fewer 

on crossed context than crossed category l i s t s .

Section 2

The correct and switched responses were examined fu rth e r fo r  each l i s t  type, 

tailing in to  account the responses made both to the c r i t i c a l  word and the other 

word. In previous experiments there were ind ication s  that not only were the 

"crossed " words themselves a f fe c te d  but a ls o  that other words in the l i s t  

appeared to be a ffe c ted  by the crossed context. Responses to other words were 

therefo re  d iv ided in to  correct emd inco rrec t  and included in  four way analyses  

of variauice with main fac to rs  o f  Rate i^OOms and 12CXlms) Position  (1 ,2 ,3  ^ ) .

C r i t ic a l  word responses (co rrec t  and sw itched ) and Other word responses (correct  

and in c o r re c t ).  I t  should be noted that where p o s it io n s  are  given fo r  Other 

words, these are the po sition s to  which the/
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C r i t ic a l  word was presented since i t  was the e f fe c t  o f the C r i t ic a l  word on

responses to Other words which was o f  in te re s t  i e .  in the example ;

This 
This

This i s  the fo u rth  position  C r i t ic a l  word emd S it  i s  the fourth  position  Other 

word.

1. Crossed context l i s t s  (F igu re  6 )

A four way a n a ly s is  o f variance was c a rr ie d  out on the data shown in  Figure 6 . 

Appendix 2.k g iv e s  the f u l l  ANOVA summary t a b le .  Main e f fe c t s  o f C r i t ic a l  word, 

Other word and P o s it io n  were a l l  s ig n i f ic a n t .  S ign ific an t  in te raction s  were 

found between C r i t i c a l  word and Rate, C r i t ic a l  word and P o s it io n , and a three  

way in te raction  between C r i t ic a l  word. Other word and P o s it io n . The four way 

in teraction  was a ls o  s ig n if ic a n t  7 (3 i6 6 ) = 7«7 p < .0 1 .  Scheffe te s ts  c a rr ied  

out showed that over a ll  p o s it io n s  at the fa s t  rate  o f p resentation  switched 

responses and c o rre c t  responses occurred eq u a lly  frequ en tly  but that there were 

Lgn ificantly  few er switched responses at the slow rate  o f p resen tation . F igure  

6 shows how the d i f fe r e n t  p o s it io n s  showed d if fe re n t  e f fe c t s ,  with more switched  

responses to  C r i t i c a l  words than co rrec t responses on po sit ion  1 at the fa s t  rate  

and the number o f  switched and co rrec t  responses becoming c lo se r  through po sit ion s

2, 3 and k.

Responses to these  l i s t s  are  c le a r ly  determined by a complex in te raction  o f 

va ria b le s  in such a way that one can draw on ly very broad conclusions about what 

is  a more or l e s s  probable response given a p a r t ic u la r  input since not only the 

sp ec ific  p o s it io n  of the C r i t ic a l  word and the rate  o f presentation  a ffe c t  whether 

a correct or sw itched response i s  made, but a ls o  what kind of response i s  made 

to other inputs. Although the data i s  presented to show the e f fe c t  of the 

C r it ic a l  word on the Other word i t  i s  c le a r  that th is  i s  not a one way process
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and undoubtedly dec is io n s  made about the Other word w i l l  a f fe c t  the response 

to the C r i t ic a l  word as w e l l .

2. Crossed category  l i s t s  (F igu re  7 )

A four way a n a ly s is  o f vaxiance was s im ila r ly  c a rr ied  out on responses to  

crossed category l i s t s .  S ig n if ic a n t  main e f fe c t s  o f C r i t i c a l  and Other words 

were found and s ig n if ic a n t  in te ra c t io n s  between C r i t ic a l  word and P osition  

7 (1 ,22 ) = 3.68 p < .05 and Other word and Position  7 (1 ,2 2 ) = k.66 p < .0 1 .  

Appendix 2 .5  g iv e s  the ANOVA summary tab le  and fig u re  7 i l lu s t r a t e s  the data . 

Comparison o f F igu re  6 emd 7 confirm  that the rate  e f fe c t  found on crossed  

context l i s t s  i s  absent on crossed category  l i s t s ,  as a re  the complex three  

and four way in te ra c t io n s . Table 26 shows the s ig n if ic a n t  e f fe c t s  found fo r  

each each l i s t  type .

actors

C r it ic a l  Word

Other Word

Position

C r it ic a l  X Rate

C r it ic a l  X P o sition

Other X Position

Other X C r i t ic a l  x P osition

Other X C r i t ic a l  x  Position  x  Rate

Crossed Context Crossed Category

P < .05 p < .01

p < .0 1 p < .05

p < .0 1

P < .05

P < .05 P < .05

p < .0 1

p < .0 1

p < .0 1

Figures 8 and 9 show the C r i t ic a l  word x P osition  in te rac tion s  fo r  the two 

l i s t  types. Scheffe  te s ts  confirm  that there are s ig n i f ic a n t ly  more correct  

responses than switched responses on po s it ion  4, on both l i s t s .  No other 

comparisons reached the 5 percent le v e l  o f s ig n ific a n c e .
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I

F igu re  8; Mean number o f co rrect and switched responses

to CrosBed Context l i s t s :  C r i t ic a l  word x P osition

F igu re  9» Mean number o f co rrect and switched responses to 

Crossed Category l i s t s :  C r it ic a l  word x Position
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Discussion

The end o f the in troduction  to th is  chapter posed three questions regard ing  

the e f fe c t  o f r a te , o f word po sit ion  and o f d i f fe r e n t  kinds o f semantic 

re la tedn esB . The answers to  these questions are le s s  stra igh tfo rw ard  than the 

questions themselves might suggest since the e f fe c t s  of presen tation  rate  and 

po sit ion  have an in te ra c t iv e  e f fe c t  on responses to  C r i t ic a l  and Other words, 

at le a s t  on crossed context l i s t s .

W ithin crossed context l i s t s  correct and switched responses to C r i t ic a l  words 

occurred equ a lly  o ften  at the fa s t  rate  but there were fewer switched responses  

and more correct responses at the slow ra te  of p resen ta tion . This i s  in accord  

w ith  B ryden 's (196^) data which showed a decreasing frequency o f switched  

responses as the presen tation  ra te  slow ed. Leaving aside the in te rac tion  with  

Other word responses, i t  i s  c le a r  that switched responses were le s s  frequent 

at the slow rate  o f p resentation  across a l l  p o s it ion s  but that th is  was 

p a r t ic u la r ly  marked on po sition  I t  app>ears, then, that the recency e f fe c t ,

whereby there i s  am increased p ro b a b ility  o f r e c a l l  of most recen tly  presented  

words, a p p lie s  to the recogn ition  o f po s it ion  as requ ired  in  th is  experiment 

and that i t  may add to  the rate  e ffe c t  in  such a way that switched responses 

a re  le a s t  l ik e ly  to  occur on position  ^ a t a slow rate  o f presentation  and, even 

at a fa s t  r a te , responses to  C r i t ic a l  words on po sit ion  h are as l ik e ly  to be 

co rrect as to be sw itched.

There i s  l i t t l e  evidence that the number o f c ro ssings was an important fa c to r  in  

t h is  experim ent. On crossed context l i s t s  the second and th ird  po sition s g ive  

s im ila r  data , which d i f f e r  from f i r s t  and fourth  po sit ion  responses, but f i r s t  

and fourth  po sition s a ls o  show d if fe re n t  patterns o f  response. A more coherent 

framework fo r  the po s it ion  data i s  that o f  a decreasing tendency to  show
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switched responses, with a corresponding in c rease  in correct responses, as the 

l i s t  p ro g resse s , i e .  the c lo se r  the input i s  t o  the probe in time, the more 

l ik e ly  i t  i s  to rece ive  a correct rather than a switched response. This i s ,  

however, not n ece ssa r ily  true o f crossed category  l i s t s .  At the fa s t  rate  o f  

presentation  there are as many switched responses on po sit ion  k as on position  

1 amd on p o s it io n  1 there are more switched responses at the slow presentation  

rate than the fa s t  presentation  ra te , though these d iffe re n ce s  are not 

s ig n if ic a n t  (see  Table 2k on page 105 ) .  These re s u lts  are however in  the

same d ire c t io n  as that found by Bartz et a l  (196? ) whose l i s t s  more resembled 

crossed category  l i s t s  than crossed context l i s t s .  However, in  section  1 there  

was no l i s t  x  position  in teraction  and one cannot conclude that crossed  

category l i s t s  d i f f e r  from crossed context l i s t s  in th is  respect.

i l l

The in te rac t io n  between C r i t ic a l  responses and Other responses c le a r ly  complicates 

the s itu a t io n  fu rth e r , so that conclusions drawn about rate  and position  e f fe c t s  

on crossed context l i s t s  may be true only when the Other word i s  co rrec tly  

perceived. F igu re  10 shows how responses to a  peurticular input might depend on 

ra te , word p o s it io n  and responses to Other w ords. This schematic po rtraya l o f 

the data g iven  in Figure 6 shows what combination of correct/sw itched responses 

and co rrec t/ in co rrec t Other responses appears more probable at each rate  and 

po s it ion . The boxes show the more probable combination of C r i t ic a l  and Other 

responses w h ile  the arrows show the more p robab le  response given the in p u t, and 

given the response to the C r it ic a l  word. I t  i s  worth noting that switched
1

responses to  C r i t ic a l  words are nearly  always more l ik e ly  to be accompanied 

by a correct response to the Other word (the exception being position  k at the 

slow rate o f  p re sen ta t io n ). The diagram can a ls o  be taken in the opposite 

d irection  so that we may conclude that sw itched responses occur more frequently  

when Other words are co rrec t.
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e ither eeu* or p o s it io n . Crossed context l i s t s  provide a context cue which 

c o n flic t s  w ith the cue fo r  ear o f  a r r i v a l .  The context i t s e l f  p rov ides a cue 

to word p o s it io n  and w ith in  ea r  e rro rs  occur no more fre q u en tly  on crossed  

context l i s t s  them on s tra ig h t  context l i s t s .  Crossed category  l i s t s  a lso  

provide a semantic cue which c o n f l ic t s  with ear o f a r r iv a l ,  but there i s  no 

contextual con tinu ity  and th e re fo re  the only position  cue l i e s  in  the r e la t iv e  

position s o f the other words. These l i s t s  therefo re  show more switched  

responses than s tra ig h t  context and nonsense l i s t s  but a ls o  have more po sition  

erro rs  than s t ra ig h t  context and crossed context l i s t s .

On nonsense l i s t s  the only cue i s  of ear o f a r r iv a l  and e r r o r s  o f a l l  kinds are  

frequent.

I t  is  d i f f i c u l t  to compare these r e s u lts  with those o f p rev iou s  experiments 

which in vest iga ted  the e f fe c t  o f  presentation , or of p o s it io n  because o f the 

d if fe re n t  kinds o f l i s t  used here and the use o f a probe r a th e r  than r e c a l l  

method. However, some comparisons earn be drawn. Broadbent and Gregory (196^) 

reported that a lte rn a tio n  between chsmnels (where channels were e ith e r  ear o f 

a r r iv a l  or category words) became ea s ie r  when more time was a v a ila b le  and in a 

sense th is  i s  borne out in the present experiment. There were indeed more 

correct responses to crossed context l i s t s  at slow ra tes  o f presen tation  but 

th is was not so apparent on crossed  category l i s t s  which were nearer in  type to  

the l i s t s  used in  Broadbent and G regory 's  experiment. I t  may be that the d ig it  

and le t t e r  l i s t s  which those authors used were more l ik e ly  t o  show a ra te  e f fe c t  

than the l i s t s  used in th is  experiment which were predominantly category names. 

This suggestion  i s  explored fu rth e r  in experiment 8. Although the experiment 

was not reported  in d e t a i l ,  Broadbent and Gregory (196^) a l s o  found evidence  

that when two phrases were in te r la ce d  ( i e .  crossed context l i s t s )  ear by ear
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r e c a l l  was impaired rath er than that r e c a l l  by meaning was improved. Again  

th is  experiment would support such a conclusion since i t  i s  true that there  

were fewer co rrect responses to crossed category and crossed context l i s t s  than 

to stra igh t context l i s t s .  However such conclusions sca rce ly  do ju s t ic e  t o  the 

data found and the importance o f looking at a l l  asp>ects o f p a r t ic u la r  inputs  

and responses must be emphasised. T h eoretica l po s it ion s  which encompass the  

idea that a l l  inputs are processed to a ce rta in  le v e l  and that the su b ject uses 

a l l  kinds o f inform ation to make some kind o f  sense o f the input, again , seem 

to provide a more coherent framework fo r  these r e s u lt s .  The in te raction s  between 

words in the l i s t ,  rate  euid d if fe re n t  kinds o f semantic content are  d i f f i c u l t  

to explain  in  terms o f d if fe re n t  s tru c tu res , or s t ru c tu ra l operations such as 

"p ig eon -h o lin g " while the functiona l models, which more e x p l ic i t ly  a llow  fo r  

a bu ild  up o f evidence, from input, past experience etc can exp lain  the 

d i f f e r e n t ia l  e f fe c ts  o f context and category by, fo r  instauice, the cue evidence  

re fe rred  to  e a r l ie r ,  past experience, (MICE EAT CHEESE i s  presumably a more 

fa m ilia r  combination o f words than COW PIG DOG), grammatical ru le s  (S u b je c t ,

Verb,Object as opposed to Noun, Noun, Noun) e tc . N e is s e r 's  (196?) a n a ly s is -b y ­

synthesis or Becker's (1976) v e r i f ic a t io n  model of p rocessing have le s s  

d i f f ic u lt y  in  exp lain ing  these r e s u lt s  than s tru c tu ra l models, such as that of 

Broadbent (1971 ).

In N e is s e r 's  theory, the p re -a tten t iv e  process p icks out pa rts  o f the inputs  

and a rr iv e s  at prelim inary id e n t if ic a t io n s  which 6u*e then passed on to the 

second stage o f an a ly s is -by -sy n th es is  where d if fe re n t  kinds o f ru le s  are used  

to generate a match. Since context i s  proposed to in fluence the pre lim inary  

an a ly s is  these components may be given a h igh p r io r i t y ,  lead in g  to a h igher  

p ro b a b ility  that the context cue w i l l  be fo llow ed rath er than the sp>atial cue. 

The process o f an a ly s is—by—synthesis w i l l  use inform ation from the input.
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knowledge o f grammatical r u le s  e tc . to a c t iv e ly  reconstruct the input. At 

the slow rate  o f presentation  some reh earsa l may occur during presentattion but 

at the fa s t  presentation  ra te  bhe su b jects  are not ab le  to  do t h i s .  This  

hypothesis i s  given support by B ryden 's (1962) observation  that of h is  2k 

su b jects  were observed to mumble to themselves a t  the slow rate  o f  presentation  

( 1 d ichotic  p a ir  per 2 se c s ) w h ile  none did so a t the fa s t  r a te . ( 500m s). 

According to N e isse r ( I 9 6 7 ) s u b je c ts  must r e ly  more on echoic memory at a fa s t  

presentation  ra te  and th is  may exp la in  the word p o sit ion  e f fe c t  on crossed  

context l i s t s .  The f in a l  word in  the l i s t  i s  most l ik e ly  to  be preserved in  

echoic memory where, as the name suggests, the echo w i l l  a llow  the position  o f  

that word to be more accu ra te ly  id e n t if ie d  than one fu rth e r  back in  the l i s t .  

Decisions about the Other word may then be made r e la t iv e  to  the dec ision  made 

about the C r i t ic a l  word. As f ig u r e  10 i l lu s t r a t e s ,  i f  the fourth  po sition  word 

i s  in accu ra te ly  positioned , in  the switched p o s it io n , there i s  l i t t l e  c o n f lic t  

about the p o sit ion in g  of the Other word since the r e la t iv e  p o s it io n in g , both  

in terms o f s p a t ia l and context cues p laces i t  c o r re c t ly . I f  the C r i t ic a l  word 

i s  p laced in the correct p o s it io n , the p o s it ion in g  of the Other word remains 

ambiguous because the sp a t ia l and context cues a re  s t i l l  in  c o n f l ic t .  An active  

functiona l model, working on p r o b a b i l i t i e s  ceui account fo r  these kind o f in t e r ­

ac tion s  in a way that s t ru c tu ra l models do not r e a l ly  approach.

The d if fe r e n t  kinds o f reh e a rsa l proposed by C ra ik  amd Lockhart (1972) and by 

S h if f r in  (1976) may a ls o  p rov ide  em explamation o f  the discrepancy in the 

number of switched responses a t  fa s t  and slow ra te s  o f presen tation  as w e ll as  

the recency e f fe c t .  As fa r  as the la t t e r  i s  concerned, the recency e f fe c t  can 

be explained by the fact that the  f in a l  position  word occurs c lo ses t  in time to  

the probe item in  le s s  than two seconds. The sensory or phonemic encoding i s  

there fo re  le s s  l ik e ly  to have been superceded by deeper analyses to  the semantic
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le v e l.  The cue fo r  s p a t ia l lo cation  w i l l  there fore  be predomineuit and, i t  

can be argued, becomes part o f the equation o f the deeper an a ly s is  o f previous  

words.

I f  Type I  reh earsa l (C ra ik  and Lockhart (1 9 7 2 )) which i s  reh earsa l at one le v e l  

of processing occurs at slow presentation  ra te s  at the stim u li a r r iv e ,  and is  

a strategy  which many su b jec ts  adopt, that reh earsa l may preclude fu r th e r  

encoding (Type I I  re h e a rs a l ) to  deeper le v e ls .  When overt rehearsal cannot tedce 

place because the st im u li are a r r iv in g  too ra p id ly , fu rther encoding, t o  a 

deeper le v e l  o f a n a ly s is  may occur because sub jects have to lis t e n  in  a  more 

passive way. I t  can there fo re  be suggested that the semauitic cue ov e rr id e s  the 

sp a t ia l cue at the fa s t  presentation  rate  because the stim u li a re  encoded to a 

deeper le v e l with lo se  o f the physica l inform ation at an e a r l ie r  l e v e l -

Since encoding to deeper le v e ls  of a n a ly s is  c le a r ly  takes more time thsui 

encoding to e a r l ie r  le v e ls ,  th is  hypothesis may seem co u n te r-in tu it ive  

since there i s  more time a v a ila b le  fo r  processing at the slow rate  o f p resen tation  

than the fa s t  rate  o f presentation  but the con tro l processes that the su b jects  

u t i l i s e ,  such as overt reh ea rsa l cam override  what may be regarded as an 

automatic process o f encoding outwith the s u b je c t 's  consciousness. T h is  is  

sim ila r to the argument o f S h if f r in  and Schneider (1977) who suggested that 

lim ita tion s  in  d iv ided  a tten tion  a r is e  from the lim ited  rate  o f s e r ia l  

operations in con tro lled  p rocessing.

In summary, i t  i s  suggested that the e f fe c t  o f rate  o f presentation  on switched 

responses i s  due to  sub jects u t i l i s in g  reh earsa l at the slow rate  o f presentation.^. 

This subject con tro lled  processing cannot be ca rr ied  out at the fa s t  r a t e  of 

presentation and encoding o f the input may progress to a deeper le v e l o f  an a ly s is  

where the semantic cue overrides the cue o f s p a t ia l lo ca tio n . The p o s it io n
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e f f e c t  can be exp la ined  by recency where the f in a l  word i s  present in  echoic  

memory (to  use N e is s e r 's  term ino logy ) o r , in  Craik  smd Lock h art 's  (1971) v iew , 

su rv iv e  on phonemic (and presumably sensory ) encoding, which g ives  r is e  to  

good immediate r e c a l l .  Crossed category  l i s t s  do not show th is  semantic 

e f f e c t  to the same extent a s  crossed context l i s t s  because they cannot be 

processed  to  such a deep le v e l  o f a n a ly s is , and having le s s  w eighting in favour  

of the  semantic cue than the crossed context l i s t s .

f i n a l l y  the complex in te rac t io n  o f v a r ia b le s  in th is  experiment must be 

em phasised, where the d i f f e r in g  semantic content o f context and category  inputs, 

o ften  u t i l i s e d  as i f  they had the same e f fe c t ;  showed d i f fe r e n t  in te rac t io n s  

with ra te  and w ith word p o s it io n .

P rocess in g  time i s  c le a r ly  an important fa c to r  w ith in  th is  form ulation  and the 

fo l lo w in g  experiment was designed to  a llow  more processing time at the response  

end o f  p rocessing rath er than at in p u t.

t :
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Experiment 6 : In troduction

The main d if fe re n ce  between the previous two experiments and the more usual 

s p l i t  span experim ents was the use o f the p o s it ion  probe, so that the required  

s t im u li were re tr ie v e d  from memory. The ra te  o f switched responses in  

experiments 1 and k ind icated  that the two methods were approxim ately equivalent  

but in  th is  and the fo llo w in g  experiments the ord inary  r e c a l l  method was used 

since that has been most commonly used in  s im ila r  experiments and so that 

d i f fe r e n t  methods o f scoring  could be in v e s t ig a te d .

The f in a l  three experiments examine the r o le  o f memory in the processing o f these 

d ich otic  l i s t s  by u sing  a delayed r e c a l l  ta sk . In chapter 1 various proposals  

rega rd in g  memory were reviewed and the s t ru c tu ra l model o f ,  fo r  instance, 

Broadbent ( 1 9 5 8 ) were compared with the fu n ction a l models propounded by, fo r  

in stance, N e isse r  (1967 ), C raik  and Lockhart (1972) and S h i f f r in  (1976 ). An 

important component o f the la t t e r  two i s  the d is t in c t io n  between maintenance 

reh ea rsa l and coding reh e a rsa l.

In the prev ious chapter i t  was suggested that switched responses occurred le s s  

frequ en tly  w ith a slow er presentation  rate  because maintenance reh earsa l could  

be c a rr ie d  out as the l i s t s  progressed , w h ile  at a fa s te r  presentation  ra te ,  

coding to a deeper le v e l  o f a n a ly s is  occurred with m ateria l which could be coded 

to  the le v e l  of meaning i e .  the crossed context l i s t s .  In the fo llow in g  two 

experiments stim u li were presented at a constant ra te  but processing time was 

manipulated in  order to  look fu rth e r at the p o s s ib i l i t y  o f coding rehearsa l 

in  d iv ided  and focused atten tion  with l i s t s  capable o f be ing  processed to  

d if fe r e n t  le v e ls .o f  meaning.
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Experiment 6 

Method

Twenty sub jects  w e r« assigned  to two d if fe r e n t  con d ition s ; Immediate R eca ll 

or Delayed R eca ll. In the Immediate R eca ll condition  su b jec ts  were given twelve  

seconds to make t h e i r  responses and in the Delayed Recall condition  there was 

an in te rv a l o f e igh teen  seconds between l i s t s  and su b jects  were not allow ed to  

make th e ir  response \intil s i x  seconds had passed . A metronome with a lig h t  

which flashed  once per second was placed in  fron t o f the su b jec ts  in the Delayed 

R ecall group and they  were asked to  count s ix  f la sh e s  a f t e r  the end o f each l i s t ,  

before  responding. The experim enter observed the su b jects  to  make sure that 

th is  condition was adhered t o .

Stimulus M aterial

Twenty d if fe re n t  examples o f  f iv e  d if fe r e n t  L is t  types were presented . Each 

L is t  consisted o f three d ich o tic  word p a ir s .  The f iv e  L is t  types were as fo llo w s :  

(1 )  S tra igh t Context : a phrase presented to each ea r , (2 )  Crossed Context : 

a phrase presented to each ear but with the middle words c rossed , (3 )  Crossed 

Category : s ix  words be longing  to  the d if fe re n t  c a te go r ie s ; the middle words 

crossed , as in C rossed Context, { k )  D isordered Context : two phrases which had 

been re-arranged presented to  each ear (a s  in experiment 2 ) ,  (5 )  Nonsense :

s ix  unassociated w ords. The ca tego rie s  used in  com piling the crossed category  

l i s t s  were the same as those used in  experiment 5»

A l l  sub jects were asked to  w rite  down under the headings Right and L e ft  what they 

had heard in each e a r , in the order that they heard the item s.
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R esu lts

Section 1

In section  1 o f the r e s u lt s ,  three way euialyses of variance were c a rr ie d  out 

on the d i f fe r e n t  response types o f  om issions, correct responses, switched  

responses and po s it ion  e r r o r s .  The ANOVA design was o f R e c a ll (between su b je c t )

X L is t  X P o s it io n  (w ith in  su b ject fa c t o r s ) .  The stra igh t context l i s t s  were 

omitted from the euialysis o f sw itched responses because there  were so few  

responses o f that k ind. In d iv id u a l comparisons were c a rr ie d  out using  the 

Scheffe t e s t .  The r e s u lt s  o f these analyses in terms o f s ig n i f ic a n t  e f fe c t s  are  

shown in Tab les 28 and ANOVA summary tab le s  are given in Appendices 3*'' to  3 -^*  

Refer to these appendices fo r  s p e c i f ic  F values and p ro b a b i l i ty  le v e ls .

1. Immediate and Delayed R ecall

The main e f fe c t  o f R eca ll was s ig n if ic a n t  only on switched responses F (1 ,1 8 ) =

10 .W  p < .0 1 .  Omissions, co rrect responses and position  e r r o r s  showed no such 

main e f f e c t .  However, d i f fe r e n t  responses depended on in te ra c t io n s  w ith  both  

l i s t  type 6uid p o s it io n . F igu res 11 to 1^ show the data fo r  the d i f fe r e n t  response 

types. In d iv id u a l comparisons suggest that there were s ig n i f ic a n t ly  more 

switched responses to second p o s it io n  words on crossed context l i s t s  on the 

Delayed R eca ll condition  than the Immediate R ecall c o n d ition . No such 

s ig n if ic a n t  d iffe re n ce  occurred on crossed category l i s t s ,  though re fe ren ce  to  

Figure 13  shows that the two l i s t s  showed s im ila r  patterns o f  switched responses  

as compared w ith the other l i s t  types. There was a lso  a s ig n i f ic a n t  d iffe re n ce  

found between Immediate and Delayed r e c a l l  on disordered context l i s t s ,  with  

more e rro rs  o f position  in  the Delayed cond ition . This d if fe re n c e  was not found 

on other l i s t s .

F igu res 11 and 12 show the d i f f e r e n t ia l  e f fe c t s  o f Delayed R eca ll on om issions
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and co rre c t  responses to  d i f fe r e n t  l i s t  types, both of which showed three way 

in te ra c t io n s  between r e c a l l  cond ition , l i s t  and po sition .

2. L is t  types

D iffe ren ces  between l i s t s  on omissions almost exactly  m irrored d if fe re n c e s  on 

correct responses, as might be expected. There were, however, s ig n i f ic a n t ly  

more om issions on d isordered  context l i s t s  than on crossed context l i s t s ,  while  

correct responses did  not d i f f e r  s ig n i f ic a n t ly . This re su lt  was a lso  found in  

experiment 2. As the amount o f semantic constraint decreases, from stra igh t  

context to  nonsense l i s t s ,  om issions show an increase and co rrec t responses 

decrease . Comparisons between omissions and correct responses on a l l  l i s t s ,  

using the Scheffe te s t  are  shown in Tables 29 and 50.

Comparisons between crossed context and crossed category l i s t s  on d if fe re n t  

response types revealed  no s ig n if ic a n t  d iffe ren ce s  on omissions correct responses 

or p o s it io n  e r ro r s . D iffe ren ces  on switched responses were found on second 

po s it ion  words, depending on the Recall condition . There were s ig n if ic a n t ly  

more switched responses to  crossed  context l i s t s  than crossed category l i s t s  

in the Delayed R eca ll condition  but the two l i s t s  did not d i f f e r  in the Immediate 

R ecall con d ition . Crossed category l i s t s  and crossed context l i s t s  did not 

d i f f e r  s ig n i f ic a n t ly  on p o s it ion  e r ro rs .

5. P o s it io n  e f fe c t s

«ith o u t  reference to  the other » . r l . b l e s .  there . r e  s ig n i f ic a n t ly  »o re  correct  

reaponae. » .h e  on po s it ion  three thM  on other p o s it io n s . Switched response, 

occur on second po s it ion  words on both crossed context and crossed  category l i . t s  

»o re  frequ en tly  than on the other two p o s it io n .. Omissions a ls o  occurred  

S ig n if ic a n t ly  more o ften  on po sition  two on crossed context, category and nonsense

l i . t s .  only position  e rro rs  showed no in te raction  e f fe c ts  betw .an position  and
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the other two v a r ia b le s .

Section 2

The number o f l i s t s  from which a l l  s ix  words had been c o r re c t ly  r e c a lle d ,  

reg a rd le ss  o f  p o s it io n , were id e n t i f ie d .  These are shown in Table 51 along

w ith the e rro rs in  position which were made .

Table 31 nercentage o f l i s t s  from which a l l  6 words had been re c a lle d

L is t s R eca ll Correct Switched Other Total

S tra igh t
Context

Immediate
Delayed

2 8 .5
3 0 .2 5

0
0 .2 5

0 .2 5
0 .2 5

28.75
30.75

Crossed
Context

Immediate
Delayed

Î+ .2 5
3 .2 5

5 .7 5
12.75

0
0

10.00
16

Crossed
Category

Immediate
Delayed

8 .2 5
5 .2 5

1 . 5
2.75

0 .2 5
0 .5

10.00
8.5

Disordered
Context

Immediate
Delayed

8 .2 5
8.00

0
0

1 .2 5
2.00

9.5
10.00

Nonsense Immediate
Delayed

2
2 .2 5

0
0 .2 5

0
0.75

2
3-25

As one would expect from the omission data given (see  Figure 11) there are most

correct l i s t s on S tra igh t Context and fewest on Nonsense» Of g reater in te re s t

i s  the d iscrepancy between the Crossed Context and Crossed Category l i s t s .

The data fo r  clo rrect and sw itched responses were anaXysed using a 2 x 2 x 2

ANOVA, (R e c a ll X L is t  type X Correct or Switched response ) . The ANOVA summary

tab le  i .  sivan  in  Appendix 5 -5 and ahowa a s ig n if ic a n t  d iffa ran oe  batwaan tha 

nuabar o f  crossed context and crossed  catagory l i s t s  (T o ta l colusn in  Table J1 ) 

and s ig n if ic a n t  in te rac t io n s  between B aca ll and l i s t  F (1 .1 8 ) = 5-65 p < -°5  and 

betwaan R eca ll and Basponsa F 0 ,1 8 )  = 13.03 P < -0 1 .  These r e s u lts  r e f le c t  tha 

fa c t  that there are s i g n i f i c a n t ! ,  sore  Crossed Context than Crossed Category

)
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D iscussion

In experiment 5 i t  was foxind that there were complex in te rac tion s  between the  

va ria b le  o f  presentation  ra te  and the stru c tu ra l components o f the l i s t s .  Table  

28 showed the d if fe re n t  in te ra c t io n s  found, depending on the response type  

measured, and i t  i l lu s t r a t e s  the d i f f i c u l t y  o f making general in te rp re ta t io n s  

about the e f fe c t  o f stim ulus con ten t, when that content i s  poorly  c o n tro lle d .

I t  seems that almost any v a r ia b le  investiga ted  w i l l  have some e ffe c t  on the  

r e c a ll  o f the m ateria l.

In th is  experiment the delay ta sk  was designed so that i t  would not in t e r fe r e  

with the item s in short-term  memory and the r e s u lt s  ind icate  that the m ajor 

e ffe c t  o f that de lay  was in the re -o rg an isa tio n  o f items on crossed context  

and d iso rdered  context l i s t s ;  p a r t ic u la r ly  on the form er. This ciid not occur 

on crossed category l i s t s  to the same extent, bu t, once again , the r e s u lt s  are  

not unequ ivoca l. Crossed context l i s t s  had s ig n i f ic a n t ly  more switched responses  

than crossed  category l i s t s  on ly  in  the Delayed condition  and th is  was found  

both under item an a ly s is  and "whole l i s t "  a n a ly s is .

Using the second method o f a n a ly s is  i’t i s  perhaps c le a re r  that delayed r e c a l l  

increased accuracy (in  terms o f  items id e n t i f ie d ) in  crossed context l i s t  while  

i t  did not do so on crossed category  l i s t s .  There i s  a s l ig h t  but in s ig n if ic a n t  

increase in  r e c a l l  by category in  the delayed condition  but a drop in the to ta l ij 

number o f l i s t s  r e c a lle d . A l l  the other l i s t s  showed a s l ig h t  increase . Although 

not s t a t i s t i c a l l y  s ig n i f ic a n t , these r e s u lts  are a ls o  apparent in the item  

a n a ly s is . For instance, there i s  no s ig n if ic a n t  d iffe ren ce  between om issions  

in the two r e c a l l  conditions f o r  each l i s t .  However, the re la tio n sh ip  between 

crossed con text, and the other l i s t s  changes depending on Immediate and Delayed  

r e c a l l .  Crossed context and nonsense l i s t s  show a s l ig h t  reduction in om issions
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in Delayed r e c a l l  in comparison w ith  Immediate r e c a l l  w h ile  crossed category  

l i s t s  and d isordered  context l i s t s  show some increase . S im ila r ly , with  

co rrect responses, the re la t io n sh ip s  between crossed catego ry , d isordered  

context and nonsense l i s t s  change depending on r e c a l l  c o n d ition . A l l  three  

l i s t  types have fewer co rrect responses in the Delayed than the Immediate 

cond ition , but th is  i s  le a s t  fo r  nonsense l i s t s  (over a l l  three p o s it io n s ) most 

fo r  crossed  category l i s t s  with d isordered  context l i s t s  in an interm ediate  

p o stion . This might suggest that the assoc ia tion  between items on crossed  

category  l i s t s  i s  not on ly  le s s  h e lp fu l than on crossed context l i s t s ,  but 

a c t iv e ly  more damaging than the unassociated words in nonsense l i s t s  when r e c a l l  

i s  de layed . As discussed in Chapter 5: crossed category  l i s t s  have le s s  

stru ctu re  than crossed context l i s t s  and more, but c o n f lic t in g  s tru c tu re , than 

nonsense l i s t s .  Both from the p revious experiment and th is  one crossed category  

l i s t s  are b e tte r  re c a lle d  than nonsense l i s t s  suggesting  that category names do 

aid  immediate r e c a l l .  These c a te go r ie s  are r e la t iv e ly  le s s  h e lp fu l when they have 

to be held in  store fo r  even a few  seconds. There i s  no reason to  be lieve  that  

the in form ation  simply decays and is  lo s t ,  since in that case there would be no 

reason fo r  the crossed category l i s t s  to show a higher ra te  o f omissions on 

delayed r e c a l l  r e la t iv e  to the increase  of omissions on nonsense l i s t s .  I t  may 

th e re fo re  be that the category names in te r fe re  with each other during the Delay  

p e r io d . Unfortunately there i s  another p o ss ib le  in te rp re ta tio n  in terms o f the  

de lay  task . Since some o f the crossed  category l i s t s  contained numbers, i t  cou ld  

be that the counting o f s ix  metronome fla sh es  in te r fe re d  with the processing o f  

some o f those l i s t s .  In  experiment 8, a d if fe re n t  kind of delay  task was 

u t i l i s e d ,  together w ith d i f fe r e n t  types o f associated  item s.

Leaving aside  the p o s s ib i l i t y  mentioned above, i t  i s  c le a r  that context has a  

more powerful e ffe c t  than ca tego ry . This i s  a lso  seen in disordered context l i s t s
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where w ith in  ear e r ro rs  exceeded between ear e r r o r s .  The tendency to  re -o rd e r  

into  context i s  c le a r ly  much le s s  on disordered  context than on crossed  context, 

suggesting that temporal tags are le s s  l ik e ly  t o  be " l o s t "  than channel ta g s .

This i s  in  accord with the views o f Mewhort (1972 ) and Penney (1976) who used 

d iffe re n t  experim ental paradigms but a lso  concluded that the temporal tags were 

more s a lie n t  than the tags fo r  ear o f a r r iv a l .

The e f fe c t  o f delay  can be viewed in  terms o f continued coding o f the input. It  

seems u n lik e ly  that th is  process i s  one o f a c t iv e  reh ea rsa l with a process o f  

re -o rd e r in g  the items in order to a id  maintenance reh e a rsa l. A conscious decision  

to do so , on the part o f the subject i s  u n lik e ly  to be fo rgo tten  w ith in  the 

space o f s ix  seconds. For instance, i f  i t  was a  conscious process the su b ject  

would be say ing  to  h im self -  " I  heard Mice B lack  Cheese in  one ear and B ig Eat 

Dog in  the other, but I  w i l l  r e c a l l  them b e tte r  i f  I  rehearse Mice Eat Cheese 

and B ig B lack  Dog". Between making that d ec is io n  and writing the response, the 

subject would have to fo rge t  that s e l f - in s t r u c t io n  in order to produce the 

switched response . S h i f f r in 's  (1976) conception o f coding reh ea rsa l or N e is s e r 's  

( 19 6 7 ) a c t iv e  v e rba l memory provide a framework w ithin which other items in the 

l i s t ,c o n te x t  and genera l knowledge in  long-term  memory a re  re la te d  to each input 

as i t  i s  "dumped" in to  short-term  memory. Coding reh ea rsa l or the processes of 

active  v e rb a l memory then lead  to the storage o f  semantic featu res  which improve 

r e c a l l ,  as i s  indeed found with crossed context l i s t s ,  and to a le s s e r  extent 

with d isordered  context l i s t s  in the present experim ent.

The proposed d iffe ren ce  between maintenance reh e a rs a l and coding reh ea rsa l 

exp la in s why g iv in g  more time at input (slow  p resen tation  r a t e ) r e s u lt s  in  fewer 

switched responses while g iv in g  more time at the  response end r e s u lt s  in  an 

increased number o f switched responses. At the slow ra te  of presentation  su b jec ts
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can u t i l i s e  maintenance reh ea rsa l a s  the l i s t s  p rogress, thereby re in fo rc in g  

the ph ysica l cues. At fa s te r  r a t e s  o f p resen tation , on ly  coding reh earsa l 

occurs and as more time i s  a v a i la b le  with delayed r e c a l l ,  the h igher le v e l  

featu res o f  the words, i e .  semantic featu res are em bellished while the lower 

le v e l featixres are d iscarded . Rehearsal at slow ra te s  cou ld  there fo re  be 

regarded a s  predominantly a co n tro l process and at fa s t  ra te s  as predominantly 

an automatic process.

S h if fr in  and Schneider's (1977) conclusions regard ing  d iv ided  atten tion  cannot 

be s tra igh tfo rw ard ly  app lied  to these experiments since they are mainly concerned 

with detection  task s . Th^ conclude th e ir  d iscussion  o f a tten tion  li t e r a tu r e

by suggesting  the fo llow in g  r u le s :

1. D ivided atten tion  d e f i c i t s  a r is e  from lim ita t io n s  on con tro lled

processing.

2. D iv id ing atten tion  is  p o s s ib le  when the ta rg e ts  have been consisten tly  

mapped during t ra in in g  u n t i l  automatic detection  operates.

As regards the f i r s t  r u le ,  whether or not i t  a p p lie s  i s  re la ted  to whether or 

not a switched response i s  regarded as a d e f i c i t .  In terms o f the accurate  

r e c a l l  o f  what was presented, i t  i s ,  and the suggestion  that con tro lled  

processing i s  more operative at slow  ra te s  o f p resen tation , but not perhaps at 

fa st  r a te s  lends weight to  th is  argument. The consisten t mapping xn ru le  2 

can be seen as su b jects  carry ing  out the very h igh ly  p rac tised  task o f lis te n in g  

to contextual speech. I f  one considers  that that i s  a task in  which automatic 

processes operate, with the c h a ra c te r is t ic s  that they are  not hindered by 

capacity  lim ita t io n s  o f short-term  memory, once in it ia t e d  they are d i f fx c u lt  to 

stop , they are d i f f i c u l t  to  modify and w i l l  u su a lly  be unconscious, there i s
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Experiment 7 

Method

The experim ental design was id e n t ic a l to that o f experiment s i x  except in the 

in s tru c tio n s  to  su b je c ts . S ixteen su b jec ts  peo-ticipated, e ig h t  being randomly 

assigned to  e ith e r  the Immediate or Delayed cond ition . S ub jects  were asked 

to attend to  the items presented to  one ear and ignore the o th e r , and to  

respond by w r it in g  down what they had heard in  the attended e a r .  The delayed  

r e c a l l  task  o f counting metronome f la sh e s  was the same as that used in experiment 

s ix .

Results

As one would expect there was a low e rro r  rate  in  comparison w ith  previous  

experim ents. Only correct responses and omissions were analysed , and the whole 

l i s t  method was u t i l i s e d ,  so that the scores represent the number o f l i s t s  which 

contained an om ission. On ne ither co rrect responses nor om issions was any 

s ig n if ic a n t  e f fe c t  o f R ecall condition  found. There was a s ig n i f ic a n t  e f fe c t  o f  

L is t  type on both, F (4 ,5 6 ) =11.39 p < .0 1  fo r  correct responses and F (4 ,5 6 ) =

7 .5 6  p C .0 1  fo r  om issions. Scheffe  te s ts  showed that s t ra ig h t  context and 

nonsense l i s t s  had s ig n if ic a n t ly  more correct responses and few er omissions than 

crossed context and crossed category l i s t s ,  with disordered context l i s t s  in an 

interm ediate p o s it io n . ANOVA summary tab le s  are given in Appendices 3-6 and 

3 . 7 . Table 32 g ives the mean number o f l i s t s  o f each type.

The number o f switched responses and position  e rro rs  i s  too sm all to subject  

to an a n a ly s is  o f variance\ however, i t  would appear that there  i s  an increase  

in switched responses on po sition  two of the crossed context l i s t s .  Once agaxn, 

there i s  a s l ig h t  but c le a r ly  n o n -s ign ific an t  increase in sw itched responses to  

crossed category  l i s t s ,  as there i s  with position  e rro rs  on d isordered  context.
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the content o f  the f in a l  word. I f  "shoe" was g iven  the e a r l ie r  word was 

perceived a s  "h e e l" ,  i f  "aucle" was presented l a s t ,  then " e e l"  because "w h ee l".

I f  no f in a l  word was presented, " e e l "  was acc iira te ly  perceived .

I t  i s  a lso  c e r ta in ly  the case that i t  i s  e a s ie r  to recogn ise words i f  they  

fo llo w  one another gram m atically. M ille r  ( I 9 6 2 )  presented simple sentences in  

noise fo r  id e n t i f ic a t io n .  When the same sentences were presented backwards 

recogn ition  o f  the words was much poorer tham in  the s tra ig h t  order and th is  i s ,  

of course , what was found in  experiments 2 and 6 where disordered context l i s t s  

are le s s  w e l l  re c a lle d  tham stra ig h t  context l i s t s .  Subjects are b e tte r  ab le  

to perceive  words in  grammatical order because o f  th e ir  knowledge o f grammatical 

r u le s .

The word frequency e f fe c t ,  that words which au-e common in  the language a re  more 

e a s i ly  perceived  tham rare  words appeams to d i f f e r  from the e f fe c t  o f con text. 

The experim ents o f Broadbent (19^7 ), Broadbent and Broadbent (1975) and Morton 

( 19 6 8 , 19 7 0 )  ind icate  that the high frequency o f  ce rta in  words in  our past  

experience le ad  to a biam towards those words so  that we need le s s  inform ation  

in order to  perceive them. I t  has been shown that th is  e f fe c t  i s  not due to  

the p r o b a b i l i ty  of the le t t e r s  w ithin  the word. Broadbent and Gregory (1971) 

presented words o f the same p ro b a b ility  but constructed  o f more o r le s s  

probable le t t e r s .  Perception o f the words w ith  more probable l e t t e *  was no 

b e tte r  tham those w ith  le s s  probable le t t e r s .

I f  a new vocabu lary  o f words i s  given to su b je c ts  to  work from the e f fe c t s  o f  

p ro b a b i li ty  continue to operate . Ooldiamond and Hawkins (1958) used nonsense 

words which had been presented more or le s s  o ften  in  an experim ent. These were 

presented tac h is to sc o p ic a lly  in  a second experiment but where the "c o r re c t "  word
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was never a c tu a lly  presented auid su b jec ts  rece ived  a f la s h  o f l i g h t .  A word 

(o r  in  th is  c ase , nonsense s y l la b le )  frequency e f fe c t  was found even though no 

st in u lu s  was presented .

The e f fe c t s  o f p r is in g  are  a lso  re levan t to  th is  d iscu ss ion  o f response b ia s .

In a le x ic a l  dec is ion  task  Meyer auid Schvaneveldt (1971) presented two s tr in g s  

of l e t t e r  and su b jec ts  were requ ired  to  respond p o s it iv e ly  i f  both s tr in g s  o f 

l e t t e r s  wore words and n ega t iv e ly  i f  they were not. Responses were fa s te r  when 

the two se ts  were words which were re la te d  to each other sem antically  than i f  

they were u n re la ted .

O ve ra ll i t  has been shown that the frequency o f a word in  the language a f fe c t s  

the p ro b a b i l i ty  o f whether or not a word i s  perceived and th is  a p p lie s  to  

"new lan guages", such as nonsense s y l la b le s .

Context may r e fe r  not only to v e rb a l context but a ls o  to  s itu a t io n a l context.

For in stan ce, s i t t in g  at the dinner tab le  at the beginn ing o f a meal the

p ro b a b ility  o f hearing " s a l t "  fo llo w in g  "Pass me t h e ............. "  i s  much h igher than

the word "p o r t " .  At the end of the meal "p o rt "  may be more p robab le .

The number o f words p rev iou s ly  heard may a lso  e f fe c t  the p ro b a b ility  of 

p erce iv ing  a word and the in d iv id u a l’ s general knowledge may a ls o  be o f importance 

For most, the p ro b a b ility  o f h earing  the word "deck" fo llo w in g  "The boy stood  

on the burning . . . . . "  i s  h igher than when we hear "he f e l l  to  the . . . . . " .  Taken 

in  is o la t io n  " f lo o r "  or "ground" a re  as or more probable than "deck" in  the 

l a t t e r  case . However, i f  the context i s  lo n ge r, fo r  instance in  "the ship  

lurched as a sudden wave caught i t  cuid he f e l l  to  the . . . . . " , "deck" then 

becomes more probable than the word "ground".
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was never a c tu a lly  presented emd su b jec ts  rece ived  a f la sh  o f l i g h t .  A word 

(o r  in  th is  case, nonsense s y l la b le )  frequency e f fe c t  was found even though no 

stim ulus was presen ted .

The e f fe c t s  o f p r in in g  are a ls o  re levan t to  th is  d iscussion  o f response b ia s .

In a le x ic a l  d ec is io n  task Meyer and Schvaneveldt (1971) presented two s tr in g s  

of le t t e r  and su b je c ts  were requ ired  to  respond p o s it iv e ly  i f  both s t r in g s  o f 

le t t e r s  were words auid negative ly  i f  they were n ot. Responses were fa s te r  when 

the two se ts  were words which were re la ted  to  each other sem antically  than i f  

they were xu ire lated .

O vera ll i t  has been shown that the frequency o f a word in  the lang\iage a f fe c t s  

the p ro b a b ility  o f whether or not a word i s  perceived and th is  a p p lie s  to  

"new languages", such as nonsense s y l la b le s .

Context may re fe r  not only to  ve rba l context but a lso  to s itu a t io n a l context.

For instance, s i t t in g  at the dinner tab le  a t the beginning o f a meal the 

p ro b a b ility  o f h earin g  " s a l t "  fo llo w in g  "Pass me the . . . . . . "  i s  much higher than

the word "p o rt " . At the end of the meal "p o rt "  may be more p robab le .

The number o f words prev iously  heard may a ls o  e f fe c t  the p ro b a b ility  o f 

perceiv ing  a word amd the in d iv id u a l 's  genera l knowledge may a ls o  be o f importance 

For most, the p ro b a b i l i ty  o f hearing the word "deck" fo llo w in g  "The boy stood

on the burning . . . . . "  i s  h igher than when we hear "he f e l l  to  t h e ........." .  Taken

in  is o la t io n  " f l o o r "  or "ground" are as or more probable than "deck" in  the 

la t t e r  case . However, i f  the context i s  lo n ge r , fo r  instance in  "the ship  

lurched as a sudden wave caught i t  euid he f e l l  to  the . . . . . " , "deck" then 

becomes more p robab le  than the word "ground".
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So perception  o f any one word may depend on word frequency, v e rb a l con text, 

s itu a t io n a l con text, length  o f u tterance and semantic redundancy. These can 

be seen as a lt e r in g  response b ia s ,  in  the same way that in s tru c t io n s  to  su b jects  

may do. I f  su b jec ts  ou:e to ld  in  advamce what they are go ing  to  h ear, they may 

use d i f fe r e n t  r e c a l l  s t ra te g ie s  than i f  they are  not so inform ed (Gray and 

Wedderburn, I 96O ).

Three d i f fe r e n t  models o f response b ia s  may be d is t in gu ish ed : a c t iv e , passive  

and in te ra c t iv e . An ac tiv e  model suggests that a subject a c t iv e ly  seeks fo r  

inform ation to  confirm  h is  b ia s .  An a lte rn a t iv e  view i s  th a t  i t  i s  a passive  

process, in  which b ia s  low ers the amount o f evidence needed to  produce perception j  

o f a p a r t ic u la r  word. Treism an 's ( I 96O) f i l t e r  a ttenuation  model can be 

described  as  such, as can B roadben t's  theory (197'^).

The in te ra c t iv e  or »v e r i f ic a t io n *  model proposed by Becker (1976) i s  s im ila r  

to  that o f N e isse r  ( 19 6 7 ) in  that there are two stages in the p rocess . In  a  

f i r d  pass ive  stage , p a r t ia l  a n a ly s is  of stim u li leads to c e r ta in  p o s s ib i l i t ie s  

which can then be more a c t iv e ly  tes ted  in  the second s ta g e . In  the case o f  

context a word may be primed in  such a way that the pass ive  stage req u ire s  l i t t l e  

evidence be fo re  the ac tiv e  v e r i f ic a t io n  stage commences.

The fin d in g  that switched responses to crossed context l i s t s  was s l ig h t ly  le s s  

frequent when d isordered context l i s t s  were presented in experiment 2 can be 

considered both in terms o f the e f fe c t  o f context and o f p rim in g . In gen era l, 

experiments on priming have shown that word processing can be f a c i l i t a t e d  or 

show in te rfe ren ce  from a sso c ia ted  words. Some stud ies showing th is  were 

reviewed in  chapter 1.
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Experiment 8 

Method

Forty su b je c ts  were te s ted . They were d iv id ed  at random in to  fou r groups o f  

ten su b je c ts .

Stimulus L is t s

30 l i s t s  o f three d if fe r e n t  types were constructed ; Crossed Context l i s t s ,  as  

in prev ious experim ents. Easy C rossed  Category l i s t s  which consisted  o f three  

d ig it s  and three le t t e r s ,  w ith th e  middle items crossed and D i f f ic u lt  Crossed  

Category l i s t s .  In  the la t t e r  th ree  words from one category were crossed with  

three words from a d if fe r e n t  c a te go ry . The ca tego rie s  included anim als, p a rts  

of the body, t re e s , co lo u rs , f i s h  and names. A l l  words were m onosyllabic. 

Subjects in  a l l  fotir groups were presented w ith  these l i s t s ,  examples o f which 

are g iven  in Table 33«

30 fu rth e r  l i s t s  o f 3 types designed  as »Prim e' l i s t s  were constructed . Crossed  

Context Prime l i s t s  were S tra ig h t  Context l i s t s .  Easy Crossed Category Prime 

l i s t s  consisted  o f three d ig it s  presented to  one ear and three le t t e r s  to  the 

other, and the D i f f ic u lt  Primes s im i la r i ly  consisted  o f words from two dx ffe ren t  

c a te g o r ie s , each category presented  to one e a r .

The 60 l i s t s  o f the s ix  types were arranged in such an order that Crossed Context 

l i s t s  were always immediately preceded by e ith e r  other Crossed Context l i s t s  or 

by Crossed Context Prime l i s t s .  Easy and D i f f ic u lt  l i s t s  were arranged in  

s im ila r  order w ith th e ir  Prim es. Two of the groups o f ten su b jects  were 

presented with these l i s t s  in a 'S t ra igh t  Prim e' cond ition . (See Table 3 3 ). The 

other two groups o f su b jec ts  were presented with the same Crossed Context, Easy 

and D i f f ic u lt  l i s t s  but these were arranged with Nonsense Prim es. (See Table 33). 

These were roughly based on t h e i r  counterparts in  the S tra igh t Prime condxtion
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Experiment 8 

Method

Forty su b jec ts  were te s te d . They were divided a t random in to  four groups 

ten su b je c ts .

Stimulus L is t s

50 l i s t s  o f three d i f fe r e n t  types were constructed ; Crossed Context l i s t s ,  as  

in prev ious experim ents, Easy Crossed Category l i s t s  which consisted o f th ree  

d ig it s  and three le t t e r s ,  w ith the middle items crossed and D if f ic u lt  C rossed  

Category l i s t s .  In the la t t e r  three words from one category were crossed w ith  

three words from a d i f fe r e n t  ca tego ry . The c a tego r ie s  included anim als, p a r t s  

of the body, t re e s , c o lo u rs , f is h  and names. A l l  words were m onosyllabic. 

Subjects in a l l  four groups were presented with these l i s t s ,  examples o f which  

are g iven  in Table 3?.

30 fu rth e r  l i s t s  o f 3 types designed as 'P rim e' l i s t s  were constructed. Crossed  

Context Prime l i s t s  were S tra igh t Context l i s t s .  Easy Crossed Category Prime 

l i s t s  consisted  o f three d ig it s  presented to  one ear and three le t t e r s  to the  

other, and the D i f f ic u lt  Primes s im ila r i ly  consisted  o f words from two d i f fe r e n t  

c a te g o r ie s , each category presented to  one e a r .

The 60 l i s t s  o f the s ix  types were arranged in such an order that Crossed Context 

l i s t s  were always immediately preceded by e ith e r  other Crossed Context l i s t s  or 

by Crossed Context Prime l i s t s .  Easy and D i f f i c u lt  l i s t s  were arranged in  

s im ila r  order with th e ir  Prim es. Two of the groups o f ten sub jects were 

presented w ith these l i s t s  in a 'S t ra igh t  Prime* condition . (See Table 3 3 )-  The 

other two groups o f su b jec ts  were presented w ith  the same Crossed Context, Easy 

and D i f f ic u lt  l i s t s  but these were arranged w ith  Nonsense Primes. (See T ab le  33)< 

These were roughly based on th e ir  counterparts in  the S tra igh t Prime cond ition
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so that mauiy had id e n t ic a l words in  some p o s it io n s  and s im ila r  words not 

belonging to any category appeeu*ed in  other p o s it io n s  so that a l l  l i s t s  

consisted  o f s ix  unassociated words which bore some resemblance to the S tra igh t  

Prime l i s t s .

One group in  each Prime condition  was requ ired  to  respond immediately at the 

end o f each l i s t  and the other group a f t e r  a de lay  o f s ix  seconds, by w rit in g  

down the s ix  words in the po sition s  that they had heard them on prepared response  

sh eets . The method o f delay d if fe re d  from that used in  the previous experim ents. 

A warning tone was sounded s ix  seconds a f t e r  the end o f  each l i s t « a f t e r  which 

the su b jec ts  responded. In the s ix  second period  between the end o f the l i s t  

and the warning tone the su b jects  were asked to  jo in  up random dots which were 

prin ted  on separate  sh eets . The su b jects  were to ld  that the aim o f th is  

exe rc ise  was to  jo in  up as many dots as p o s s ib le  in  the delay p e rio d .

A l l  su b jects  were given 12 seconds to make t h e ir  responses. The design  of the 

experiment was th e re fo re  a 2 (Immediate or Delayed R e c a l l )  x 2 (S tra ig h t  or 

Nonsense Prim e) x 3 ( l i s t  type ) fac to r  design w ith  the f i r s t  two between sub ject  

and l i s t  type a w ith in  sub ject fa c to r .
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F igu re  1 5 ! Mean number o f omissionB;

F igu re  Mean number of  omisBions

L is t  X Prime In teraction

CC = Crossed Context DCC = D i f f ic u lt  Crossed Category

ECC = Easy Crossed Category



15 .̂
F igu re  '’7 : Mean number o f correct responses on 

immediate and delayed conditions

F igu re  l8 ; Mean number o f switched responses; 
* L is t  X Prime In teraction
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2 . C o rrect Responses

S ig n if ic a n t  e ffec lP  o f R eca ll F (1 ,3 6 ) = 8.12 p<^.01 and o f L is t  type 

F (2 ,7 2 ) = 53.9^ p < .0 1  were found. No other e f fe c t s  reached the required  

s ig n if ic a n c e  le v e l .  (See Appendix ^ .2 ) .  F igure 1? shows these mean sco res . 

O verall l i s t  types there were more co rrect responses on the Immediate condition  

than the Delayed con d ition . The easy l i s t s  had s ig n i f ic a n t ly  more correct  

responses than the other two l i s t  types.

3. Switched Responses

The r e s u lt s  of the ANOVA (Appendix ^ .3 )  showed s ig n if ic a n t  main e f fe c ts  o f  

Prime, L i s t  type and R eca ll F (1 ,3 6 ) = p < .0 1 .  A s ig n if ic a n t  L is t  x

Prime in te ra c t io n  was a ls o  found F (2 ,7 2 ) = 6.53 p < .0 1 .  iRiis in te rac tion  i s  

shown in  F igu re  18. Crossed context l i s t s  show a s ig n if ic a n t  e f fe c t  o f Prime 

while the other l i s t s  do not. Over the three l i s t  types, there are  s ig n i f ic a n t ly  

more sw itched responses in  the Delayed condition  thsm the Immediate con d ition .

Section 2

L is t s  from which a l l  s ix  items had been c o rre c t ly  id e n t i f ie d  were a lso  analysed . 

Figure 19  i l lu s t r a t e s  these data .

1. T ota l number o f l i s t s

The ANOVA summary tab le  i s  given in  Appendix k .k . A s ig n if ic a n t  main e f fe c t  o f  

L is t  and s ig n if ic a n t  in te rac t io n s  between L is t  and R eca ll and L is t  and Prime 

were found , F (2 ,7 2 ) = it .5 9  and10.23 re sp e c t iv e ly . There was a ls o  a s ig n if ic a n t  

three way in te rac t io n , F (2 , 72) -  ^+.38 p < .0 5 .  Scheffe te s ts  c a rr ied  out 

ind icated  that there are s ig n i f ic a n t ly  more s ix  word crossed context l i s t s  w ith  

a S tra igh t  prime than a Nonsense prim e. Easy crossed category l i s t s  are  

s ig n i f ic a n t ly  more frequent on Immediate r e c a l l  than Delayed r e c a l l .  The
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D i f f i c u l t  crossed category  l i s t s  showed no s ig n if ic a n t  e f fe c t  o f e ith e r  Prime 

or R eca ll con d ition . The three way in te rac t io n  shown in  F igure 19 in d icates  

that the S tra igh t Prime/Delayed condition  re su lte d  in  the h ighest accuracy on 

crossed  context l i s t s  but the le a s t  on easy crossed category l i s t s .

2. S ix  word l i s t s  in  co rrec t  order

The ANOVA (Appendix ^ .5 ) gave s ig n if ic a n t  main e f fe c t s  o f Prime and o f L i s t .  

S ig n if ic a n t  in te ra c t io n s  were a ls o  found between L is t  and Prime and L is t ,

Prime and R eca ll F (2 ,7 2 ) = 5-32 p < .0 1 .  Only easy crossed category l i s t s  

showed s ig n if ic a n t  d if fe re n c e s , w ith s ig n i f ic a n t ly  more l i s t s  c o rrec t ly  r e c a l le d  

when r e c a l l  was Immediate than when i t  was Delayed when the Prime was S t r a ig h t .

3, L is t s  in Switched_order^

The number o f easy and d i f f i c u l t  l i s t s  which were re c a lle d  was very sm all in  

comparison w ith  crossed context l i s t s .  The crossed context l i s t s  were th e re fo re  

analysed sep a ra te ly . ANOVA summary tab le  i s  given  in  Appendix h .6 . Both main 

e f fe c t s  o f prime and r e c a l l  were s ig n i f ic a n t ,  F (1 ,3 6 ) = 12.8? p < «0 1  and ^+.93 

( p < . 0 5 )  r e s p e c t iv e ly . There were more switched l i s t s  when r e c a l l  was de layed  

than immediate and more w ith a S tra igh t prime than a Nonsense prime. The ANOVA 

(Appendix ^ .7 )  on easy and d i f f i c u l t  l i s t s  showed no s ig n if ic a n t  d i f fe r e n c e s .

Since the r e s u lt s  ind icated  that easy crossed category l i s t s  had s ig n i f ic a n t ly  

fewer correct responses on the S tra igh t prime delayed r e c a l l  condition an 

an a ly s is  o f commission e rro rs  was ca rr ied  out on these l i s t s .  Commission e r r o r s  

were c la s s i f ie d  as in tru s ion s  from the p rev io u s ly  heard l i s t  or as non- 

in s tru s io n s . In order to  g ive  a chance estim ate of in trusion s the l i s t s  

presented w ith a nonsense prime were scored as i f  they had been presented w ith  

a s t ra ig h t  prime. The r e s u lt s  are  given in  Table 35 which shows the r e la t iv e ly
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PiecuBsion

The r e s u lt s  o f th is  experiment give rather b e tte r  evidence o f d iffe re n ce s  

between the processing  o f context and category. However, some conclusions made, 

would depend on the sco rin g  system used. A more stra igh tfo rw ard  comparison o f  

the two systems can be made in  th is  experiment. A summary o f the ANOVA r e s u lt s  

i s  given in  Table 36. I f  the two scoring  systems were equ iva len t then the 

om issions in  section  1 should give s im ila r  r e s u lt s  to the number o f l i s t s  in  

which a l l  s ix  words a re  id e n t i f ie d , rega rd le ss  o f  p o s it io n . However the om issions 

did  not show a three way in te rac tion  and did  not detect the R eca ll e f fe c t  on 

crossed context l i s t s  or the Prime e f fe c t  on crossed  category  l i s t s .  S im ila r ly  

the scorin g  o f co rrec t  items re su lted  in  main e f fe c t s  o f R eca ll and L is t  but 

did  not show the two and three way in te raction s  found when co rrec t  l i s t s  were 

scored , and there fo re  did not show the marked e f fe c t  o f the S tra igh t prime/ 

Delayed R eca ll combination on correct responses to  easy l i s t s .

On switched responses, although two ANOVAS were c a rr ie d  out on l i s t s  rather  

than the one on item s, i t  i s  much c le a re r  that there are s ig n i f ic a n t ly  more 

switched responses to  crossed context l i s t s  than crossed category  l i s t s .

There seems l i t t l e  doubt that the method o f sco r in g  in  which only l i s t s  in  

which a l l  s ix  words have been id e n t if ie d  r e s u lt s  in le s s  equ ivoca l r e s u lts  even 

though much o f the data i s  d iscarded . These main re s u lts  can be summarised a s

fo llo w s :

1. Id e n t if ic a t io n  o f the items i s  s ig n i f ic a n t ly  be tte r  on crossed  context l i s t s  

than on easy l i s t s  and both a re  s ig n i f ic a n t ly  be tte r  than on d i f f i c u l t  l i s t s .

2 . Crossed context l i s t s  are a ffe c ted  both by the R eca ll condition  and the 

Prime cond ition ; Delayed r e c a l l  and S tra igh t  prime r e s u lt in g  in  increased  

numbers o f sw itched l i s t s .
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Table 3 6 ; Comparison o f word and l i s t  scoring  methods;

S ign ific an t  ANOVA e f fe c t s  and comparisons

Word Scoring

1« Omissions 

L ist

1. T ota l Number o f L is ts

D i f f . >  Con..Easy

L is t  X R eca ll Fewer om issions on L is t  x R eca ll 

Con. & D i f f .  with Delay. More L is t  x Prime 

om issions on Easy w ith  Delay.

L is t  X  Prime More om issions on 

Con. with S tra igh t Prime.

L is t  Con. > Easy > D i f f .

Easy: Imm> Delay

Con.: S t r . > Non.

L is t  X R eca ll x Prime
Easy: Str/Imm> Str/Delay

2. Correct

L is t

R eca ll

3 .Switched

L is t

R eca ll

Prime

L is t  X Prime

2. Correct Position s

Easy > C o n . ,D i f f , 

Imm.> Delay

L ist

R eca ll

L is t  X R eca ll

Easy > C o n .,D iff  . 

Imm.> Delay 

Easy: Imm.> Delay

L is t  X R ecall x  Prime
Easy: Str/Imm > Str/Delay

C on .> Easy, D if f .  

Delay >■ Imm.

S t r . > Non.

Con.: S t r . > Non.

Switched P osition s  (2 ANOVAS) 

L is t  X Prime Con.: S t r . > Non.

L is t  X R eca ll Con.: Delay > Imm.

Crossed Context Imm. =

Easy Crossed Category Delay =

D i f f ic u lt  Crossed Category S tr . =

Non. =

Immediate R ecall 

Delayed R eca ll 

S tra igh t Prime 

Nonsense Prime
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3» Easy crossed category  l i s t s  a re  a f fe c te d  mainly by the R eca ll condition  

which has a s ig n i f ic a n t  e f fe c t  mainly on co rrect responses. Immediate 

r e c a l l  r e s u lts  in  more co rrec t responses than Delayed r e c a l l ,  p a r t ic u la r ly  

when the Prime i s  s t r a ig h t .

k. Within d if f ic u lt  crossed category l i s t s ,  no s ign ifican t e ffec ts  of Prime 

or Recall were found.

In experiment 6 i t  was found that there was increased accuracy , in  terms o f 

the number o f l i s t s  r e c a l le d  w ith  a l l  s ix  words present, on crossed context 

l i s t s  when r e c a l l  was delayed, but not on crossed category l i s t s .  This was 

confirmed in the presen t experiment and the p o s s ib i l i t y  that the s ix  second 

delay task  which invo lved  counting provided the in te rfe ren ce  on crossed  

category l i s t s  was r e fu te d .

The r e c a l l  conditions c le a r ly  a f fe c te d  co rrec t  responses to  easy crossed  

category, but sw itched responses to crossed  context l i s t s .  I t  seems then that 

the delay in r e c a l l  caused m ateria l to  be lo s t  from the d i g i t A e t t e r  l i s t s ,  

in a way that did not occur w ith the d i f f i c u l t  crossed category l i s t s ,  and 

that th is  e f fe c t  was p a r t ic u la r ly  marked when the prime l i s t s  were s tra x gh t.

The an a ly s is  o f commission e rro rs  on easy crossed category  l i s t s  confirm s that 

the lo ss  o f items i s  due at le a s t  p a r t ly  to  in tru s ion s  from the preceding l i s t .  

Since th is  i s  not apparent on immediate r e c a l l  i t  may be concluded that 

delayed r e c a l l ,  which i s  concerned more w ith  short-term  memory rather than  

with immediate memory a llow s continued p rocessing  in  which recent events  

(w ith in  the previous f i f t e e n  seconds in  th is  c ase ) continue to exert an in fluence  

on the cxirrent even ts , i f  they are  c lo s e ly  r e la te d . The fa c t  that the 

combination o f s t ra ig h t  prime and immediate r e c a l l  does not have th is  e f fe c t  on 

easy l i s t s  suggests th a t , in s t ru c tu ra l term s, echoic memory rather than sh o rt-
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term memory i s  operating o r , in  fu n c t ion a l terms, that responses are based on 

"sh a llo w " le v e ls ,  as  opposed to deeper le v e ls  o f processing. W ith a nonsense 

prime ra th e r thaui a s t ra igh t  prim e, the items in the previous l i s t  do not 

in te r fe re  e ith e r  w ith immediate or delayed r e c a l l  because they a re  not c lo s e ly  

assoc ia ted  with the current inp u t. On d i f f i c u l t  crossed category  l i s t s  those 

e f fe c t s  are not found because the words in the previous l i s t  a re  not sem antically  

assoc ia ted  with the current input and the "structtire prim ing" e f fe c t  found on 

crossed context l i s t s  a lso  has no d isc e rn ib le  e f fe c t  on these l i r t s .

The major d iffe ren ce  between crossed  context and crossed category  l i s t s  i s  that 

in one, processing can reach a h igh er semantic le v e l than in the other. Crossed  

context l i s t s  can be processed to  a contextual le v e l while c ro ssed  category l i s t s  

cannot.

I f  e a r ly  stages o f processing are  concerned more with physica l fe a tu re s  and la t e r  

stages with more e laborate  semantic coding i t  exp la in s why the two l i s t s  show 

opposite e f fe c t s  on the S tra igh t prime/Delayed r e c a l l  c o n d ition . Crossed context 

l i s t s  rece ive  continued processing which strengthens the con textual cue at the 

expense o f the physica l cue and a llo w s  the s ix  words to  be perce ived  as two u n it s .  

The s t ra ig h t  prime has led  to an expectancy or response b ia s  f o r  th is  kxnd o f  

l i s t .  With crossed category l i s t s  processing can only reach a lower le v e l ,  where 

the items are recognised as numbers and le t t e r s  and hold ing them in th is  r e la tx v e ly  

unelaborated form a llow s in te rfe ren ce  from previous l i s t s .  T h is  form ulation  

suggests an automatic process where in terference  from previous l i s t s  cannot be

e a s i ly  in h ib ite d .

Unfortunately the b a s is  o f th is  in te rfe ren ce  may be acou stic , semantic or both . 

Within d i g i t A e t t e r  l i s t s  there i s  a considerable  amount o f a cou stic  sxm xlarity
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as w e ll as semantic re la t io n sh ip s , and th is  was not c on tro lled  fo r  in  the

design o f the stim ulus l i s t s .  Q u a lita t iv e  aspects o f the performance o f su b je c ts

provided some in te re s t in g  r e s u lt s .  For instance, during scoring  i t  was noted

that two o f the easy crossed category  l i s t s  frequ en tly  produced commission e r r o r s :

L is t  28 consisted  o f  Right Ear ; Three Ten One and
L e ft  Ear : Y V O

L is t  29 con sisted  o f  Right Ear : J S ix  E
L e ft  Ear : F ive  N Ten

R eca ll o f l i s t  29 frequ en tly  included an in tru sion  o f the le t t e r  Y . I t  might 

seem that the acoustic  s im ila r ity  o f "Y " and "F iv e " was the cause o f th is  

in te r fe re n c e . However, l i s t  4? a ls o  produced consisten t commission e r r o r s .  With

Three D 
L F ive

and

commission e rro rs  on

l i s t  ^6 composed o f Right Ear : D
Lo ft Eeu- ; Three

l i s t  47 composed o f Right Ear : Z
L e ft  Ear : S ix

l i s t  k7 o f the number e igh t were not uncommon, and were more frequent than the  

le t t e r  G which would be predicted  i f  in te rfe ren ce  was a co u s tic . The number 

eigh t had not appeared in  any o f the s ix  preceding l i s t s ,  so the only exp lanation  

gleaned from the l i s t s  themselves i s  that su b jec ts  counted up the numbers in  

l i s t  ^6 and that t h is  e laborated  coding produced in te r fe ren c e . Broadbent and 

G regory 's  ( I 96I )  im p lica tion  that we know what task  the sub ject i s  perform ing  

only when he produces a l l  s ix  items from such l i s t s  would seem to  be both more 

and le s s  accurate than was supposed.

However, there w ere, o f course, many other commissions where there was no 

apparent reason fo r  the e rro rs  and the above in te rp re ta t io n s  remain only  

in tr ig u in g  p o s s i b i l i t i e s  which are b e tte r  in vestiga ted  in  a c on tro lled  way than  

through m ic ro -an a ly s is  o f the curren t data .

The use o f the word "prim e" in  th is  experiment may be somewhat confusing s in ce
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i t  has g en e ra lly  been used in  the context of w o rd -p r is in g , such a s  in the 

stu d ies  o f Jacobson (1973 ), Lo ftus 0 9 7 3 ) and Conrad (1974) where assoc ia tion s  

between words have been shown to have a f a c i l i t a t o r y  or in h ib ito ry  e f fe c t  on 

p rocess in g . In  con trast, the prim ing l i s t s  in  the current experiment were 

designed to  be ''structu re -p rim ing” where, w ith  s tra igh t  priming su b jects  would 

be led  to  expect to heau* contextual phrases in  one ear and the o th er, or 

assoc ia ted  words in  one oar or the o th e r . The proposed d if fe re n ce  between the 

easy and d i f f i c u l t  l i s t s  was the hypothesis that d ig it s  and le t t e r s  would be 

more c lo s e ly  assoc iated  than the word catego ries  used in  the d i f f i c u l t  l i s t s .

This la t te r  proposition i s ,  in a sense, borne out by the find ing that d i f f ic u lt  

l i s t s  are not as well recalled  as easy l i s t s .  However, in hindsight i t  seems 

that two d iffe ren t kinds of priming were in opeiAion.

On crossed  context l i s t s  the stru ctu re -p rim in g  does indeed lead  to a higher 

number o f switched responses. Prim ing in th is  sense i s  more l ik e  the e f fe c t s  o f  

in s tru c t io n s . In Gray and W edderburn's ( i 9 6 0 ) experiment su b je c ts  chose to  group 

by meaning more when they were t o ld  to  expect a phrase, than when they were not 

so inform ed. Shinar and Jones (1973 ) have a ls o  found e f fe c t s  o f  set-inducing  

in s tru c t io n s  in a d iv ided a tten tio n  task . R eca ll (o f  d i g i t s )  was found to be 

b e tte r  when sub jects expected to  r e c a l l  from a p a r t ic u la r  sou rce . Hudson and 

Austin ( 19 7 0 ) a lso  found that r e c a l l  of category names was improved, when e ith e r  

the category name or one o f the words belonging to the category was given as a

However Hede (1978) did not fin d  th a t awareness o f l i s t  s t ru c tu re , in  th is  case  

s t ra ig h t  or crossed stru ctu re , had any e f fe c t  on r e c a l l .  H is stim ulus m ateria l 

consisted  o f d ig it s  and le t t e *  and sub jects were in structed  to  report by 

category o r  ear by e a r . On c ro ssed  l i s t s ,  r e c a l l  by category was s ig n if ic a n t ly
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be tto r  than by oaur but there  was no s ig n if ic a n t  d iffe ren ce  between the sc o re s  

of those who knew the stru c tu re  o f the l i s t s  in  advance, and those who did n o t .  

This c le a r ly  d i f f e r s  from the re s u lts  o f Gray and Weddorburn ( I 96O ). However, 

in lik en in g  the e f fe c t s  o f  awareness/unawareness to  the s tra ig h t  and nonsense 

primes used in  th is  experim ent, the same lack  o f s ig n if ic a n t  e f fe c t  i s  found on 

the d i g i t A e t t e r  l i s t s ,  excep t, o f course , when r e c a l l  i s  delayed. So, i t  can 

be proposed that w ith crossed  context l i s t s  the prim ing in  th is  experiment and 

that o f Gray and Wedderbvirn ( i 960 ) was in  some way "structu re  priming but the  

prim ing on easy crossed category  l i s t s  was word-prim ing in  which the d ig i t s  and 

le t t e r s  o f the preceding l i s t  caused in te rfe ren ce  when time a llow ed . Although  

the d if fe re n c e  was not s ig n i f ic a n t ,  comparison o f  s tra igh t  and nonsense prim es  

on easy l i s t s  when r e c a l l  was immediate suggests that the s tra igh t  primes may 

have f a c i l i t a t e d  immediate r e c a l l  w h ile  having an a c t iv e ly  damaging e f fe c t  on 

delayed r e c a l l .

R eca ll o f d i f f i c u l t  crossed  category l i s t s  was poor and in te rp reta tion  must 

th e re fo re  be cautious, but the lack  o f s ig n if ic a n t  e f fe c t s  suggests that no 

prim ing was taking p lace a t  a l l .  The preceding l i s t s  were s t ru c tu ra lly  id e n t ic a l  

but sem antica lly  d i f f e r e n t ,  and there were th e re fo re  neither fa c i l i t a t o r y  nor 

in h ib ito ry  e f fe c t s .

F in a lly ,  the su b je c ts ' perceptions o f the task and o f th e ir  own performance are  

o f some in t e re s t .  At the end o f the experiment su b jects  were asked i f  they  had 

lis te n e d  to  one ear and t r ie d  to  *pick up* the words in the other or had 

lis te n e d  to  both ears  e q u a lly . No s ig n if ic a n t  d iffe re n ce s  were found between  

the d i f fe r e n t  conditions and o v e ra ll  there were nineteen sub jects who rep o rted  

l i s t e n in g  to  one ear and fourteen  who sa id  they had had t r ie d  to lis t e n  t o  both. 

The other seven su b jec ts  sa id  they had used both s t ra te g ie s . Table 37 shows
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the mean number of correct and switched responses to crossed context l i s t s  

made by those subjects who reported listen in g  to either one ear or both ears . 

There i s  some indication that lis ten in g  strategy adopted affected  the number of 

switched reponses with a higher proportion from those who reported using the 

two ear strategy . It  may a lso  be the case that the two ear strategy is  more 

e ffec tiv e  than the one ea r  as shown in the to ta l column. Sim ilar scores are  

found using  l i s t  rather than item responses.

Listening: strategy Correct Switched Total

1 ear N=19 5-79 6.8k 12.63

2 ear N=1i+ 5 .5 10.5 16.00

Total N=^0 5.^5 8.15 1 3 .5 8

Subjects were a lso  asked i f  they had noticed "anything peculiar or out of place 

about any of the l i s t s " .  Only twelve of the forty  subjects gave rep lies  

ind icating  that they had noticed that phrases or categories were crossed on ear 

to ear. One such comment was ty p ic a l. "Some of the l i s t s  which made up phrases 

seemed to  be mixed with one h a lf o f the phrase coming from one ear and the other 

half coming in the other ear, but I  can 't be sure".

Subjects were a lso  asked for any other comments and some subjects mentioned that 

i t  was d i f f ic u lt  to remember which ear the words had been heard in . Another 

subject in  the straigh t prime/delayed re c a l l  condition noticed that "when there 

were numbers and le t te rs  to be remembered i t  was more d i f f ic u lt  to jo in  the dots 

and when I  concentrated on jo in ing  the dots i t  was d i f f ic u lt  to remember the

numbers" .
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This comment su ggests , that at le a s t  fo r  th is  s u b je c t , the delay task , was 

su ccess fu l in  preventing maintenance reh earsa l bu t since she c le a r ly  t r ie d  

both s t ra t e g ie s  i t ,  and the other r e s u lts  a lso  in d ic a te  how d i f f i c u l t  i t  i s  

to  exert ex te rn a l c on tro l over the s tra te g ie s  o r con tro l p rocesses, that 

in d iv id u a l su b jec ts  w i l l  use in  any given task . This po in t i s  returned to  in  

the gen era l d iscussion  in  chapter 8 .

i ' l l
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These experiments have addressed themselves to  variou s aspects o f in form ation  

processing w ith in  a s p e c i f ic  experim ental paradigm, which was w idely  used in  the 

1950s, 60s and e a r ly  1970s. I t  has la r g e ly  f a l le n  from favour since that txme 

and has c e rta in ly  made le s s  con tribu tion  to  recent developments in the past 

decade.

Attention tasks n o w a d a y s  are more l i kely to take the form of the e x p e r i m e n t s  of 

for instance, S c h n e i d e r  and S h i f f r i n  (1977) and, as mentioned in chapter 6, their 

postulates regarding d i v i d e d  and focused a t t e n t i o n  do not e asily a p p l y  to a ny or 

all experiments in t h a t  field, but a re mainly concerned w i t h  para d i g m s  in which 

variations of the c o n s i s t e n t  m a p p i n g  and varied mapping variables apply. N e v e r ­

theless, it is hard t o  see how au d i t o r y  a t t e n t i o n  can be divided in a n y  w ay other 

than by some v a riation on the dichotic lis t e n i n g  task.

There are two main d i f f i c u l t i e s  in  d iscu ssing  the re s u lts  o f the current  

experim ents. The f i r s t  r e la te s  to  the problem outlined  above. These experiments 

were designed in  the mid-1970s when concepts such as automatic and co n tro lled  

processing or conscious and unconscious processing  were in  th e ir  in fan cy . I t  i s  

now hard to be lieve  th a t  in the space o f ten years  there has been such a ra d ic a l  

change in experim ental method and current th ink ing . As the review o f the 

l i t e r a tu r e  r e f le c t s  the  major controversay in  the 1960s was whether se le c t io n  was 

a stim ulus or response phenomenon. Such arguments have been la r g e ly  superseded 

although i t  i s  true t o  say that the e a r ly  work o f Broadbent, Treisman, Moray 

and the Deutsche con tributed  g re a t ly  to the evo lu tion  o f almost every aspect of 

current th inking, in  the re la ted  f i e ld s  o f a tten tion  and memory. These two areas  

are a lso  more c lo s e ly  linked , and r ig h t ly  so , than was apparent, a t  le a s t  in  

experim ental design twenty years ago and i t  has become in c re a s in g ly  c le a r  that

the two cannot be e a s i ly  separated .



170.

The second d i f f i c u l t y  l i e s  in  the fa c t  that the experiments c a r r ie d  out did  

not n ece ssa r ily  fo llo w  on in  a lo g ic a l  fash ion , one from the o th e r , »iscu ss io n  

would be sim pler had hypotheses generated by one experiment been used to  design  

the next and so on. The f i r s t  fo u r  experiments were c a rr ied  out to  confirm  

that the phenomenon o f switched responses to crossed context l i s t s  was a r e c a l l  

phenomenon rath er than a report phenomenon, and the la s t  four experim ents e ith e r  

fo llow ed  up hypotheses suggested by the f i r s t  four or examined the  e f fe c t  of 

v a r ia b le s ,  such as rate  and de lay , which had been shown to e f fe c t  d iv ided and 

focused a tten tion  in  the p ast . The major v a r ia b le s  o f in te re s t  have been shown 

to  in te rac t  in a sometimes complex way. This i s  p a r t ic u la r ly  w e l l  i l lu s t r a t e d  

in  experiment 5 , where the input v a r ia b le  ( r a t e )  in teracted  w ith  the s tru c tu ra l 

components of l i s t  type and word p o s it io n .

Crossed context l i s t s  provided the focus fo r  a l l  the experiments c a rr ied  out 

and the r e s u lt s  fo r  these kind o f l i s t s  can be summarised in term s o f the 

p ro b a b ility  o f d if fe r e n t  v a r ia b le s  re s u lt in g  in e ith e r correct responses, 

switched responses or om issions. Table 58 g ives these data fo r  experiments 1, 

2 , 6 and 8 which used immediate or delayed r e c a l l  and (in  r e t ro sp e c t ) d if fe re n t  

prime l i s t s ,  in  the sense used in  experiment 8.

1. Immediate R eca ll
Exp 1 S tra igh t Prime
Exp 8 S tra igh t Prime
Exp 8 Nonsense Prime
Exp 6 Mixed Prime
Exp 2 D isordered Context Prime

2 . Delayed R eca ll
Exp 8 S tra igh t Prime
Exp 8 Nonsense Prime
Exp 6 Mixed Primes

Omissions Correct Switched

.25 .38

.27 ,k2

.38

.39 .2 2

.3 .3

.1 8 .5 9

.26 .k

.29 .37
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Table 38 shows that there was r e la t iv e ly  l i t t l e  v a ria t io n  in  the percentage 

of om issions over the e igh t conditions represented . With the exception of the 

S tra igh t Prime/Delayed r e c a l l  cond ition , there was no more than 7% d iffe re n ce .

On co rrect and switched responses there was g re a te r  v a r ia t io n , I^Si (d is re g a rd in g  

the stra igh t/de lay ed  con d ition ) and ZCfji r e s p e c t iv e ly . The Cable shows how the 

balance o f p ro b a b i li ty  changed over the experiments so that w ith immediate r e c a l l ,  

a s t ra ig h t  prime resu lted  in  more switched responses and fewer correct responses. 

With a nonsense prime and mixed primes where any o f four d if fe r e n t  l i s t  stru c tu res  

preceded the crossed  context l i s t s ,  the balance sh ifte d  to co rrect responses and 

where d iso rdered  context l i s t s  were co n s is ten t ly  presented, the balance was about

eqvial.

The e f fe c t  o f delayed r e c a l l  was very  c le a r ly  to s h i ft  the balance o f p ro b a b ility  

onto the context cue away from the ph ysica l cue o f s p a t ia l lo c a t io n . With a 

s tra ig h t  prime th is  e f fe c t  i s  p a r t ic u la r ly  marked and r e s u lts  in  a s ig n i f ic a n t ly  

sm aller number o f om issions as w e ll as  increased switched responses and reduced

correct responses.

I t  would th e re fo re  appear that the combination of s t ra ig h t  prime and delayed  

r e c a l l  not on ly  leads to enhanced contextual coding but a llow s  a reconstructive  

process to  operate so that words which under conditions of immediate r e c a l l  and/or 

primes which were not s t ra ig h t  would have been omitted are accu rate ly  r e c a lle d .  

This recon structive  process was a ls o  apparent in  experiment 3 where degraded 

contextual inputs s t i l l  resu lted  in  nearly  18 % of the second position  words 

being r e c a l le d  both as the context word and in  the switched p o s it io n . The study  

o f Warren and Warren (1970) which showed a phonemic re s to ra tio n  e f fe c t  which 

was dependent on context, gave s im ila r  r e s u lt s .
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The r e s u lts  o f experiment 5 have been discussed at len gth , with regard to  

posit ion  e f f e c t s ,  ra te  e f fe c t s  and the in te raction  o f these v a r ia b le s  with  

recogn ition  o f two words from the l i s t s .  The main re s u lts  can be summarised as 

fo l lo w s :

1. At a fa s t  p resen tation  rate  ( i e .  1 d ichotic  p a ir  per kOO ms) there i s  an  

almost equal tendency towards co rrect and switched responses (s p a t ia l  and  

semantic c u e ).

2 . At a slow presen tation  rate  ( i e .  1 d ichotic  p a ir  per 1200 ms) correct  

responses predominate.

3. The e f fe c t s  o f p resen tation  rate  in te rac t  with po sit ion  v a r ia b le s , so that  

at e ith e r  ra te , items at the end o f the l i s t  are more often  reported in  the 

correct p o s it io n .

k. Rate auid po s it ion  v a r ia b le s  a lso  in te rac t  with the recogn ition  o f the two 

requ ired  words in  such a way as to  give evidence that a decision  made about 

one word in fluen ces the dec is ion  about the other word.

As regards the f i r s t  two po in ts , i t  i s  suggested that th is  i s  a m anifestatxon  

o f the d iffe re n ce  between a con tro l process of maintenance rehearsa l u t i l i s e d  

consciously  by the su b je c ts  at the slow  presentation  rate  and coding reh ea rsa l  

(S h i f f r in ,  1 9 7 6 ) or p rocessing  to a deeper le v e l o f an a ly s is  (C ra ik  and Lockhart, 

1 9 7 2 ) which proceeds r e la t iv e ly  autom atically  at the fa s t  presentation r a t e .

The r e s u lts  o f ' the p o s it io n  data suggest that the f in a l  item in  the l i s t  i s  

preserved in  immediate (sensory  or ech o ic ) memory and is  therefore more e a s i ly  

matched to  the correct p o s it ion  than are items e a r l ie r  in  the l i s t .  The u se  of 

a "re p o rt"  paradigm, in  add ition  to  the recogn ition  task , might w e ll e lu c id a te
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preserved  in  immediate memory in  the way suggested, would be w ritten  down f i r s t  

and the  dec is ion  made about the la s t  item would determine the po sit ion  response  

of the e a r l i e r  word. Although the current data suggests t h is  in te rp re ta t io n ,  

i t  cou ld  be confirmed by watching the sub jects* behaviour a s  they respond to  

the s t im u li .  As w ith  the other experiments reported  here, the combination o f  

experim ental paradigms u t i l i s in g  r e c a l l ,  recogn ition  and report stra tegy  and 

even the sm all number o f v a r ia b le s  investiga ted  here , seems to border on the 

i n f i n i t e !

To re tu rn  to  experiment 5 , i t  w i l l  be noted that there i s  a  higher number o f  

sw itched responses in  experiment 4, compared w ith  experiment 5» This may be 

because o f the s t ra ig h t  primes used in the form er, the 100 m illisecond  

discrepancy in  presen tation  r a te , o r  because o f the sh orte r l i s t s .  There i s  a lso  

a d iscrepancy between the to ta l number of l i s t s  presented to  each su b je c t . In  

experiment 4, only 24 l i s t s  o f two d if fe re n t  types were presented , w h ile in  

experiment 5, 96 l i s t s  o f fovir d i f fe r e n t  types comprised the stim ulus m ate ria l. 

The data  concerned w ith priming in  la t e r  experiments and the p o ss ib le  use o f 

d i f fe r e n t  s t ra te g ie s  over time and fa t igu e  e f fe c t s  make i t  im possible to  compare 

the two experim ents. This w e ll i l lu s t r a t e s  the d i f f i c u l t i e s  presented in  

Chapter 2 o f canrrying out system atic investiga 'tion  with con tro l o f a l l  re levan t  

v a r ia b le s !

In experiment 5 responses to crossed  words and words which were not crossed  

depended both on ra te  and position  auid i t  i s  c le a r  that responses to  the l i s t s  

w i l l  depend la r g e ly  on the independent v a r ia b le s  b u ilt  in to  the experim ent, and 

a ls o ,  what dependent v a r ia b le  i s  u sed .
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With crossed  category l i s t s  a rather d iffe re n t  p ic tu re  emerges. These were 

in ve st iga ted  in  re la t io n  to crossed context l i s t s  in experiments s ix  and eight  

with  fre e  r e c a l l  and in  experiment 5 with the recogn ition  probe. The om issions, 

correct and switched responses are shown in Table  ^0.

The s t a t i s t ic a l  analyses o f the data in the experim ents showed no s ig n if ic a n t  

e f fe c t  o f rate  or o f delayed r e c a l l  in  experimente 5 and 6 and an e f fe c t  o f  

delayed r e c a l l ,  in  experiment 8 only when there was a s t ra ig h t  prime and on 

category l i s t s  con sistin g  o f d ig it s  and le t t e r s .  The e f fe c t  o f the s tra igh t  

prime amd delayed r e c a l l  was opposite to  that found on crossed context l i s t s ,  

bu t, as d iscussed  in  chapter 7, th is  does not n e c e s sa r ily  suggest a q u a lita t iv e  

d iffe re n ce  between crossed context and crossed category  l i s t s  since the primes 

in  the former were ne ither a c o u s t ic a lly  s im ila r  nor sem antically  s im ila r  while  

they were in  the l a t t e r .  There was considerable evidence that there were 

in te rfe ren ce  e f fe c t s  on the d ig it / le t t e r  l i s t s  from the prime l i s t s .  However 

reference  to  Table in d ica tes  a consisten t, though sm all, increase in  switched  

responses to  category l i s t s  with delayed r e c a l l .  This was not the case with  

om issions, which suggests that delayed r e c a ll  d id  not ju st  g ive  more time fo r  

the su b jec ts  to make e r ro r s . S im ila r ly , Table shows that, in  experiment 8 

the d i f f i c u l t  crossed category l i s t s  showed a h igh er rate  o f sw itch ing with  

s tra ig h t  primes than with nonsense primes, both on Immediate and Delayed r e c a l l ,  

although th is  d iffe ren ce  was not s ig n if ic a n t . Again , in  experiment 5 , there were 

more switched responses at the fa s t  rate  of p resen tation  than the slow ra te , so  

i t  can be sa id  that a l l  these r e s u lts  from crossed  category l i s t s  are in  the 

same d irec t io n  as those from crossed context l i s t s  although they did not reach  

the requ ired  s ign ific an ce  le v e l .  On the other hand in  experiment 5 the crossed  

category l i s t s  did not show a s ig n if ic a n t ly  h igh er number o f switched responses  

than nonsense l i s t s  but did do so in  experiment 6.
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O vera ll, there i s  not s u f f ic ie n t  evidence to show that the processing o f  

crossed category l i s t s  i s  q u a lit a t iv e ly  d if fe re n t  from crossed context l i s t s  

although i t  i s  c e r t a in ly  the case that context provides a f a r  more powerful 

semantic cue than category  names. Comparisons between many o f the e a r ly  

experiments which used d if fe re n t  kinds o f contexttial or c a te g o r ic a l l i s t s  must 

therefore be suspect, as  suggested in Chapter 2 . On ba lance, the data presented  

ind icates that there a re  not q u a lita t iv e  d iffe ren ce s  between the processing  of 

context and category suid the qu an tita tive  d iffe ren ce s  are based on the extra  

cues a v a ila b le  in c ro ssed  context l i s t s ,  through grammatical r u le s , fa m il ia r it y  

or whatever. These d if fe re n c e s  could a ls o  stand fxirther in v e st ig a t io n  in  a 

better con tro lled  fa sh io n .

The conclusions made e a r l ie r  about crossed context l i s t s  must there fo re  stand, 

a lb e it  with a question  mark, fo r  crossed category l i s t s  w ith one fu rth e r premise: 

that recen tly  hefiO"d item s w i l l  in te r fe re  i f  they are a c o u s t ic a lly  and/or 

sem antically s im ila r  to  the ongoing input and i f  time i s  given  f,or them to do so . 

This i s  probably tru e  o f crossed context l i s t s ,  as w e ll but was not te s ted .

The interference found on d i g i t A e t t e r  l i s t s  in experiment 6 a ls o  suggests that 

where maintenance reh e a rs a l i s  d i f f i c u l t  or im possib le, the coding process  

continues to gather ev idence, where evidence i s  concerned not only w ith  general 

knowledge, grammatical ru les  e tc , but a ls o  recent events. When r e c a l l  i s  

immediate there i s  not su ff ic ie n t  time fo r  the inputs to  reach a "h igh " le v e l  

of processing, where semantic p ro p ert ie s  o f the word are recogn ised and they can 

be reported on the b a s i s  of lower le v e l  p ro p e rt ie s . When they must be held fo r  

some seconds, p rev ious s im ila r  inputs cause in te rfe ren ce . In the f in a l  experxment 

the time between each message was approxim ately twenty seconds and one might 

not expect in tru s io n s  from previous messages over that period  o f tim e. However, 

the response to the previous message occurs up to  only two seconds be fo re  the
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fo llow in g  one. The delayed r e c a l l  o f the f i r s t  message th e re fo re  may a llo w  

a more permanent, h igher le v e l  trace  to be formed which i s  th e re fo re  s t i l l  

a v a ila b le  to cause in te rfe ren ce  when the second message a r r i v e s .  On t h is  

hypothesis crossed  context l i s t s  might show even g reater in te rfe ren ce  i f  

sem antically  s im ila r  l i s t s  wore presented , as opposed to s t ru c tu ra l ly  s im ila r  

l i s t s ,  immediately preceding the ta rge t l i s t s .

The question o f how fa r  these processes a re  conscious or unconscious can a lso  

be addressed . From the questionnaire  r e s u lt s  o f experiment 8 , when on ly  twelve  

out o f fo rty  su b jec ts  noticed  the crossed po sit ion  o f context and/or category , 

i t  would seem that the switched responses were made unconsciously , as was 

o r ig in a l ly  suggested and as much o f the data im p lie s . The c e rta in ty  judgements, 

given in the f i r s t  experiments a ls o  suggest th is  since su b je c ts  were no more 

ce rta in  of th e ir  co rrect responses than th e ir  switched responses to crossed  

context l i s t s ,  although they were more ce rta in  o f th e ir  responses to s t ra ig h t  

context l i s t s .  There i s  c e rta in ly  no evidence to  suggest th a t su b jec ts  u t i l i s e d  

organ isa tion a l s t ra te g ie s  in  a conscious fash ion  in  such a way that caused 

switched responses. In gen e ra l, then, i t  seems p lau s ib le  th a t the choice to  be 

made between the context cue and cue o f s p a t ia l  lo cation  i s  one which i s  made 

la r g e ly  unconsciously and whether or not one or other cue i s  fo llow ed  w i l l  depend 

on various fa c to r s ,  some o f which have been demonstrated in these  experim ents, 

to g ive  a b ia s  towards sensory or semantic fe a tu re s .

A n ecessarily  uncontro lled  fa c to r  in  these experiments was the kind o f s t ra te g ie s  

which su b jects  chose to  adopt. As the questionnaire re s u lts  from experiment 8 

ind icated , d i f fe r e n t  su b jec ts  did adopt d if fe r e n t  lis te n in g  s t r a t e g ie s  and some 

changed from one to  another during the experim ental task . The data suggest that 

the adoption o f the s tra tegy  o f attem pting to  l is t e n  to both ears  e q u a lly  i s  both
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more successful than that of lis ten in g  to one ear and trying to "pick up" the 

other, but a lso  that i t  re su lts  in a greater number of switched responses, as 

compared with correct responses.

Where report strategy is  controlled , ( i e .  where subjects are instructed to use 

pair by pair or ear by ear r e c a l l )  i t  is  easier to know what task the subject 

is  performing but such report stra teg ies  may obscure what the subject would 

"normally" perceive.

In the focused attention experiment subjects were instructed to ignore the 

stim uli arriv ing  in one ear, and in general they showed great proficiency in  

doing so. However i t  was clesu* from the higher nximber of omissions and fewer 

correct responses on crossed context and category l i s t s ,  compared with straigh t  

context and nonsense l i s t s ,  that the "unattended." input did cause interference  

where the spatia l and semantic cues con flic ted . The resu lts  of that experiment 

are, however, no more revealing about the re a lity  of a f i l t e r  at ;the input end 

of px*ocessxng as opposed to the response end*

The resu lts  of the questionnaire in experiment 8 may suggest that f i l t e r in g ,  as 

proposed by Broadbent (1958, 1971) i s  a control process, sim ilar to that of 

rehearsal or the adoption of d iffe ren t listen in g  stra teg ies , as opposed to one 

which occurs n atu ra lly , because the central processor cannot carry out p a ra lle l  

processing. But these resu lts  s t i l l  cannot discriminate between a f i l t e r  which 

operates by attenuating the xuiwanted items at input and the functional view 

whereby the instructions to the subjects give a much higher bias towards the 

selection of items from one ear rather than another. The d i f f ic u lt y  of 

distinguishing between the two theoretical stances is  w ell il lu s t ra te d  by the 

different descriptions given to sim ilar processes by Broadbent (1982) and by 

S h iffrin  and Schneider (1977 ).
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Broadbent (1982) used the analogy o f  a search ligh t which has the option o f  

a lt e r in g  i t s  focus -  "When i t  i s  u n c lea r  where the beam should go, i t  i s  kept 

wide. (d iv id ed  a tte n t io n ) When something seems to  be happening, or a cue 

ind icates one lo ca tio n  rather than another, the beam sharpens and moves to  the 

point o f maximum im potance". (fo cu sed  a tten tio n ) This neat analogy provides  

an explanation  o f f i l t e r in g  from an e a r ly  se lec tion  th e o r is t .  In  d iscu ssing  

the d is t in c t io n s  between automatic and con tro lled  p rocessing  S h i f f r in  and 

Schneider (1977) suggest that "c o n t ro lle d  search can u su a lly  be d irected  to  

lo ca tion s  that the su b jec ts  d e s ire s  to  attend to but that automatic atten tion  

responses can overwhelm the c o n tro lle d  processing system and can cause atten tion  

to be a llo c a ted  to  po sit ion s  that should be ign o red ". These e s s e n t ia lly  e a r ly  

and la te  se le c t io n  views both p rov ide  an explanation  fo r  the data on focused  

a tten tion , and are couched in such d i f fe r e n t  terms that i t  i s  d i f f i c u l t  to  

d ist in gu ish  between them. The d if fe r e n c e  between the two p o s it io n s  xs not 

fundamentally d if fe re n t  from that d iscussed  by Treisman and Geffen (1967 ). See 

f igu re  5 in chapter 1, page 8 • To a ce rta in  extent whether one takes an ea r ly

or la te  s e le c t io n , automatic and c o n tro lle d , conscious and unconscious stance  

w i l l  depend la r g e ly  on personal p re ference  and the kind o f experim ental paradigms

u t i l i s e d .

The main r e s u lt s  o f the current experim ents suggest that models o f dxvxdod and 

focused a tten tion  should incorporate  components which can dea l w ith  the e f fe c t s  

o f fa s t  r a te , delayed r e c a l l  and stru ctu red  priming in  in c reas in g  the p ro b a b ility  

o f producing switched responses. Such a model must a ls o  have a reconstructive  

or v e r i f ic a t io n  component to e x p la in  the in te ra c t iv e  elements between c r i t i c a l  

and other words in  experiment 5 and to  explain  the e f fe c t s  o f delayed r e c a l l  xn 

producing more accurate responses (under ce rta in  co n d it io n s ) than immediate r e c a l l .  

The data a ls o  suggest that the meanings o f words are  processed in  an unconscious
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or automatic way. As S h i f f r in ,  Dumais and Schneider ( I 98I )  have pointed o u t ,  

automatic auid c o n tro lle d  processing are  th e o re t ic a l s ta te s  and, in  most ta sk s ,  

the con tribution  o f each i s  d i f f i c u l t  to  measure. In  a sense the task of 

lis te n in g  to one source o f words and understanding th e ir  meaning i s  su re ly  

automatic. The main p rop ertie s  of autom atic ity  are sa id  to be ,that i t  i s  

unavoidable, w ithout capac ity  lim ita t io n s , w ithout awareness, without in ten tion , 

with high e f f ic ie n c y  and w ith res is tan ce  to m od ification  (Laberge I 98I ) .  I t  may 

a lso  need considerab le  amounts of p rac tic e  to develop eg . H irst et a l  ( I 9 8 0 ) .  

Those authors assumed that comprehension which included the understanding o f  

new sentences could not be automatic but th e ir  su b jects  did show some under­

standing of the meaning o f d ic ta ted  words w h ile  sim ultaneously reading. In  

experiment 8 the s tra igh t  context prim ing may be likened to the constant mapping 

condition and the nonsense prime to the varied  mapping condition o f Schneider 

and S h if f r in  (1977) with autom aticity con tribu tin g  more in  the s tra igh t  prime 

condition than in  the nonsense prime con d ition .

As has probably been evident th is  a u th o r 's  personal preference l i e s  with models 

such as those o f Craik  and Lockhart (1 97 2 ), N e isse r  ( I 9 6 7 ) or Schneider and 

S h if fr in  (197 7 ).

N e is s e r 's  view o f cogn itive  processing a llow s  fo r  the su b je c ts ' expectation s, 

general knowledge e tc . to in fluence percep tion , the e f fe c t  o f ra te  can be 

explained in terms o f the ac tiv e  reo rgan isa tio n  o f stim u li at a slow rate  

(maintenance re h e a rs a l ) as opposed to  a fa s t  ra te  (coding r e h e a rs a l ).  The model 

of an a ly s is -by -sy n th es is  suggests a recon structive  process whereby the su b jec ts  

use phonemic, phonetic, syn tactic  or semantic ru le s  to  reconstruct what has been 

heard, and the ru le s  that a re  used w i l l  depend la r g e ly  on the experim ental 

requirements, or as N e isse r  (1967) puts i t  "the constructive act i s  c lo s e ly
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co n tro lled  by present or recent stim ulus in fo rm ation ". (p305 )» N e is s e r 's  

view o f a tten tion  suid memory aure not always in  accord w ith h is  exp lanation  o f 

the gen era l theory o f cogn it ive  p rocessin g . For instance, in  the form er, the 

p re -a tten t iv e  processes seem la r g e ly  confined to  crude ph ysica l a t t r ib u te s  of 

the s t im u li w h ile  in the l a t t e r ,  context and experience e tc . may p lay  a cen tra l 

ro le  in  p rocess in g . S h i f f r in  and Schneider (1977) make g rea te r  allowance fo r  

semantic p ro p ert ie s  w ithin  the automatic p rocess . Laberge ( 19 8 I )  makes th is  

even more e x p l ic i t  in su ggesting  that " a l l  fa m ilia r  items in  the s e n s it iv e  portion  

(o f  the v isu a l f i e l d )  are processed to  th e ir  rep resen tative  perceptual code and 

in some cases, to  the phono logica l name codes and meaning networks as w e l l " .

With rega rd  to the operation o f short term memory or ac tive  v e rba l memory 

S h i f f r in  and Schneider (1977) point out that automatic and co n tro lled  processing  

may occur in p a r a l le l  so that when a fa s t  response i s  req u ired , fo r  instance  

in immediate r e c a l l ,  i t  may be based on "fe a tu re s  a v a ila b le  at a c e rta in  point 

in time , even though be tte r  fe a tu re s  might be a v a ila b le  at a la t e r  point in  

tim e". I f  the words "h igher le v e l "  a re  su bstitu ted  fo r  "b e t te r "  the fa c t  that 

immediate r e c a l l  shows more o f a b ia s  towards the lower le v e l  featu re  o f s p a t ia l  

lo ca t io n  while delayed r e c a l l  shows a swing towards the h igher le v e l feat\ires of 

context i s  r e a d ily  com prehensible. Short-term  memory i s  th e re fo re  seen as a 

continuum which may hold in form ation  at d if fe r e n t  le v e ls  o f processing and 

se le c t io n  o f inform ation or f i l t e r in g  i s  a con tro l process which w i l l  operate  

according to the demeuids o f the task .

N e isse r  ( 19 6 7 ) pointed out that there was a p ra c t ic a l problem in  h is  theory in  

that " i f  what the subject w i l l  remember depends in la rg e  part on what he i s  

try in g  to accom plish, on h is  purposes, do not p red ic tion s become im possible  

and exp lan ation s ad hoc?". (page 30^ ) -  This i s  indeed a weakness of the
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th eo re tica l po s it ion  taken here since the la rg e ly  unconscious weighing up o f  

p ro b a b ilit ie s  which i s  suggested, depending la r g e ly  on in d iv id u a l knowledge, 

expectations e tc , to  say nothing o f general h ea lth , mood, m otivation and the  

l ik e ,  w i l l  a f fe c t  every s in g le  response which a su b je c t  makes w ith in  an 

experimental s itu a t io n .

In th is  connection i t  i s  in te re s t in g  to note that some stu d ie s  which have shown 

in d iv id u a l preference fo r  m ateria l have been c a r r ie d  out. Dodwell (196^) 

presented d ichotic  p a irs  o f words with d if fe re n t  frequ en cies  in  the language  

and w ith d if fe re n t  emotional content. "Good" words were more l ik e ly  to be 

perceived than "bad " words but there were in d ic a t io n s  that in d iv id u a l d if fe re n ce s  

a ffe c ted  these responses. P e rso n a lity , as measured on Eysenck 's P e rson a lity  

Inventory, was assessed  and though the re su lts  d id  not reach s ig n if ic a n c e , i t  

appeared that more in troverted  su b jects  showed a g re a te r  response preference  

fo r  good words than did the more extroverted  s u b je c ts . Under s t re s s fu l conditions  

th is  e f fe c t  was reduced.

Not only does th is  experiment suggest that in d iv id u a l d if fe re n c e s , whether o f  

person a lity  or as measured in  other ways, may be important in  how such s t im u li  

are perceived but i t  shows again  that v a r ia b le s , apparen tly  unre lated  to the 

experim ental task may in te rac t  so as to emphasise or reduce d if fe r e n t  perceptual 

e f fe c t s .

I t  i s  c le a r ly  im possib le to exp la in  why one su b je c t  in experiment 8 produced 

only three switched responses to crossed context l i s t s  while three others  

responded by context on seven occasions. These d if fe re n c e s  must be generated  

by in d iv id u a l expectation s, knowledge, practice  and use o f d if fe re n t  s t ra te g ie s  

and i t  i s  c le a r ly  very d i f f i c u l t  to  contro l a l l  re levan t  v a r ia b le s  w ith in  one 

s e r ie s  of experim ents, le t  alone across d i f fe r e n t  s e r ie s .



Before moving to the conc lu sion s, i t  i s  worth considering  some o f  the questions  

of methodology which were ra ised  in  chapter 2 . D iscrepancies in  the use o f 

some v a r ia b le s  were noted in  the stud ies  o f Broadbent (195^)» Moray (I9 6 0 ) and 

Treisman (1971 ). The e f fe c t  o f p rac tice  and the number of l i s t s  presented were 

noted and a re  l ik e ly  to  be o f importance in  current models o f inform ation  

processing. The e f fe c t  o f in d iv id u a l d iffe re n ce s  may even out when f i f t y  

d if fe re n t  l i s t s  are presented , but may not over ten l i s t s .  The concept of 

automatic processing i s  h eav ily  r e l ia n t  on extended p ractice  and i t  can be 

proposed that such processing w i l l  develop to  a g rea te r  exten t, the mo-e practice  

t r i a l s  are given and the more l i s t s  which are presented during the experimental 

task . Underwood (197^) demonstrated that one h igh ly  p ractised  su b ject could carry  

out a ta rge t id e n t i f ic a t io n  task , while shadowing, w ith much h igher e f f ic ie n c y  

them could su b jects  w ith  no experience o f the shadowing task .

Other experim ental v a r ia b le s  in  the three stud ies  a re  now c le a r ly  of more 

importance. The i n t e r - l i s t  in te rv a l was reported only by Moray (I9 60 ) while that 

of Treisman (1971) was apparently  under sub ject c o n tro l. Given the e f fe c t  o f 

delayed r e c a l l  in  the current experiments where d ig it / le t t e r  l i s t s  showed evidence 

of in te rfe ren ce  from preceding l i s t s  and where responses to crossed  context l i s t s ,  

and to  a le s s e r  exten t, d isordered  context l i s t s ,  showed enhancement o f contextual 

cues, i t  seems l ik e ly  that the amount o f time given  to  reproduce the stim u li w i l l  

have some e ffe c t  on responses g iven . This may in fluence  the k ind of contro l 

processes u t i l i s e d  as w e ll as a llow in g  a g rea te r  or le s s e r  amount of coding. 

I n t e r - l i s t  in te rv a l shou ld , at le a s t ,  be reported , and i s  probab ly  worthy o f 

fu rth e r in vestiga tio n  in  i t s  own r ig h t .  The manipulation o f some o f the v a r ia b le s  

which were c le a r ly  regarded as in c id en ta l in  many o f the e a r ly  stud ies  might prove 

f r u i t f u l  experim ental groxind.
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The scoring of l i s t s  o f  th is  type has long been recognised as problematic .  

Broadbent (195^) scored  " l i s t s  c o r re c t " ,  Moray ( I 96O) used mean e r ro r  scores  

and Treisman (19?1) used  meam per cent c o r re c t .  She a lso  analysed order and 

omission e r ro r s .  In the  current experiments some attempt was made to  compare 

the re su lts  o f d i f f e r e n t  scoring  methods. I t  i s  c le a r  that semantic d i f fe ren ces  

in the l i s t s  led  to d i f f e r e n t  patterns o f  e r ro r ,  w ith  switched responses  

predominating on c ro ssed  context l i s t s ,  and order e r r o r s  more frequent on 

category and d iso rdered  context l i s t s .  Broadbent*s method o f scor ing  does 

indeed give a c le a re r  p ictu re  o f  what task  the sub ject  i s  performing but th is  

does not inva lidate  the  use o f item a n a ly s i s .  In experiment 1 the an a ly s is  of  

omissions made i t  c l e a r  that the crossed context d id  not only a f f e c t  the words 

in the second p o s i t io n ,  but a ls o  the f i r s t  posit ion  words, showing that the 

crossing had a r e t r o a c t iv e  e f f e c t .  Ana lys is  o f order e r ro rs ,  separate from 

switched responses, gave some ind icat ion  that d isordered context a ls o  showed 

a small tendency towards reconstructed context. In genera l, Broadbent's scoring  

method a llows one to see the wood fo r  the trees  but i t  i s  probably h e lp fu l  to 

see both.

The use o f both methods a lso  shows how the reconstructive  component of processing  

may occur. Where th e re  are e rro rs  the p ro b a b i l i ty  o f  fo l low ing  context i s  lower 

than when a l l  s ix  words have been c o r re c t ly  id e n t i f i e d .  I f  one item i s  l o s t ,  

or a lte red ,  through in te r fe ren c e ,  there i s  one l e s s  component in  the equation to  

be used in the a n a ly s i s  and the response i s  correspondingly l e s s  l i k e l y  to be 

based on context. The state  o f  evidence fo r  context w i l l  be that much lower.

I t  seems un like ly  then , that we can now say that i t  i s  more or l e s s  d i f f i c u l t  

to switch attention from ear to ear than from category to category as  Broadbent 

and Gregory ( 196^ )  suggested . Responses to d ichotic  l i s t s  o f  th is  kind w i l l
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c le a r ly  depend on what v a r ia b le s  are  manipulated, what kind o f  s tructu res  the 

l i s t s  posess and what kind of task  the subjects  are  asked to perform . The 

probe task in experiment ^ produced s im ila r  r e su lts  to those o f  the r e c a l l  task  

in experiment 1 but r ep l ic a t io n s  o f  experiments 6 and 8 using a  probe might 

not do so . I t  i s  c le a r  that d i f f e r e n t  kinds of rehearsal as proposed by Craik  

and Lockhart ( 1 9 7 2 ) and S h i f f r in  (1976) have d i f f e r e n t i a l  e f f e c t s  on r e c a l l  

and recogn it ion , with maintenance reh ea rsa l  increasing recogn it ion  more than 

r e c a l l  eg .  Woodward et a l  (1973 ).

Perhaps the g reatest  value o f these experiments i s  in the demonstration of  

complex in te rac t ion s  which depend on the v a r ia b le s  manipulated and perhaps on 

veo'iables which are chosen fo r  aLolysis. Any of the la t t e r  experiments could 

be (and sometimes were) emalysed in  numerous d i f fe ren t  ways. In  experiment 5 

f o r  instance the data can be analysed fo r  ear advantage, p rac t ic e  e f f e c t s ,  same 

ear or d i f f e r e n t  ear fo r  c r i t i c a l  and other words, distance between c r i t i c a l  

euid other words and no doubt o thers ,  in  addition to the v a r i a b le s  of r a t e ,  word 

pos it ion , c r i t i c a l  and other words and l i s t  type which the experiment was 

designed to in v e s t ig a te .  Many o f these v a r iab le s  are l i k e ly  t o  in te ract  with 

each other and with presentation v a r ia b le s  such as ra te ,  with report ins truct ions  

and with response v a r ia b le s  such as delayed r e c a l l .

Moving in to  the realm o f conjecture i t  seems possib le  that a h ierarchy  of  

va r ia b le s  could be constructed through the ca re fu l  manipulation of fa c to rs  so 

that the weighting o f  each might be ca lcu la ted . Some of these w i l l  have add it ive  

e f fe c t s ,  such as was found with structu re  priming and delayed r e c a l l ,  while  

others may cancel each other. A slow ra te ,  fo r  instance, might negate the 

delay e f fe c t  found in  these experiments. However, i t  should be po ss ib le  to map 

some of the c ru c ia l  v a r ia b le s  which a f fe c t  perception of context and fo r  better  

contro l led  comparisons to be made between contexts and c a tego r ie s  of g reater  and
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In conclusion, the current experiments may suggest that processing occurs a long  

a continuum from e a r ly  sensory ana ly s is  through stages o f  processing which 

become in c reas in g ly  complex. This i s  e s s e n t ia l ly  the view of Craik  and Lockhart 

( 1 9 7 2 ) .  The evidence fo r  d i f f e r e n t  le v e l s  of processing occurring over time 

i s  overwhelming but there have been too few s tud ies  which examined the r o le  o f  

d i f fe re n t  le v e l s  o f  an a lys is  w ith in  rather than between ranges of sensory, 

phonetic or semantic s t im u li .  The attempts to  do so w ithin  the current  

experiments, by comparing crossed context and crossed category l i s t s  have not 

been e n t i re ly  success fu l in e lu c id a t in g  any d i f fe ren ce s  in p rocessing.

The model o f  memory eind atten tion  which emerges from these stud ies  d i f f e r s  from 

that of the ea r ly  s t ru c tu ra l  models, in which the stim uli seemed to be passed  

from structure to s t ructu re , from input to output with l i t t l e  apparent opportunity  

to feed items back from one "box" to an e a r l i e r  one except through processes  

such as reh ea rs a l .

The functional th eo re t ic a l  stance taken here subsumes d i f fe r e n t  aspects o f  the 

theor ies  of N e isse r  0 9 6 7 ) ,  C ra ik  and Lockhart (1972), S h i f f r in  and Schneider 

( 19 7 7 ) ,  none of which seem incompatib le. The major components then, which seem 

appropriate to the current data are the reconstructure elements of a n a ly s i s -  

by -syn thes is ,  where a l l  inputs ,  knowledge, expectations, and momentary changes 

in b ia s  are used in  the decision-making process which, in th is  case , must decide  

between c o n f l i c t in g  cues of s p a t i a l  locat ion  and context and/or category. The 

d is t in c t ion  between two kinds of reheeursal, maintenance and coding, i s  apparent 

in the work of C ra ik  and Lockhart (1972) and S h i f f r in  and Schneider (1977 ).  

Maintenance rehearsa l i s  seen here as a contro l process which can be u t i l i s e d  

by the subject at a slow ra te  o f presentation . Coding i s  seen as an automatic
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process which operates genera lly  outwith the consciousness o f  the subject and 

i s  d i f f i c u l t  to overturn. Where maintenance rehearsa l i s  prevented, coding w i l l  

continue over time to deeper l e v e l s  o f a n a ly s is ,  with subsequent lo s s  o f  e a r l i e r  

l e v e l s .  As a l l  three accounts im ply , the le v e l  o f  processing w i l l  depend on 

how deeply the st im u li  are ab le  t o  be coded (e g .  nonsense s y l la b le s  cannot be 

encoded to the same le v e l  as ca tegory  names which in turn cannot be encoded to 

the le v e l  of con tex t ) .  Going beyond the data presented here, i t  can be suggested  

that fu rther  encoding of st im uli such as nonsense s y l la b le s  or categor ies  can be 

carr ied  out, but only through c o n tro l le d  p rocessing, eg. the use of mnemonics 

(Though the example given in experiment 8 where subjects  seemed to add up the 

d ig i t s  presented suggests the in t r ig u in g  p o s s i b i l i t y  that the addition o f  s ing le  

d ig it s  i s  an automatised task, a t  le a s t  fo r  psychology undergraduatesl) .

The automatic process i s  one which deals with the p r o b a b i l i t i e s  of events where 

a l l  incoming information in t e ra c t s  with information about past events, grammatical 

ru les  6uid the other facto rs  suggested by Ne isse r  (196?) u n t i l  a decision c r i t e r io n  

le v e l  i s  reached. Where that c r i t e r i o n  le v e l  l i e s  w i l l  often depend on the 

requirements of the task .

F in a l ly ,  with such a model o f in form ation  processing i t  i s  perhaps ea s ie r  to  

envisage encodings as a spreading c i r c le  rather  than a continuum where each 

incoming item generates i t s  own r ip p l e s .  These r ip p le s  w i l l  overlap and a f fe c t  

each o th e r 's  shape i f  items occur c lo se ly  together. As the r ip p le s  move<utwards 

they represent the deeper encoding of each item while the inner r in g s ,  represent­

ing earlier  feature  an a lys is  w i l l  fade . The s iz e  o f the pool ( l im ited  by 

in s truc t ions )  w i l l  a f fe c t  how f a r  the r ip p le s  can t ra ve l  as w i l l  the s ize  

(complexity) o f  the i n i t i a l  item . The disturbance of the pool i t e s e l f  can be 

seen as the operation o f in d iv id u a l  knowledge: the depth and contents o f  the
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Appendix 2 .1 . Experiment 5. ANOVA Summary Tab le ; Correct Responses 

to Crossed Context and Category L i s t s

20^,

Source SS df MS F

C Rate 10.5'+ 1 10.5'+ *♦ .58 •

e rro r  between 
sub jects 50.58 ?2 2.3

A L is t s 9.63 1 9.63 3.87 N.S,

AC 1.5'l 1 1 .5 1 0 .6 1 N.S

B Posit ions 3 ''.05 3 10 .3 5 7 . 1 9

BC 5.9'+ 3 1.9 8 1 .3 8 N.S

AB 6 .0? 3 2 .0 1 1.6 8 N.S

ABC 3.63 3 -».pi 1 .0 N.S

e rro r  w ithin  
sub jects ( 1 ) 5'+.?'+ ?? 2.'+9

(2 ) 95.iU 66 1 . uu

(3) 78.97 66 1 .2



Appendix 2»2; Ebcperiment 3» ANOVA Summary Table; Switched Responses 

to Crossed Context and Category L i s t s .

205.

Source s s I L MS F

C Rate 10.08 1 10.08 6.16 •

e rro r  between 
subj cts 3 5 .9 8 22 1.6U

A L is t s 2 6 .9 9 1 26.99 14.59 • 9

AC 2 .5 3 1 2.53 1.38 N.S

B Pos it ion s 6.56 3 2.19 1.68 N.S

BC 2.92 3 0.97 0 .7 5 N.S

AB 7.18 3 2 .3 9 2.63 N.S

ABC 0.72 3 0 .2 4 0.26 N.S

e rro r  w ith in  
sub jects ( 1 ) i+0 .7 3 22 1.85

(2 ) 85.77 66 '1.3

( 5 ) 59.85 66 0 . 9 ''
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Appendix 2 .5 . Experiment 5. ANOVA Summary Tab le : Crossed Category L is ts .

and Incorrect Resonses to Other words at each Position

Source SS d f MS F

C Rate 0 . 0? 1 0 . 0? 0 .0 6 N.S.

e r ro r  between 
sub jects 7.'+6 ?? 0.3*+

A C r i t i c a l ?3-3? 1 ?5.5? ?l.'+5 « •

AC 1.6U 1 1 . 6 '+ 1 .3 8 N.S.

e rro r  ( 1 ) ?6 .? 8 ?? 1 . 1 9

B Posit ion 1.6s 3 0 .5 5 i.'+9 N.S.

BC o.f>u 3 0.?1 0.57 N.S.

e r ro r  (2 ) 66 0.37

D Other 6.77 1 6.77 5 .0 9 •

CD '+.39 1 '+.39 3.3 N.S.

e rro r  (3 ) ?8.?8 ?? 1 .3 3

AB 8.6 3 ?.87 3.68 •

ABC ?.6 3 0 .8 7 1 . 1 1 N.S.

e rro r  (^ ) 5 ' ' .6 i 66 0 .7 8

AD 0. Ii+ 1 0.1'+ 0 .1 6 N.S.

ACD 0.03 1 0 .0 3 0 .0 3 N.S.

e r ro r  (5 ) 19. ?6 ?? 0.88

BD 8.1 3 ?.7 k.66 • •

BCD '+.35 3 i.'+5 ?.5 N.S.

e rro r  (6 ) 38 .36 66 0 .5 8

ABD ?.3 3 0.77 1 .0 8 N.S.

ABCD 1.37 3 0.»+6 0 .6 5 N.S.

re s id u a l  error '+7. 1 5 66 0 .7 1
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Appendix 3.1 . Experiment 6. ANOVA Summary Table : OinispionB recordpd 

on Five L is t  Types, at each Position  with Immediate 

and Delayed Reca ll

Source SS d f MS F

C Recall 3.85 1 3 .8 5 0.02 N.S

error  between 
subjects U029.89 18 2 2 3 .8 8

A L is ts 3858 . U 96'+. 62 66.8 • •

AC '>50.11 U 3 7 .5 3 2 .6 •

B Positions 1293.7'+ 2 6U6 .8 7 50.68 • •

BC i+1.69 2 20 . 8i+ ''.63 N.S

AB 35'+. 89 8 '+4 .56 '10.9 • •

ABC 120.3“̂ 8 1 5 . 0 '+ 3.7 • «

error  within  
subjects ( 1 ) 10 3 9 .3 7 72

( 2 ) '+5 9 .5 1 36 12 .7 6

( 3 ) 5 8 5.8 3 lUU k.07







Appendix 3 .^ .  Experiment 6. ANOVA Summary Table ; Pos it ion  Errors  

Recorded on Five L i s t  Types at each Posit ion  with 

Immediate and Delayed R e c a l l »

212.

Source s s d f MS F

C R eca ll ¿4.08 1 ¿4.08 ¿4.09 N.S

e r ro r  between 
sub jects 1 7 .93 '18 0.1

A L is ts 3 7 .1 9 ¿4 9 .3 21.82 • •

AC 8 .¿4 ¿4 2.1 '+.93 • •

B Posit ions • 9 .9 3 2 ¿4.96 5.99 • 0

BC 2 .0 5 2 1.02 1.23 N.S

AB 6 .1 7 8 0 .7 7 -1.51 N.S

ABC 8.12 8 1.02 '<.99 N.S

e rro r  w ith in ( 1 ) 30.68 72 0.*43

sub jects
( 2 ) 2 9 .8 3 36 0.83

( 3 ) 7 3 . 2*4 1 hU 0.51
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s ix  words were id e n t i f ie d in the correct or switched

p o s i t io n s « (Response type) with immediate and delayed

r e c a l l .  Crossed Context and Crossed Category L is ts  only

Source d f MS F

C R eca l l 3.6? 1 3 . 6? 0 .3 8 N.S.

e rro r  between 
su b jec ts 1 7 3 .3 3 ^8 9 .6 3

A Response 1 3 . 6»+ 1 I3.6i+ 6.k^ •

AC 1 1 .9 9 1 11.99 5 .6 3 •

B L is t s 0 . 6? 0 . 6? 0 .0 8 N.S.

BC 9 2 . 0 '' -t 9?.01 1 3 . 0^ • m

AB 19 .9 9 I9i99 3 .'♦9 N.S.

ABC 2.8k 1 2.8k O.i+9 N.S.

e rro r  w ith in  
sub jects ( 1 ) 3 8 .1 3 18 2 . 1 ?

(?)1?7.13 -IS 7 .0 6

(3)10?.93 18 5 .7 2



2^k.

ContaininK an Omission. L is t  X R eca l l .

Source SS df MS F

B R eca l l ^.05 1 ^ . 0 3 0.8<4 N.S

e r r o r  between 
sub jects 67.55 '*.81

A L is t s 55.7 k 15 .9 5 7 .5 6 • *

AB 9.95 k ?.'+9 1-55 N.S

e r r o r  within  
Subjects 1 0 5 .1 5 56 1 . 8i+

in which a l l Three Words were Correct ly Positioned

Source SS df MS F

B Recall 0 .0 5 1 0 .0 5 0 .0 0 5 N.S.

e r r o r  between 
sub jects 1 2 6 .7 9 .0 5

A L is t s 1 19 .9 5 k 29.98 1 1 . 5 9 * •

AB 17 .5 8 k *+.59 1 .6 7 N.S.

e r r o r  within  
sub jects 1 U7 .5 56 2.65
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Appendix ^«1 . Experitn^nt 8, ANOVA Summary T a b le ;  Omisaions recorded  

on Second Position  words in L i s t s  o f  Three Typ*^s, with 

S tra igh t  or Nonsense Primes and with Immediate & Delayed Recall

Source SS MS F

B Primes 0.3 0.3 0.02 N.S

C Reca ll 2.13 1 2.13 0. 1'+ N.S

BC 6.53 6.55 O.U 3 N.S

erro r  between 
sub jects 5^3. 36 15.09

A L is t s '♦'+'♦.65 2 222.55 6 9 .3 • «

AB 25.35 2 12.68 •

AC '♦1.32 2 20.66 6.'+'+ • •

ABC 9.02 2 '♦ .5 1 1 .i+1 N.S

e rro r  within  
sub jects 230.1 72 3 .2 1
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Appendix ^ .2 . Experiment 8, ANOVA Summary Tab le ; Correct ReBponses

on Second Posit ion  Words in L is t s  o f  Three Types, with 

S tra igh t  & Nonsense Primes and with Immediate & Delayed Recall

Source SS d f MS F

B Primes 3?. 08 1 33 .0 8 1 .7 2 N.S.

C R eca l l 1 5 6 .'+'' 15 6 .4 1 f^.'iP • •

BC 7.01 1 7.01 0 .3 6 N.S.

e rro r  between 
sub jects 6 9 3 .'+3 36 19 .2 6

A L is t s 811.27 P 405.63 53.9 4 • •

AB 14.6 P 7 . 3 0 .9 7 N.S.

AC 18 .8 7 P 9 .4 3 1 .2 5 N.S.

ABC 10.46 P 5 .2 3 0.7 N.S.

e rro r  within  
sub jects 5 4 1.4 7 72 7 .5 2
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Appendix *4,3» Experiment 8. ANOVA Summary Table ; Switched Responses 

on Second Posit ion  Words in L is ts  o f  Three Types, with 

S tra ig h t  & Nonsense Primes and with Immediate and Delayed Reca ll

Source SS df MS F

B Primes 7 3 . 6 3 -1 7 3.6 3 6.3? •

C Recall '<68.03 168.03 lif.ifi • •

BC 0.5'* 1 0.5'« 0.05

error between 
subjects '+-'9.67 36 11 .6 6

A Lists 8 1 9 .0? ? <409.51 69.7'' • •

AB 7 6 .7? 2 38.36 6.53 0 0

AC 1 3 . 1 ? ? 6.56 1 . 1 2 N.S.

ABC o.?i ? 0 .1 0.0? N.S.

error within 
subjects '422.93 7? 5.87
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Appendix Experiment 8. ANOVA Summary Table ; L is ts  in which a l l

S ix  Words were C o rrect ly  Id e n t i f ie d ,  Regardless o f  P o s it ion . 

L is t  X Prime x  R e c a l l .

Source SS d f MS F

B Primes 16.88 16.88 3.15 N.S

C Reca ll ?.Ui 1 2.U1 0 . ^ 5 N.S

BC 8.01 1 8.01 1.5 N.S

e rro r  between 
su b jec ts 19?.6-^ ■56 5 . 3 5

A L is t s 172.05 P 8 6 .0 3 61.65 • «

AB 28.55 2 1 4̂ .2 8 10.25 • *

AC '♦0.72 2 20.36 1U.59 • •

ABC 12.22 2 6.11 '4.58 •

e rro r  w ith in  
su b jec ts

100.i+7 72 l .U
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Appendix ^ .5 . Experiment 8. ANOVA Summary Table : L is t s  in which a l l

S ix  Words were Correct ly Id en t i f ied . in the Correct Position,

L is t  X Prime X Reca ll

Source SS df MS F

B Primes 0.2 1 0.2 0 .0 6 N.S.

C Recall 21.67 1 2 1 .6 7 5 .8 7 •

BC 8.01 1 8.01 2 . 1 7 N.S.

e rro r  between 
sub jects 1 3 2 . 7 7 36 3.69

A L is t s 6<+.05 2 32.02 3 0 . 1 2 • •

AB 5 .6 2 2 2 .8 1 2 . 6 '* N.S.

AC 1 1 . 1 s 2 5.58 5 . 2 s • *

ABC 1 1 . 3 2 2 5.66 S . 3 2 • «

e rro r  within  
sub jects 7 6 . 5 '+ 72 1 .0 6



Appendix k.6. Experiment 8. ANOVA Summary Table ; Crossed Context L is t s  

in  which a l l  S ix  Words were Correct ly  Id e n t i f i e d ,  in the 

Switched P o s it ion .  Prime x R eca l l.

220.

Source SS df MS ' L

B Prime 1 i+U.I 12 .8 6 • •

C Recall 16.9 1 1 6 .9 ^♦.93 0

BC 0 1 0 0 N.S.

e rro r  between

subjects i?3.'* ?6 3.'+3

Appendix *+.7. Experiment 8. ANOVA Summary Table ; Easy and D i f f i c u l t

Crossed Category L is ts in which a l l S ix  Words were

C o rrect ly  Id e n t i f i e d . in the Switched Position

L i s t  X Prime X R eca l l .

Source SS df MS F

B Primes 0.03 1 0.0 5 0.1 N.S.

C Recall 0.^3 1 O.i+5 0.87 N.S.

BC 0.^+3 1 O.i+5 C .87 N.S.

error  between 
subjects 18 .6 36 0.5?

A L is ts 1.8 1 1.8 3 .9 5 N.S.

AB 1.8 1 1.8 3 .9 5 N.S.

AC 0 1 0 0 N.S.

ABC '0 1 0 0 N.S.

error  within  
subjects i6.U 36 O.hS
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Appendix **.8. Experiment 8. ANOVA Summary Table:; Commission Errors

which were or were not Intrusions from the PrecedinR

L is t  on Easy Crossed Category L is t s  only.

Intrusions X Prime x R eca l l .

Source SS df MS F

B Primes 0 .0 5 1 0.05 0 .0 1 N.S.

C Reca ll ^5 i+5 11.9 • •

BC 6 .0 5 1 6.05 1 .6 N.S.

e r ro r  between 
subjects 136.1 36 3.78

A L is ts 1 U5 17 .18 m *

AB Up. 05 -1 UP. 05 16.05 * •

AC 7 .? 1 7 .? P .7 5 N.S.

ABC 1U.U5 1 ''U.U5 5 .5 ? *

e r ro r  within  
subjects 9U.3 36 2 . 6P


