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R e ca l l  and R& e Ug I t i  L ion of Tasks Learned  Si m ut t aneous  I >’

Bentun J Underwood and Robert A. Mal&u i

No r t h w e s t er n  U n i v e r s i t y

Suppose we have two clearly dis tinguishable sets of word s, A und B ,

wh ich are to be presented as free-recall lists. Rat her than  p r e s e n t i n g  c.n-iI

set separatel y for learning , ws present them simultaneous ly. On the  sLu d y

phase , a word from Set A and a word ftom Set B a r e .  s h o wn L o g e t i t e r , t h e n

ano ther  pair is shown , and so on , until all words in both sets have  U c e I t

presented . The subjects are f u l l y informed in t h a t  i hey are told at t he

beg itilt itig of the study phase that there are two sets of words , and are told

further just how one set is distinguishable f rom t h e  other. One group is

told that on the memory test the A words would be recalled first , follow ini~

wh i c h  ~he B words would be recalled . Another group of subjects is told L i l ~ I t

they would be f i r s t  asked to recal l  the A words , ~tt eI th en would be g iven

recognition test of memory for the B word s. We will identify the first

g r o u p  as Group RR (recall-recall), and th~ secuitd as Group RU (recall-re-

co gielt ion , where I) represent s  d i s c r imina t i on , or d ’) .  Our critical interest

1 5  1 1 1  t i l e  recall of the A words. What can be pred icted with respect to t he

r eL  a l l I) f  t h e A words for the two groups? We will identify two classes or

t y  1 : ;  of theory  wh ich  wou ld seem to pred ict t h at  the  r eca ll  of the  A words

wttitl d be h igher for Group RD than  for  Group RR .

Ihico r i es wh ich mig ht fal I in the I i rst  c l a ss  w i u l . h  p r i d  l e t  t h e  b e t t e r

t~~~aLI of A word s by the subjects in Group RI) t h a n  by t h e  subjects in Group

RR because preparing for two different retention t e st s  a l l ows the s u b j e c t  Lu

t a i tr o l ii IS I earning efforts to meet t h e  demand s of the task. One such

[)OSS lb I ity will be described . investiga! ors geller  i l l y accept the  idea t :i t at

~~~~~ ‘ 
- ~~ A
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for the usual experiment , recognition will be better than recall , alt houg h

just how testS of recall and recognition caii be made equiv4leilt is not appa-

rent . Still , the generalization is probably correct in the seuse that we

may often recognize items that we cannot recall , whereas the reverse puss 1-

b ility occurs only under unusual circumstances . It is probably also correct

to say that the usual college .~tudent knows that to learn to r e co gn i i e  in

• it e m  takes less study time than to learn to recall ii. These p r em i se s

suggest that under simultaneous learning the subjects in Group RD might

allocate their study time differentially between the two lists. 11 eachi

presentation of two words (one from each set) is for 6 seconds , the subjc~ t

might spend 4 second studying the item to be recalled , and 2 second s s t u d y-

ing t h e’ item to appear on the recognition test. The s u b j e c t s  in  Group hR

sht ou td allocate an equal amount of time to each item because both sets . 1cc ’

to be recalled . The prediction is clear , name ly ,  that t h e recall of t h e  A

i tcu is  w i l l  be higher for Group RD than for Group RR.

The same p r ed i c t i on  can be reached by several routes which in itA all ~

assume d i f f eren t ial encod ing for recall and fur recognition . Differen tia l

encoding means that the encoded words for recall consist of different types

of information from the types constituting the memories for words cncoded

fo r  r ecogn i t ion . A second assumption would provide for some degree ol iii-

d.. pendence in s torage  “Space ” for the two sets of words g iven d i f f e r e n t  i~~1

encodings , and also make the total space available greater when two types

of encod ings are used rather than one . A third assumption must provide a

d~~ reasing encoding or storage function per unit of stuJy time , e.g., the ’

greater the space already occupied , the mor e diffi cu lt it is to fill h it’ re-

~~~~~~~~~~ ~~~~~~~~~~~~~~ 
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ucti lL i ng space .  Assumpt ions  such as these  can lead to t h e  prcd j e t  ~~~ t h i , i t

r eca l l  of t h e  A words would be be t t e r  for Group RD than  for  Group RR.

As is apparent , the  f i r s t  class of theor ies  is based on t h e  cont ro l of

stud y t i m e  by the subj ect , and f a l l s  back on the s imp le fac t  tha t  the  a i i i o t i i i t

l ea rned  is d i r e c t ly r e l a t e d  to stud y t ime . Theories of t h i s  type  m i g ht  be ’

v iewed  as be ing  r a the r  u n i n t e r e s t i n g  as compared w i t h  theor ies  of t h e’

second t ype  which emphasize  d i f f e r e n t i a l  encod i ng . N e v e r t h e l e s s , i f  t h e

outcome is as predic ted  by both classes of theor ies , f u r t h e r  s t eps  w i l l

h ave to be taken to de te rmine  which seems to best  account  for the  ev i d en c e .

Th~ f a i l u r e  to f ind  a d i f f e r e n c e  in the rccsIl of th e’ A words for  t u e

two groups would , of course , call into ques t ion  the as sumpt ions  unde r l y i n g

L i i i  t h e o r ie s .  Perhaps of g rea tes t  t heo re t i c a l  i n ter e s t  would be t h u  apparezil

d e n i a l  of t he  d i f f er e n t i a l  encoding a s s um p t i o n .  It would  deny the p 0 5 5 1-

b i l i t y  tha t  when two t asks are given for simultaneous learning (one t o  be

t e s L e d  by r e c a l l , one by r e c o g n i t i o n ) ,  t h e  s u b j e c t  d e l i ber a t e l y encode:~

them d i f f e r e n t l y . In s o f a r  as we have been ab le  Lu d i scover , the  ex p cr i i u e~i t . i l

literature does not contain evidence which is d i r e c t ly r e l e v a n t  to the

e mp i r i c a l  ques t ion  we are asking . In fac t , we have not found s t u d i e s  i n

whi c h two  tasks , normal ly  learned sepa ra t e ly ,  are lea rned  s i m u lt a n e o u s l y b u t

t e st e d  as two d i f f e r e n t  tasks . There have been , of course , many s t u d i e s

i i i  w h i ~~h i .i second task has been presented along w i t h i  t h e  t a r g e t  t ask  w i t h ,

t h e  in t e n t  of gaug ing the  difficulty of various t a rge t  t a sk s  in terms of

v a r i a t i o n  in  the  p er f o rm a n c e on the second or a u x i l i a r y  t a s k s .  Work in t h i s

nid r e l a t e d  areas is reviewed by Kahneman (1973), Kerr  ( 1 9 7 3) ,  Garner  ( 1 9 7 4 ) ,

and Norm an and Bobr ow ( I9 7~~)

4 ‘s—
— - .
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~~pcriment 1

This experiment consisted of three c o n d i t i o n s  which i  w i l l  be i d e n t i f i e d

~is RRR , RRD , and RFD . In the i l l u s t r a t ions  used above , s u b j e c t s  were said

to have been given two lists to learn simultaneously . In all of t h e  s t u di e s

to be reported , three lists were used along with three different types of

retention tests. The lists will be identified as 1, 2, and i as deicrrniiied

by the  order in which the lists were tested . Under  Cond i t ion  RRR , the sub-

jects recalled all three lists in order; under Condition RRD, Lis ts I .jtid 2

were recalled in order , followed by a recognition test for List 3. Under

C on d i t i on  RFD , the subjects recalled List 1, were giv en a frequency-jud g ing

t est  t,F) on List 2, and a recognition test on List 3. The critical interest

c en t e r s  on the  recal l  of Lis t  1 as a func t ion  of the number (1 , 2, 3)  of

d i t . t e r e n t  types  of retention tests. A further examina t ion of the  i n f l ue n c e

of number of different retent ion tests can be made by compar ing  the  r e c a l l

of List 2 for cond itions RRR and RRD, where the number of d i f f e r e n t  types

of retention tests are one and two, respectively. F i n a l ly ,  it can be sce l,

Lhai by comparing recognition scores on List  3 for Conditions RRIJ and i(1’D,

We Cdii determine if recognition differs as a function of number of dificr~ nt

L y~i~ s of retent ion tests (two versus three).

M e l h u

Lists. Three classes of materials were made into lists , each of the

three l i s t s  c o n s i s t i n g  of 27 pairs of words. The intent was to make each

class clearl y distinguishable from the others . We used the Battig-Montaguc

(1969) norms to construct 27 paIrs made up of animal names on the left ,

g irls ’ first names on the right, e.g., Buffalo-Donna, and this was called

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _  J
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1.ist 1.. L is t  2 consi s t ed  of pairs in which names oi c i t ie s  were on th ie  1 . i  t

names of bird s on the right , e.g., B er l in - O st r i ch ,  ‘fhie t h i r d  c lass  (L i s t  3)

consisted of names of colleges or universities On the left , boys ’ first names

on the right , e.g., Yale-Harvey . In each of the lists , 9 pairs were’ designa-

ted randoml y to be presented once , 9 pairs to be presented  twice , and 9

pairs to be presented th ree  t ime s . Th en , the  three  d i f f e r e n t  l i s t s  were

broug h t  t ogethe r  into a s ingle  l i s t  cons i s t i ng  of 54 sets , each set coiIC .iiII-

J ag  three’ pairs, one from each c lass .  Tuus , the  th ree  p a i r s  iii t h e first

S e t  co~~~~~tstcd of Coluuthia-Henry, buffalo-Donna , Rome -Thrush, horizontall y

displayed through the window of the memory drum . The second set consisted

of Sea ttle ’ ~~arrow , Mill ik in -Br i an, Donkey-Louise .  The 162 p o s i t i o n s  (54

se t s  na i r s  each) contained 9 pa i rs  at f r e q u e n c i e s  1 , 2 , and 3 for

i .e  1 described ear l i e r .  The posi t ion of the thr e e  pa i rs  w i t h i n

ti lt set of three was random .

Cond i t ions  All  sub jec t s  were presented the same s tud y l i s t .  The

t h re e  cond i t ions  d i f f e r e d  in terms of th ie  na tu re  of the  memory t e s t s  g iven

Icr the Lhr~ c l i s t s .  Al l  sub jec t s  were t e s ted  in the same order on the

h u e  1 i ~~t s .  For Condi t ion RRR , the s u b j e c t s  recal led a l l  t h ree  l i s t s  i i i

o r d e r .  Fo r  Condi t ion  RRD , the subjects recalled List 1, then r e c a l led  L i st

1 , and th en were given a recognition test (U) on List 3. On this recogni- U
L ion t~~st , 9 new pairs were randomized among the  27 old pa i r s  to product  a

1(1 p a i r  Y E S - N O  r e c o g n i t i o n  t e s t .  For the  th i rd  c o n d i t i o n  ( R F D ) ,  the sub-

jeLlS r e ca l l e d  List  1, gave frequency judgments  for Lis t  2 , and t h e n  were ’

given a recognition test on List 3. For the f r e q u e n c y - j u d g m e n t  tes t  for

L i s t  2 , 9 new pairs were added to the 27 appearing in the  s t u d y l i s t , and

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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th e s u b jec t s  c i r c l e d  a number fu r  cacti pa i r  (0 , 1, 2 , 3) Lu i n d i c a te  theli

judgments of the frequency with which the pair had been presented .

Procedure and sub jects. Thirty subjects were assigned to each of th e’

three’ conditions by a block-randomized schedule of conditions . Th e subjects

were ’ f u l l y  i n s t r u c t e d  as to the na tu re  of the  l ist  and the nature of t h e

memory tests appropriate for each condition. After the i n i t i a l  i n s t r u c t i o ns ,

the l i s t  was presented for the first stud y trial at a 12-second rate , i . e . ,

12 second s for each set containing three pairs . The list included one pri-

macy Set and one recency set. On the recall tests the subject was prese nted

a prepared sheet on which the nature of the pairs to be recalled was des-

cribed , and for  which the appropriate pairs from the primacy and r ecency

Set s  were  used as i l l u s t r a t ions. The sub jec t s  were g iven as much re ca l l

t ime  as need ed or desired , and they were urged by the experementer to “dig

a l l t t 1~ deeper ” when it appeared that recall attempts were about to be

t e rm i n a t e d  by the subject. After the subject gave up on his a t t e m p t s  to

r~ca Il pairs from List 1, the experimenter moved to List 2 which  was h a n d l e d

in th~ same manner as List 1 for Condit ions RRR and RRD . For Cond ition RF~0,

List 2 was given as a frequency-jud ging test. The instructions were printed

on C h i c  t e s t  sheet and these  were read by t h e  experimenter  as the s u b j e c t

t uh l o w i d. The s u b j e c t s  were required to make a decision on all 36 pairs ,

t h e pairs being listed in alphabetical order .

Ihie subjects in Condition RRR recalled List 3, and the procedure’ was

exactl y the same as for Lists 1 and 2. For Cond itions RFL) and Rat), the’

me mory for  the third list was tested by recognition . The i n s t r u c t i o n s  w e r e

printed on the t e s t  sheet  and again the  expe r imen te r  read these instructions

L~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ---—~—----- -~--- ___
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ss th~ subj e ct followed . Th e 36 pai r s  were  al phabet j i e d  cii  t h e  t t~~~t s h e e t

and th e ’  s u b j e c t s  c i r c l e d  u 1~S or NO to iiid icate their dec isiuiis tar & sd psi r

A I t e ’r t h e  f i r s t  se t  of t es t s  had b e e n  coiup le te’d  , t h e  s u b j e d  i s  W e fe  ~, I

s e c O L l e l  s tud y t r i a l  f o l l o we d  b y ii second s t t  Ot  t e s t s  e x ac t l y is  i eid b e e  i i

g I V e l i  a t  her the f i r s t  s tud y t r i a l . T h e  o rder  of th i e  S et s  oii t h e  two study

L r i s l s  was e’x a c t l y  the  same .

R su i t s

l (tcal I and r e c o g n i t i o n .  T u e  r e c a l l  va l u e s  of interes t w er e  t h i o s e  t ar  i i  s i

I tar s i t  t h r e e  c o n d i t i o n s, and f o r  L i s t  2 uiid r co iid i C ions RRR and RRI)

t h e  t i i c , t i i  r e c a l l  scores for t he se  two l i s t s  for  e~~c hi t r i  . i [  a r t ’  shown i i i

l”i r lt re: I . [‘or both c o n d i t i on s , recall increased as thte number ci lists t~~

b~’ ~~ c . i l  led  decreased . We qu i ck ly add , howe ver , t h a t  t h e  s t a t i s t i ca l  support

icr L i i i s o n c  l u s i o n  is dubious. ‘rhie’ d i f f e r en c e s  among C h i c  t h r e e ’  cond i t  ices

tot List I were not r e l i a b l e , F (2 ,87) 2 . 9 6 , ~, > . 05.  For L i s t  2 , l i i i  ~

i cr  cou ch it  Lori s was less than  ofle . But , for  bo th  l i s t s , th i e  interact iOU be -

L W e i i l  t r i a l s  and c o n d i t i o n s  a t t a i n e d  the .05 leve l of s i g n !  i c a n c e , i n d i j t-

Lug Chat t h e  differences among conditions were increasing as trials con-

i itued . I t  w i l l  be remembered t h a t  th i e  pa i r s  were p r e s e n t e d  w i t h  d i f f e r e n t

rc ’quIe ’uc i es , n i n e  pa i rs  each being g i v e n  f req u e n c ies  of 1 , 2 , and 3. R e -

~~ i t  1 , a t  co urse , increased d i r e c t ly as fr equency  increased . An eva l ein t fall

at condition differences was made for the recall (both trials combined ) of

t h e  n i n e ’  pairs presented once on the  s tud y t r i a l . The means wer e  2 . 8 3 ,

‘
~ . 00 , ~nd 4 . 9 0  for  Cond i t i ons  RRR , RRD , and RFD , r e s p e c t i v e l y ,  and t h e  di i -

t~ r . r i c e s  w ou ld  be ’ jud ged r e l i a b l e , F (2 , 87) = 5 .21 , 2 .01. S t i l l . whie si .i l

~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~~~~ .~~~~ 
- — -~~~
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frequency levels were inc luded in the analysis , Chic intet ~~ct ion be’tweeii

L eHid i tions and frequency levels was not r e l i a b l e , i t  ap p e a r s  to  us that

C h e s t  da ta  i nd icat e  t ha t  if there is an i n f l u e n c e  on recall which is ~s~ oc iated

with t h e  number of d i f f e r e n t  r e t e n t i o n  t est s , i ts  m a g n i t u d e  is s ma l l .

II di sproportionate effort is allocated to recall tasks during stud y,

C h I c, r e c o g n i t i o n  scores for Condi t ion  RRL) should be poore titan those for

(~u u i d i t i o n  RFD . in fac t , the mean sum of the  mi s se s  and false alaruit s (coi n -

b i i i e d  fo r  bo th  t r i a l s )  was a c t u a l ly g r e a t e r  under  C o n d i t i o n  RRI) ( i .b 0)

than under Condition RRD (7.63), a l though  Cit e d i f f e r e n c e  WaS r iot r e l i a b l e

(t = 1.16).

Frequency judgments  These jud gments  were given to the pairs of Lisi

2 unde r  Condi t ion RFD . Our conuuents w i l l  be b r i e f  because these  scores  do

not  spe ak to the basic question. The mean  c o r r e l a t i o n  b e t w e e n  the true

freq uencies and judged frequencies for t h e’ 36 pair s was .79 on t i l e  f i r s t

trial , .78 on the second . The failure of the mean c o r r e l a t i o n  Lu in c r ea s e

from Trial I to Trial 2 has been found in o th er exper iments  as yet unpub-

I i shed . Th e reason for the lack of increase is unknown . The average jud ged

frequencies for both trials combined were .24 , .97, 1 .60, and 2 .19 for Ire-

q uen c i e s  0 , 1, 2 , and 3 , r e spec t ive ly .

Correlations. The purpose of examining intertask correlations is to

make inferences about encoding processes . High iricertask correlations do

n b C  tell us much about the independence of encoding processes , but correla-

t ions not differing statistically from zero do. When the performance scores

on two tasks are unrelated , it must mean that the processes underl y ing Ci t e

two L.e.ks are  independent . One of the issues of i n t e r e s t  in the pre ’s c u l t

s t u d i es  concerns Ch ic possibility of subjects encoding recall and recogni-

k~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ .. , ~~~~~ 
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t ion  tasks differentl y .  A zero c o r r e lat  ion b e t w e e n  the score’s on t h e’ te ’teii -

L i o n  t e s t s  for r e c a l l  and recognition would support tiie’ idea of d i l i e r e n t i J

en c o d i n g . To e x p e c t  to in t e r p r e t  zero c o r r e l a t i o n s  in a m e a n i n g f u l  way re-

q u i r e ’s tha t  Chi c scores be r e l i a b l e . For the pres en t st u d i es  we’ h a v e  us~~d

Cite ’  c o r r e l a t i o n s  be tween  the  scores on t r i a l  I and trial 2 ci a g i v e n t isk

I t )  c sL i i i t a t e  r e l i a b i l i t y .

[h ere were six lists Chat were recalled . The i n te ’r t r i a i  c o r r e l a t i & i i i a

var ied between .77 and .88. For recognition , the re liabilities were’ .(~~~

and .79 tur Conditions RRD and RFD in order , and t h e reliability of Ch ic fre-

quciicy ieid gments for Condition RFD was .86.

t i l e  intertask correlations are shown in Table 1 . The most noteworthy

l a ct  imp lied by these  c o r r e l a t i o n s  is the r a the r  c o m p l e t e  Ja c k of d i s cr a u t i i i , s -

don associated with types ol retention tests . The three correl i t i o n s  t o t

Condition RRI( represent the relationships among three recall tests. T u e

Ci rce correlations for Condition RFD represent the correlations among three

d i f fe r t -nC types of retention tests . Given the comparability in Chic relation ’

s h ip s , one would be hard pressed , to say the  least , to m ake a case for t h e

p r o p o s i t i o n  tha t  different processes u n der l i e  the th ree  differ ent r e t e n t  i an

t e s t s

i ) ~ :- d 1 I 5 5  11) 1)

t h e  r e s u lt s  gave weak evidence for  a r e l a t i o n s h i p  be tween  r e ca l l  ~ uid

n umber of different types of retention tests expected . Fur t hermore , recog-

t i C  ion was uninfluenced by the number of d i f f e r e n t  types  of r e L e n t  ion t e s ts .

~~~~~~~~~~~~—-- --~~ ‘-—~~~~~A.* _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ -
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l h u ~ ’ corrclaijoua l e v i den c e  was m o s t  s u rp r i s in g  in  t h a t  u n d e r  Condilion Rfl)

t i u e ~ i miter list correlations were quite’ subs C~tut la l  and n u m e r i ca l l y av er aged

h i g h e r  than for Condition RRR wimere t he  s u b je ct  r e ca l l e d  a l l  three’ lists .

If subjects in Condition RFD were encoding the  three  tasks d i ff e r e n t i a l l y ,

t i i~ skills at doing so we ’re apparently intercorrelated . On time o the r  hand ,

t i m e  subjects may have simply encod ed all pairs time same .

l i i e  sub j~’cts appeared to h a v e  no prob lem d i st i n g u i sh ing among t im e

c l a s s e s  of Chic m a t e r i a l  in the  three lists . They never  r e c a l le d  a p a i r  I t o rn

a wrong  list. Sti l l , the distinc tion among the three lists may have been

more’ apparent to the experimenters than to  the s u b j e c t s ;  t he  sub j ec t s  may

have ’ nude’ little effort to c l a s s i fy  the items because to do so was not easy

in ch [or some subjects , perhaps , a was te of good stud y t ime . Wc decided ,

theref ore , to construct a new set of materials which could be more readil y

c la s s il i e d  i n t o  three domains .

Experiment 2

Ihic three different types of pairs presented the subjects in Experinietnt

1 scein d to be clearl y dis tinguishable from each other . Still , th i s may not

h ive b e n  true when subjects attempted to determine quickly the nature o

h i t  r e t :  ‘it ion test to be given for a particular item . The distinction

• i l u t i ~ t i l e  ~~a L L S  would have to be made on the basis of semantic differences ,

id ~t is possible that some negative effects in encoding may have been pre-

5 iii in Condition RFD as the  subjects attempted to classify each item prior

to dili e :reum ti al encoding . In Experiment 2 we established differences among

t h e  thre e types of items on both semantic and orthographic d imens ions. It

t i t u s  became’ possible for the subjects to determine how an item would be

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ -~~ J



T ab l e

l u t e  r l  i st  Corre t a t  iu m is  Based on Score ’s Across  two I r  I a l s  fo r  Exp er  i i i i e t i t  1

List 1 & List I & List 2 &

C o n d i t i o n  List  2 L i s t  3 L i s t  3

RRR .65 .62 .31

[(RD .61 .51 .29

RF D .56 .63  .66

NOTE: Wi th 28 df , a correlation of .36 is needed fo r  ~ .05,

.46 for ~~ , .01.
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te ’~~te’d on ti le basis of a primitive anal ysis using only or hllogrtip hlic cue’t; .

Classification decisions could have been made very rapid l y so that ii dii -

ft’rential er.codiiig was to occur , almost the entire study Lime could be’ devoted

to it. We used only two conditions for this experiment , RRR and RH). The

procedures were almost exactl y the same as those used in Experiment 1 , the

esse nt i a l  differences being in the materials used for constructing time three

lists .

Method

L i st s .  List 1 consis ted of 24 pairs  of names , w ithm boys ’ names on Chic

left , gir ls ’ names on the right . The f i r s t  l e t te r  was c a p i t a l i z e d , e . g . ,

howard-Rita. Each pair occurred twice in the study list , once in each h ì a l f .

L i s t  2 consisted of 24 animal names which were all printed in capital letter s ,

e . g . ,  MOUSE. E igh t  words were assigned to each frequency (1, 2, 3 ) .  U n d e r

C o n d i t i o n  RRR , of course , the subject recalled as many of Cite 24 an ima l

names as poss ib le .  Under Condi t ion RFD , the 24 words were uu mixed w i t h  ei ght

new word s and the subject  mad e absolute  frequency judgments for the 32 words.

L i s t  3 cons is ted  of two-word phrases , the two words being separated by a

h y p h e n  These phrases were  pr in t ed  in lower case on the meutto ry drun n tape.

I h i c  I ) I m r a s e s  were a l l  common sequences such as foul-line, picture-frame, and

~inJ barbed -w ire. Each was presented once on the stud y t r i a l .  These p a i r s

w er e  r~’caI [ed b y the s u b j e c t s  in Condition RRR , and for t i m e  s u b j e c t s  iii Coui -

d i t  ion i{FD , the  24 phrases were mixed with eight new phrases and presented

as a Y E S - N O  r ecogn i t ion  t e s t .

Thesc t h r e e  lists were merged , of course , to form a sing le stud y li st

i nu win i~. ii tilt ’ three subi  is t s  were learned s i m u l t a n e o u sl y .  To ac c omim mod at  e

t he ’  I r eq uenc i Cs , 40 sets of three  s t i m u l i  eachi were  r e q e m i r e d . No p r i m n i a c y

ii
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or re’ccncy buffers were includ ed . Within an exposure set , all of tite three

items were from the same sublist , i .e., they were all anima l nammies , or alt

name pairs , ut all common phrases. If subjects encoded t he  lists differ entl y,

the arrangement allowed all items being exposed at the moment to be encoded

• in t h e same way . Also , the method of presentation would make it difficult

for a subject to allot a disproportionate amount of time to the  list to be

• . recalled . To do so would require that pairs previously presemited be ’ reca lled

and reiie’arsed while the drum was exhibiting items for recognition and for

f r equ ency j ud gmen ts.

Procedures and subjects. All subjects were fully inform ed of the nature

of the materials and how they would be tested . All details were t i m e  same as

for Experiment 2. Again , 30 subjects were assigned to each condition by a

block-randomized schedule.

Resul ts

Recall. The critical comparison involves the recall of List I (pairs

of names) under the two conditions . For Condition RRR, the means and stand-

ard deviations (in parenthesis) on the two trials were 7.27 (3.22) and 13.70

4.64). For Condition RFD, the corresponding values were 6.53 (3.64) arid

12 .43  (4.72). Thus the subjects who were required to recall alt tasks

a c t u a l l y did a l i t t l e  be t te r  on both t r i a l s  than did those who reca l led

onl y t u e  first list , although, of course the differences were not reliab l e’

(F < 1). The subjects in Condition RRR also recalled the oth er two lists.

The recall of List 2 (made up of animal names) was high , the means for Chic ’

$ W m ~ ( I m a i n  h i e i n g  h 1. 91 (3.50) and 1 8 . 9 1  (3.25). The’ me ans tor List 3 (two-

word phrases) were 4.63 (2.19) arid 11.70 (4.36) for the two trials.

~~~~~~~~~ -~~~--~~-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _
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he ogmiit lom i and I r e ’qu e ’ i m c y  j u dj~m uie u i t  s . For  Couid it ion E l i ) , the ’ r imeaum

tat ion bet~~~en t rue ’  amid judged frequency for t i m e  i t e m u m s  in Lisi 2 was .81 b r

Ci te first trial , .83 for the second . l”or recognition on t i m e  third list ,

ti me mean sum of time miss es and false alarms was 6.53 (4.67) and 3.60 (3. 34)

for Chic two trials in order.

Correlations. Time intertrial correlations for all lists were’ quite

h t i ghm , varying between .65 and .82. The interlist correlations led Lu i i nu t - i m

C l u e  s a m uu e ’  coriclus ion as had been reached for  E x p e r i m e n t  1 (Tab l e’ 1 ) .

Condition RRR , the three correlations (1 x 2; 1 x 3; 2 x 3) based o um s e U U e ~ ’

sumui imcd over trials were .40, .34, and .67. For Condition RH), where t hmi a i r i , t  -

ions r ep re sen t  the relationships between scores on dl fterent types ot mtie m niory

tests , the values were .42 , .38 , and .42. That tu e correlations ior both

l i s C s  were  somewhat lower than those found for  Exper iment  1 probabl y r u l i e c t s

t i l e  l~uc i that the lists used in the present experiment were more hc’tero-

gemme ous (on several dimnetisions) than those of Experiment 1.

L) i s cuss  ion

l i m e  r e s u l t s  of the  present experiment were unequivocal ; recall w,is not

r e l at e d  to t u e  number of different retention tasks expected . Ii the lists

we’re encoded d i f f e r e n t i a l ly to match the different retention tests , there

was no evidence of this in recall  d i f f e r e n c e s  or in  differences among time

eurre Lit ions . It will be remembered that in the introduction we noted that

I W o  I i  ne~ ot though t would lead to the  ex p e c t a t i o n  tha t  r e c a l l  of t i m e  I irst

l u st would be higher for Condition RFI) t han  for Condition RRR . One of tine s

W O :’  based on differential encod ing, a possibLli ty which , in view of  o m i t

r i s u lt s , was beginning to seem unlikel y. The other was based on t he  some’-

V .
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what uninteresting idea Litat time subject m imig hm t allocate ’ u l i or e  of Chit ’ av a&1 ,mhlt

study time to items to be recalled th an Co ite im im s whiclm would be’ te sted for

recognition . As discussed earlier , because a given exposure’ set in t im e l)re-

~~~m l t  t ’x p er im n e n t  co n s i s t e d  of i tems fr u m u m L i m e  same l i s t , i t  w o u l d  im av e ’ b e e n

d i l l  icu It  for  the  s u b j e c t  to d iv id e t ime s tud y t ime u n e q u a l l y .  ‘i’ h im ,’re for e ’ , we

d i d  t i m e  t h i r d  exper inm e ’n t  to a l low t ime  s u b j e c t  t h i s  p o s s i b i l i t y ,  j u s t  as I t

w , i~; Po~ s ib Ic in Experiment 1

E x p e r i m e n t  3

t~he’timo d

‘l ’hmi s s tud y was conducted in the saute way as Exper imen t  2; onl y a sli ght

c h m . t t m g e  was made in the pr~sentation of the  m a t e r ia l s ,  in Exper iment  2 , t i m e

tiu re’ e ~tiimiu1i presented together during time 12-second exposure period were

a l l  of ti m e sante c lass .  In Exper iment  3, we simp ly arranged time items Se) thm a t

cm i a g i v e n  12-second exposure each of the three classes or lists was repre’-

s~ iitcd by one item . T~ius , the presentation was comparable to t ha t  used in

L.~p e - r i u u e im C 1. The 30 1 sub jec t s  in each c o n d i t i o n  were ass i gned b y a block-

ra m d o n n ix e d  s chedu le .

Results

R t c a U .  The r~ c aI l  scores for List  1 were co mu mparab l i ’  to those  foum i e l

mu Experiment 2. J~or Condition RRR , the mean values were 6.97 (4.40) arid

I~~.5l (5.00) for the two trials . The corresponding values fot  C o n d i t i on  RF ’I)

were  7 . 3 0  ( 3 . 8 7 )  and 13.77 (4.68). The direction of the small difference’

was opposite to that reported for Experiment 2. The smallness of the’ dii-

I e ’rt ’ne ’~ for bo th  exper imen t s  must be emp hasized . We d i d  an ana lys is oI

1 & , m i i i , fu r  r e c a l l  of L i s t  I for  the  two expe ’rime ’nis b r  the ’ two c’oud i t  j o i n s

Lu s e e  i t  the interaction between conditions and e x per i m e n t s  was r e l i a b l e ,  

~~~~~
___

~r ’~~ 
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Li Was mi O t (F 1.36).

F’or trials I and 2 of List 2 , time’ imue ’JIi  r e c a l l  w~m s 1 1 .0(1 1.04) .mu md

17.63 ~3.2l). For List I tltc values we’re 3.83 ( 1 , 12 )  and 9 .tu 1 (J. ’mu ).

A l l  of these’ values are a l i t t l e  lower tharm those for l.xlm r i m u i e n l  2.

k~ cognit foul and fi’e’qucumc y jud~ m emut s . ‘l’Euc ume’au e orn ’l at  lout b e ’L w e c u m  I

amid jud ged frequency for List 2 under CondiLion R}’L) was , ~6 t ar Lime’ I lin t

Cr u al .iumd . 77 for time second . l’he sums ci tile ’ j u l  s s t s  . m u u e i  I ~i i s t  a 1 arms 11) 1

l.ist I were’ 8.03 (3, 10) amid 5.97 (2.93) fur Li i i ’  two t i ial~ ~ut order. Na n e

ot thm es e findings is related to time central issue uiud e’r m mmve nt i g~it ion , h t m L

they do show that t ime s u b j e c t s  learned a l l  l i s t s  to  sonic ’ ( l t ’~~r e e .

Correlations. ‘lime reliabilities , as shown by i nt e ’r t r  Ia I correlat lefts

we:re a little’ lower arid a littlu more varied t han  those observed Jar Lxpe ’r~ —

m it -m i t 2. For Condition [(KR, Lim e three correlations in order  ( l i s t s  1, 2 , 1)

were’ .~)2. .48, and .58. The values for Condition FRI) were’ .82 , .62 , , i m m d  ,

l o t  L i m e  im i t e r t a s k  c o r r c l . m t  ions , som e ch anges were also o b scr v e ’d lime t h te e

c o r r e l a t i o n s  for C o n d i t i o u m  RRR in order ( 1 x 2, 1 x 3 , 2 x I) were .b.ti , .hl ,

zinc1 . m.i 7 . For Condit fort R1”iJ , t u e  va lues  were - .01 , - .09 , and . 2 7 .  l im e ’  Va l im e ’ S

fur th iS latter condition for Experiment 2 were 42 , .3t~ , amid .42. h o w e v e r ,

I m e t F i ~ : ot t ime  d ii  f e rences  be tween  the  c o r r e l a t i o n s  i i i  t h e  CW0 e’Xpe’rl m tme mm ts for

t i m id I C i o u  RH) was found to  be s t a t i s t  ica ll y r et  j ab ii’ . F u i r l i i e r m u m o r c , , i t .  We’

i t  i t  - t e e ’ , t i m e  co r r e  lab. ions were not well rep licated in E x p e ’r im i m e ’u L  4

e m  t 5 h t m l

l i m e  data for time three experiments as a whole  S c e n t  Ce) i n d i c a t e -  t i i ~i t  We

huJ V e- notimi tig to exp lain , but in so say ing , we are de i ty  ing  L i m e  a s s u m u p t i o u m :

i, I t im e  two c l a s s e s  of theor  ies d iscussed  in t i m e  t n t  r o d u c t  i o n , l i m e  r e s u l t s

‘ ii i  l a i r  l y d e l  m u  ive ’ wi Cli regard to the first type’ oh I i m e ’u i y  , t i m e  t V i i t

~ 
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wh ich proposed t h a t  t i m e  sub j  c i  a l l o cat e d  h i s  s t u d y Lu te d i i i  er e ’ml t Lii l y for

r e c a l l  amid for  r e cogn ir  ion. Iii  E x p e r i m n i e n t  2 , tlm tee dif f e rent I t e n s  I rums ti me

sam e l i s t  were exposed toge the r;  in Experime nt 3 time thre~’ i t ems  c on s i st e d

of o n e ’ f rom each l i s t .  It is our b e l i e f  t h a t  t he  sub j~ -c t c o u l d  mor e ’ r e a d i l y

devo te  d i f f e r e n t i a l  s tud y t inc to items in t i me  l i s t s  in E x p e r i m e n t  3 t h a i m  i i i

Exp cr im u i cn t  2 , but  if t h is did happen t he r e  was no c l e a r  e v i d e n ce  t i m a L  ( l i e ’

r e c a l l  of the  f i r s t  l i s t  was chiangc ’d t i m e r e b y .

‘the’ second class of theories depends upon an a s s o u i m p t  j o t m  cii  d i i f e ’r e u i t  i i i

encod i ng for recall and recognition tests. We have foun d l i t t l e ’  ev l d e ’ue e t o

support this idea. Still , our situation imiay riot be a good 0111’ in which t o

encourage differential encoding . The subjects m ay be so busy mnc ’rely t ry ing

to learn something that it would be expec t ing  too much to assume that t h e y

could  carry out the classification of the items and subsequent differential —

encod ing . With this possibility as background , we attenipte’d in Experi n ieuit 4

to mnake it easy for the subject to encode differentially.

Experiment 4

It differential encoding of tasks dues take place , it should most

read ily occur for tasks learned singly .  Thus, if subjects are given a

s i m l g I l i s t  under  r e c a l l  in s t r u c ti o n s , and at anoth er t i m e ’  a second l i s t

cinder recognition instructions , differential encoding should occur ii it is

going t o  occur  at all. Therefore, we a t te mnp te ’d  to induce  our s u b j e c t s  to

en c o d e’ d i f l e r e r m t l a l l y  b y g iv ing  them an initial triaL On each l i s t  a lone .

Foll ow ing this , the subjects were transferred to simultaneous learning of

t h e  t h r e e  tasks j u s t  as in the previous experiments . This gr oup w i l l  be

desi gnated as representing Condition T-RFD , where Chi c T i n d i c a t e s  t im e im l i l  i i i

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 
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t tid y - C e - s t  trial on ~m c i i  i i  s L i m t d e’p e ’uu de ’ im t l y .  l i m ~ - se~ and gr oup  rel rt ’seaut t i 1

Cundit con I{1’i) , amid L i m e  p rocedure  fur  Lids  cOl ic ] i L i o n m  was ex , m c  t l y t i m e ’  s , i l t a  I s

in Experiment 3. If t i m e in i t ia l  s tud y - t e s t  t r i a l  on ca c im t a sk  i l o u i e  f o r

Conud i I [e )u1 1— R I D p roduces  d ifterential e’nicod Lug (at least for recall and ret erg -

mm ci  i o u i )  , zimid if this carries over to s inmu l Cantons 1 u,irii i l ig  , t i m e  it  , as e x p e l , I

i i ’ , t l i . -or I c ’S emimphas i ~ ing differential enicod i ng , re’czm 11 p er t  u r i , m z m u i e ’ t -  clii th~

I m rst t e n t  trial of  s i m u l t a n e o u s  l e a r n i n g  under Condition ‘i —RL”i) should be-

Y I e , t t  er titan recall p e r f o r m a n c e  on the second L c S L  t r i m  1 for Cond it lou 1(1 1)

t i e  thud

‘l’lie ’ m im a t e r i a l s  amid procedures were exactl y tile sam ime as for Exp erium e ’ui t 1

an har as s imnu ltaneous  l earn ing  was concerned . Time d ii lerenice’ in time tWo

ex p erim m ie zits was represented by the i n i t i a l  t r i a l  on e~i cim t a sk  alone f o r  t u e

sub jec ts in Condition T-RFD . The subjects we’re first given the 24 name

pairs i n  Lhie sante order as would occur in time subse’queunL S imi iu l t am l e o h i s  1 can t-

t ug . Lie-i m pair occurred twice , and t h e exposure  per iod was 4 seconds, W~

s li sp! y allowed one-third of the exposur e time given in simultaneous learn lu g

where L lm ie eI tasks were being learned . A f t e r  the sing le’ st:udy trial , ree ni

W,mS t, m l .- mi .  ‘l’imen , time second l i s t  was g iven  for  a stud y tri a l (time order mu d

Ire- t hu ., ucy be im m g time same as for s i mn u I t an e o u u ~ l e a r u i i u m g )  at  a 4 — se - c omid ra te- ,

t n i  t~ )W. - .1 by Cite’ freq uency-jud ging test . Finall y, C i t e  24 pa irs for reco gni i -

i i  ii  We 1 ~ I v e m i  d St  tid y and test trial . lui muin ’d L it  e’ l y t i m - r c a  I tez r , time’ sub

j e L L S  r e  g i v e n  time sinmultaneous list (12-second rate’) icr two stud y zu i i c i

Ct’~ t t r i m l s  to m atch  t i m e  two t r i a l s  g iven  Co t h e  se ibj e e t s  i n  Cond i Lion R i”i) .

I t simon Id be c’ m r mp h m i u s i z c d  t hat  Lh e~ semb i i ct  S i n  Cond ii ion I’—R FD were’ l u l l  y

_C~ ~~~ 
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tmm fo riimed throughout. Before any lis t was given ! for stud y ,  ti m e subjects Were

Le)ld that Lhie’y wou ld be g iven t h ree  d i f f e re nt l i s t s  a ioni c .  ‘l ime  m a t e r i a l s  i i i

e , i e h i  l i s t  were  described as well as the’ nature’ oi the retenti on tests,

The subjects knew that a f t e r  h a v in g  time t r i a l s  on e , i c l i  l i s t  al o n e , t h ey wot ih d

b ’  g i ve il fu r t her  l ea rn ing  t r i a l s  on t h e  lists combined  f o r  a i n t u i t  amleous pre’-

selita t ion .

Thirty subjects were assigned to each ci time two groups by a block-

r~ii t d o u m i i - ~e’d schedule .

Re’sul tt;

Re’cüll. The mean nurmibers of correct responses on eacim trial tinder each

cond it ion are shown in Figure 2. We will speak of three trials for Coni diti eiuu

I’-RFD where  t ime f i r s t  t r i a l  indica tes  the performance on time tasks wimen prc-

S ei l tL ’e l sing ly ,  and tr ials 2 and 3 r ep resen t  s i m u l t a n e o u s  l e a r n i n g . IC is

e v i den t  irons Fi gure 2 that recall for trial 2 under Condition T-RFD was nio t

su perior to the reca l l  on time second trial for Condi t ion  RFD as might be

expected if differential encoding occurred . In fact , time increase in per-

l o r nianc e between trial 1 and trial 2 is less under Condition T-RFD than tinder

Co n d i t i o n  RFD as shown by a significant interaction , F (1,58) = 5.34, 2, <

O v e r a l l , t he r e  was a small  positive effect of having had a stud y-test trial

cci each  task alone. The mean sum of trials 2 and 3 b r  Condition T-RFI)

(23.37) is greater than for trials 1 and 2 of Condition RFI) (18.53), t

2.44, 1! <. .05. Nevertheless, the fact remains that a study-test cycle cmi

ea~ i m tank atone was not as effective for simultaneous learning as was siu mm e m i- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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t a m n e o u S  l e a rn ing  p e r  Sc .

Recognition amid I reque’utcy judgments . C h i c  1 re -qu e u e  y j i J ~ u mit . m i i d  t lit

r e e e ) gn i t  tori  scores  ( F i g u r e  3) simow e v e n  umioL ’c d ra i t ma t  i ca i  l y C m iii d i d  t h e

score’s thie failure ’ of t r a n s f e r  t r o u t i  t i m e ’  j a i l lab siiig l e ’ L i  i~t h I i i  ‘ i t c h

t , i i l e OU S  Ie ’l tr n i i n m g . Cit e ni me~i ul e o r r e ’l . i t  i on  b r  t i i i ,’ t i e q i i ~ - ti ey J I : , k i i t L e  I I

t r a i n  .~)t) out trial 1 to .82 on t r ia l  2 U U .11), aiid L ime - t i m .  i i i  i u e u ’~~ : u i t  l e t S

e rr o rs  i n c r e a se d  trot s  2 .07 Cc b .83 (t  5 .0/) . l i m e  p e n  01 : n  .- on t r i . t I  2

.mntd 3 1 or Conid it ion T—RFI) was a littl e b e t t e r  i L i u m  em ni  t r ,~ I a 1 inch ~
‘ I on

Cu mi d i i  m c m i  RID , bu t  mie ither b r  ir e q n e u m c y  j u u d g u t c u i L :  ( t — h .71) liar I or I C  c u .

m i l L  ion  i t  .73) were  time ’ d i f f e r e n c e s  r e l i a b l e. ‘th us , altho ug h t i :.wnL e I

I roms i n d i v id u a l  t a s k  l e a r n i n g  to s i u u u u l C a n m c u u s  l e s i n i i i u m g  did n u t  Fe e  iii i iii

absolutc iicgative transfer , the p o s i t i v e  L ran s i e r  was  i i i i t i u i . m I  - As m ’,m~, lit -

Seeci  i n  F igure  3 , for bo th  t a sks  t h e r e  was  v e r y  1j t t l ~ c v t i l e - i . e  e u . !  - u  I t u i i i

ci Lect of having had the initial trial . liii s is sltowmi Le, t i n  t t i m . u t

t i m e ’  im iu p r o v c m c ’n t  b et w e e n  t r i a l s  2 and 3 Ion Cuimd I t  l v i i  h -~~ l I ’  ~~~t .  t I tu S I . .

sa nte ’ an t h e  i n i mprov e m i me n i t  b e t w e e n  trials I ar id  2 f u r  L~~i u d i • l~~’’

C or r e l a t i o n s . For C o n d i t i o n  ‘1 —R I - I) 
- t i m e  e u ’ni  ~- I m t  l u : i s  u ‘ ~ P..

~,., u re- s o ut  t r i a L  1 and C h o s e  on t r ia l  2 w e - r e -  , V u ! ~ , ~~~~~~ , : 1  . ‘, 
-
f t . t  l e t  i l l ,

I r c q mne n c - y jtnd gur ic ut t s , amid r e c o g n i t i o n , r e - s p u _’ e t i v e l y . I m e -  o c r ~ i . m t  l o u i s  b e —

t W e ’ u - i m  I r i - m i s  2 arid 3 w e - F i t  i d e nt i c a l  fo r  a l l  t h r e e  t a s k : , , ,.~~j .  IL rt i i

b i l l  t i 1 , were  a l so  s u bst a n t  ial  for  C on d i t  i on  R I D , t u e  I o w e -~~~t c o r r el a t  t e r n

be trig . /0 for time recognition scores . ‘ l im e i m m i c r r c  1 a t  I o n s h m i p s  : u I i t o u i g  i me-

s c o r e - s  e mmi L ime dj f t e r e n t  t asks  were  d e l e  ~i ii j i ue’d by u si n g  t o t a l  sc o r e -n (~~ l l
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I r i al s)  for  e a c h  t a s k .  i’o~ Co m m d i t  ion  1( 1-h ) , t i me’ v . i  1a~-s we-r i  . I U , , j i , ati d

.71 for l ists I x 2, 1 x 3, and 2 x I , r. l ) e - e L i V c  l y .  f i i e - e o r i e s p o n m d i r i t  .‘ , t l ’ i e

for Condition ‘I’-RFI) were .5b , .70, amid ,50 .  t u e  l a L C e r  : ; e - t  u l  c u r r e  l a t  l o u i s

m u s t  bet cons ide-r ed h ig hi and t h e r e b y  do r io t  a l l o w  us to niake a r t y  i n t l  r u - m i c e ’ s

abo u t  d i f f e r e n t i a l  e ncod i ng .

Di~ cus~~Ion

Our a t t e m p t to c’s t a b  I i s i m  d i f f e r e - m m L  ia l  e u t e o d i m i g  at  t , i n i - ~:, by I i : ,  mi g a

p r e l  i uu i it i a r y  t r i a l  on each  L a sk  a l one  does 1101 a pp e ar  to  i i , i v e  l u c i i  su c e  .-:, s lu I

In f a c t , Ci te  pr e l  i ui t i nary  t r i a l  had onl y a so.t I L  p o s i t  i v e  ci i t - c l  on C i t e  p c i  -

turuimanc e win-n iii I t asks  we’re l earned  s ir t i u l L a n t e ’ o u s  l y - it was .js if t h e  l i - u i

inmg wit  i c i m  occu r red  on t i m e  p r e l i m i n a r y  t r  i . i l  was s imp l y no t  v~ ry  a p p r o p r ia t e -

f o r  t h e’ l e ar n i n g  requi red  when a l l  t h ree  t a s k s  were  p r e sen t ed  s i t t t u l t a n m e ’ o u s l v  -

We ’ mm . . e d to ask wh at is respo~i ’ ib le  for  r ime  lack of pos i t  ly e  t r a ns  [er .

Om i t -  i n L e r p r e t a t  ion ut t i g l i t  s t r e ss  Liii ’ ro le  of larg e- C C m u g . Mt thmc ’ i i r- .t

t r i a l  a! Condition T—RF1) , cacti task was tested ininime d i a t  el y a f t e r  p r e s e  n i t  l u ig

Cite ’ i t ems fo r  s t u d y .  A l t e r  s iunu It a n e o u s  l e a r n  tu g . i mow cve ’r  • the order  u t

t h e  tests was always r e c - i l  1 , 1 re ’q u en c y ,  and r t ’ e e u g n i l  1 0 m m .  We do h o t  Liv’-

exac t C i i it e d i l f e : r ei i c e t s  i m i  t i m e  t e s t s  f o r  Ch ic di ! fe’re- rit t asks bitt it is ceun-

s e -r v a t I ye  t o  n ay  t hat  t u e  di f l e r e n c e s  i i i  t i m e  L e n g i b i s  ol C i t e -  r e L e n t  i o u  i it t

v a l s  wo u l d  be a h e w  m i n u t e ’s . From unp u b I i.s hmet d n-ark , we’ know ihat tor t - en t u

is s I  i g l i t  o v e r  s ev e r a l  i t i i u i u t e s  f o ll o w i n g  tj l ~t iiu I t i m i t , ’ o u s  l u . i r n u i u i g  c i i  s t u d y i i -

arid t h i s  is  L F u e ~ i i i  sp i t .  0! the tact thm ,it time re - C e ll! jolt t u t u  iv al m y be

t~pt ui C i u i taking re’Le:it lu l l  t e s t s for  o t h e r  I j s L s . Al l ci this lu-ad :, t o  t h e

uuic1ct ~ ion that t h u  d rops  in p e r f o r m an c e  b e t w e e n  t r i a l s  i anti  2 I or t e e  u ’ :  -

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
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um i t  ion .mnnh f r e q u e ncy j uel gmtieum ts m s Se ’ e I t  i u m  1- i gLirt 3 OFe ’  probabl y not due’ I t ’

‘ I l i t  t oii~’er relent ion 1 n it er V a  Is for L r i.m I 2 Ch m am i tar t r i m 1  I

l i i i  [)Oss bi l i t y  w i m i c h i  s t r i k e s  us as most r e a s o n a b le  w o u l d  c ’ur up h u a s  I . e  a

change - in  eeiuite ’X t  . It would seem f a i r l y  st ra ighit iorw . ir d  to say t h a t  th~

o i i t e - x L  p r o d u c e d  b y a s e r i e s  of houuiogcneous  i t e m u m s  ( s i n m g le : l i s t )  was q u i t e

d u i f t ’ r e i m t  f r o m  the context produced when two otlm e ’r quite d ilmt - r e - r m t  list:.

were lear ned sinulcaneously. however , it goes w i t h ou t  s a y i n g  t i t , m t  we : i m . t e h  , u i

m u h l i C  ip.ited thu s finding at all and Chic e’xp er i n u u en t  WJ5 no t  i u i t l y t  i c  , u I  w i t h

1, 
~~~~~ Co i t .

General Discussiom i

We htiuvc been unable to produc e e v i d e n c e  s u p p o r t i n g  t i m e  i d e a  t bj t  semb-

L e t s  w i l l  cod e’ l i s t s  d i f f e r e n t ly when t im e ’s e  l i s t s  are beiu tg h arried sinai -

L . m n i e o u s l y ,  and when  the-  i m a l u r e ’  of the  r e ’ te ’nL ion t e st  for each 1 i~ t is

k i u c i w u m . [l ie ’  i n t e’r ta s k  e ur ’r e ’la t  ions OCCaS i o n i a l  ly s u g g e s t  c-ti d i l l  e ’r e u m t  Lii u i~ ad -

i ii i ’, b u t  t h e re  were  incouis  i s t e nu c i e s  f rom e x p e r i m e n m i  to  e’xper  t i t l e  U t  - l I t  m a is

to  say  t h a t  We h ave not found  t h e  c o r rel a t  ioi iai  ev i d e n c e’  Lu  be ’ of  it iue - lm v i l t m c -

h u J r t h u t  i u lt e ’r p r e ta t i o r~ of t h e  r e s u l t s  in t h e’ pr e s e n t  s t u d i e s . The- eriC LL.I h

- ui i W ’  L I  t l u ~ r e c a l l  scores cmi Chi t’ first I isi  , and lilt -s et scores gu~ vt h i tt h i -

adi c - u t  io n  t h u a t  d i f f e r e n t i a l  encoding occurred , i t i s fa r  Blare ’ dppropr  t a t

L u ,  - l i p , . - t h e ’ opposite conclusion , name ly , that all items were studied in Clue

utile - mauune’r . We cannot , of course, deny other evidenc e which does suggesi

that subjects may study differently for a recall and for a recognition

t ea l i t  .g .  , Carey 6 I~~ckhart , 1~ 73). Perhaps time simultaneous learning

ai t u l t i i ~n is no t s u f f i c ien tly sensitive to detect differential encoding .

P i t i u l t u : ,  the additional assumptions needed to predict differen ce’s in perlor-
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ul u , t m m c e ’ if differential encoding occurs are- itt 1’r ro r .  l int  t i t u -  po ss ib i l ity

r enui~u i u m s  th a t  differenti al -ncoding of mat erial Co lit a part icul ar re’Lcut-

tion test is not a very like ly occurrence- .
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