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Recall and Recognition of Tasks Learned Simultancously
Benton J, Underwood and Robert A. Malmi

Northwestcrn University

Suppose we have two clearly distinguishable sets of words, A and B,
which are to be presented as free-recall lists. Rather than presenting cach
set separately for learning, we present them simultaneously. On the study
phase¢, a word from Set A and a word from Set B are.shown together, then
another pair is shown, and so on, until all words in both sets have bceen
presented.  The subjects are fully informed in that they are told at the
beginning of the study phase that there are two sets of words, and are told
further just how one set is distinguishable from the other. One group is
told that on the memory test the A words would be recalled first, following
which the B words would be recalled. Another group of subjects is told that
they would be first asked to recall the A words, and then would be given a
recognition test of memory for the B words. We will identify the first
group as Group RR (recall-recall), and the second as Group RD (recall-re-
cognition, where D represents discrimination, or d'). Our critical intcrest
is in the recall of the A words. What can be predicted with respect to the
recall of the A words for the two groups? We will identify two classes or
types of theory which would seem to predict that the recall of the A words
would be higher for Group RD than for Group RR,

Ibeories which might fall in the first class would predict the better
recall of A words by the subjects in Group RD than by the subjects in Group
RR because preparing for two different retention tests allows the subject to
control his learning efforts to meet the demands of the task. One such

possibility will be described. Investigators generilly accept the idea that




for the usual experiment, recognition will be better than recall, although
just how tests of recall and recognition can be made equivalent is not appa-
rent. Still, the generalization is probably correct in the sense that we
may often recognize items that we cannot recall, whereas the reverse possi-
bility occurs only under unusual circumstances. It is probably also correct
to say that the usual college student knows that to learn to recognize an
item takes less study time than to learn to recall it. These premises
suggest that under simultaneous learning the subjects in Group RD might
allocate their study time differentially between the two lists. 1t each
presentation of two words (one from each set) is for 6 seconds, the subject
might spend 4 second studying the item to be recalled, and 2 seconds study-
ing the item to appear on the recognition test. The subjects in Croup KR
should allocate an equal amount of time to each item because both sets arc
to be recalled. The prediction is clear, namely, that the recall of the A |

items will be higher for Group RD than fer Group RR,

The same prediction can be reached by several routes which initially

assume differential encoding for recall and for recognition. Differential f

encoding means that the encoded words for recall consist of different types
of information from the types constituting the memories for words cncoded
for recognition. A second assumption would provide for some degree of in-

dependence in storage '"space' for the two sets of words given differential
I 13 13 4

cncodings, and also make the total space available greater when two typces

of encodings are used rather than one. A third assumption must provide a
decreasing encoding or storage function per unit of study time, e.g., the

greater the space already occupied, the more difficult it is to fill the re-
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maining space. Assumptions such as these can lead to the prediction that

recall of the A words would be better for Group RD than for Group RR.

As is apparent, the first class of theories is based on the control of
study time by the subject, and falls back on the simple fact that the amount
learned is directly related to study time. Theories of this type might be
viewed as being rather uninteresting as compared with theorics of the
second type which emphasize differential encoding. Nevertheless, if the
outcome is as predicted by both classes of theories, further steps will
have to be taken to determine which seems to best account for the evidence.

The failure to find a difference in the recall of the A words for the
two groups would, of course, call into question the assumptions underlying
the theories. Perhaps of greatest theoretical interest would be the apparent
denial of the differential encoding assumption. It would deny the possi-
bility that when two tasks are given for simultaneous learning (one to be
tested by recall, one by recognition), the subject deliberately encodes
them differently. Insofar as we have been able to discover, the experimental
literature does not contain evidence which is directly relevant to the
cumpirical question we are asking. In fact, we have not found studies in
which two tasks, normally learned separately, are learned simultancously but
tested as two different tasks. There have been, of course, many studics
in which a second task has been presented along with the target task with
the intent of gauging the difficulty of various target tasks in terms of
variation in the pcrformance on the second or auxiliary tasks. Work in this
and related areas is reviewed by Kahneman (1973), Kerr (1973), Garner (1974),

and Norman and Bobrow (1975).




Experiment 1

This experiment consisted of three conditions which will be identified
as RRR, RRD, and RFD, In the illustrations used above, subjects were said
to have been given two lists to learn simultaneously. In all of the studies
to be reported, three lists were used along with three different types of
retention tests. The lists will be identified as 1, 2, and 3 as determined
by the order in which the lists were tested. Under Condition RRR, the sub-
jects recalled all three lists in order; under Condition RRD, Lists 1 and 2
were recalled in order, followed by a recognition test for List 3. Under
Condition RFD, the subjects recalled List 1, were given a frequency-judging
test (F) on List 2, and a recognition test on List 3. The critical intercst
centers on the recall of List 1 as a function of the number (1, 2, 3) of
different types of retention tests. A further examination of the influence
of number of different retention tests can be made by comparing the recall
of List 2 for conditions RRR and RRD, where the number of different types
of retention tests are one and two, respectively. Finally, it can be seen
that by comparing recognition scores on List 3 for Conditions RRD and RID,
we can determine if recognition differs as a function of number of different
types of retention tests (two versus three).

Method

Lists. Three classes of materials were made into lists, each of the
three lists consisting of 27 pairs of words. The intent was to make cach
class clearly distinguishable from the others. We used the Battig-Montaguc
(1969) norms to construct 27 pairs made up of animal names on the left,

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




List 1. List 2 consisted of pairs in which names of cities were on the left,

names of birds on the right, e.g., Berlin-Ostrich. The third class (List 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 randomly to be presented once, 9 pairs to be presented twice, and 9

pairs to be presented three times. Then, the three different lists werc
brought together into a single list consisting of 54 sets, each set contain-
ing three pairs, one from each class. Tuus, the three pairs in the first

set consisted of Columbia-Henry, Buffalo-Donna, Rome-Thrush, horizontally

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

of Seattle “parrow, Millikin-Brian, Donkey-Louise. The 162 positions (54
sets pairs each) contained 9 pairs at frequencies 1, 2, and 3 for
ead as described carlier. The position of the three pairs within

cach scet of three was random,

Conditions. All subjects were presented the same study list. The
three conditions differed in terms of the nature of the memory tests given
for the three lists. All subjects were tested in the same order on the
three lists. For Condition RRR, the subjects recalled all three lists in
order. For Condition RRD, the subjects recalled List 1, then recalled List
2, and then were given a recognition test (D) on List 3. On this recogni-
tion test, 9 new pairs were randomized among the 27 old pairs to produce a
36 pair YES-NO recognition test. For the third condition (RFD), the sub-
jects recalled List 1, gave frequency judgments for List 2, and then were
given a recognition test on List 3, For the frequency-judgment test for

List 2, 9 new pairs were added to the 27 appearing in the study list, and




the subjects circled a number for e¢ach pair (0, 1, 2, 3) to indicate their
judgments of the frequency with which the pair had been presented.

Procedure and subjects. Thirty subjects were assigned to each of the

three conditions by a block-randomized schedule of conditions. The subjects
were fully instructed as to the nature of the list and the nature of the
menory tests appropriate for each condition. After the initial instructions,
the list was presented for the first study trial at a l2-second rate, i.c.,
12 seconds for each set containing three pairs. The list included one pri-
macy set and one recency set. On the recall tests the subject was presented
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 recency
sets were used as illustrations. The subjects were given as much recall
time as needed or desired, and they were urged by the experementer to 'dig
a little deeper'" when it appeared that recall attempts were about to be
terminated by the subject. After the subject gave up on his attempts to
recall pairs from List 1, the experimenter moved to List 2 which was handlcd
in the same manner as List 1 for Conditions RRR and RRD. For Condition RFD,
List 2 was given as a frequency-judging test. The instructions were printed
on the test sheet and these were read by the experimenter as the subject
tfollowed. The subjects were required to make a decision on all 36 pairs,
the pairs being listed in alphabetical order.

The subjects in Condition RRR recalled List 3, and the procedure was
e¢xactly the same as for Lists 1 and 2. For Conditions RFD and RRD, the
memory for the third list was tested by recognition. The instructions were

printed on the test sheet and again the experimenter read these instructions




as the subject tollowed. The 36 pairs were alphabetized on the test sheet

and the subjects circled YES or NO to indicate their decisions for cach pair.
After the first set of tests had been completed, the subjects were ypiven

a second study trial followed by a sccond set ot tests exactly as had been

given after the first study trial., The order of the scts on the two study

trials was exactly the same.

Results

Recall and recognition. The recall values of interest were those tor List

L for all three conditions, and for List 2 under conditions RRR and RRD.

he mean recall scores for these two lists for each trial are shown in
Figure 1. For both conditions, recall increased as the number of lists to
be recalled decreased. We quickly add, however, that the statistical support
tor this conclusion is dubious. The differences among the three conditions
for List | were not reliable, F (2,87) = 2.96, p > .05. For List 2, the I
for conditions was less than one. But, for both lists, the interaction be-
tween trials and conditions attained the .05 level of significance, 1ndicat-
ing that the differences among conditions were increasing as trials con-
tinued. [t will be remembered that the pairs were presented with different
trequencies, nine pairs each being given frequencies of 1, 2, and 3. Re-
call, of course, increased directly as frequency increased. An evaluation
of condition differences was made for the recall (both trials combined) of
the nine pairs presented once on the study trial. The means were 2.83,

4.00, and 4.90 for Conditions RRR, RRD, and RFD, respectively, and the dif-

ferences would be judged reliable, F (2,87) = 5.21, p < .01. Still, when all




frequency levels were included in the analysis, the interaction between

conditions and frequency levels was not reliable. 1t appcars to us that

these data indicate that if there is an influence on recall which is associated

with the number of different retention tests, its magnitude is small.

If disproportionate effort is allocated to recall tasks during study,
the recognition scores for Condition RRD should be poore. than those for
Condition RFD, 1In fact, the mean sum of the misses and false alarms (com-
bined tor both trials) was actually greater under Condition RRD (9.60)
than under Condition RRD (7.63), although the diffcrence was not reliable
(t = 1.16).

Frequency judgments. These judgments were given to the pairs of List

2 under Condition RFD. Our comments will be brief because these scores do
not speak to the basic question. The mean correlation between the true
frequencies and judged frequencies for the 36 pairs was .79 on the first
trial, .78 on the second. The failure of the mean correlation to increase
from Trial 1 to Trial 2 has been found in other experiments as yet unpub-
lished. The reason for the lack of increase is unknown. The average judged
frequencies for both trials combined were .24, .97, 1.60, and 2,19 for fre-
quencies 0, 1, 2, and 3, respectively.

Correlations. The purpose of examining intertask correlations is to
make inferences about encoding processes. High incertask correlations do
not tell us much about the independence of encoding processes, but correla-
tions not differing statistically from zero do. When the performance scores
on two tasks are unrelated, it must mean that the processes underlying the

two tasks are independent. One of the issues of interest in the present

studics concerns the possibility of subjects encoding recall and recogni-
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Figure 1. Recall as a function of list, condition, and trial (Experiment 1).
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tion tasks differently. A zero correlation between the scores on the reten-
tion tests for recall and recognition would support the idea of ditferential
encoding. To expect to interpret zero correlations in 4 meaningtul way re-
quires that the scores be reliable. For the present studies we have usced
the correlations between the scores on trial 1 and trial 2 of a given task
to estimate reliability.

There were six lists that were recalled. The intertrial corrclations
varied between .77 and .88. For recognition, the reliabilitices were .62
and .79 for Conditions RRD and RFD in order, and the reliability of the fre-
quency judgments for Condition RFD was .86.

I'he intertask correlations are shown in Table 1. The most noteworthy
tact implicd by these correlations is the rather complete lack of discrimina-
tion associated with types of retention tests. The three corrclations for
Condition RRR represent the relationships among three recall tests. The
three correlations for Condition RFD represent the correlations among threc
different types of retention tests. Given the comparability in the relation-
ships, one¢ would be hard pressed, to say the least, to make a case for the
proposition that different processes underlie the three different retention
tests.
biscussion

e results gave weak evidence for a relationship between recall and
number of different types of retention tests expected. Furthermore, recog-

nition was uninfluenced by the number of different types of retention tests.
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The correlational evidence was most surprising in that under Condition RED
the interlist correlations were quite substantial and numerically averaged
liigher than for Condition RRR where the subject recalled all three lists.
If subjects in Condition RFD were encoding the three tasks differentially,
the skills at doing so were apparently intercorrelated. On the other hand,
the subjects may have simply encoded all pairs the same.

The subjects appeared to have no problem distinguishing among the
classes of the material in the three lists, They never recalled a pair from
a wrong list. Still, the distinction among the three lists may have beean
more apparent to the experimenters than to the subjects; the subjects may
have made little effort to classify the items because to do so was not casy
and for some subjects, perhaps, a waste of good study time. We decided,
therefore, to construct a new set of materials which could be more readily
classified into three domains.

Experiment. 2

The three different types of pairs presented the subjects in Experiment
Il seemed to be clearly distinguishable from each other. Still, this may not
have been true when subjects attempted to determine quickly the nature of
the retention test to be given for a particular item. The distinction
anmong, the paics would have to be made on the basis of semantic differences,
imd it is possible that some negative effects in encoding may have been pre-
sent in Condition RFD as the subjects attempted to classity each item prior
to diflerential encoding. In Experiment 2 we established differences among
the three types of items on both semantic and orthographic dimensions., It

thus became possible for the subjects to determine how an item would be




Table |

Interlist Correlations Based on Scores Across Two Irials for Experiment |

List 1 & List 1 & List 2 &
Condition List 2 List 3 List 3
RRR .65 .62 .31
RRD .61 .51 =29
RFD .56 .63 .66

NOTE: With 28 df, a correlation of .36 is nceded for p = .09,
.46 for p = .0L.

| ——
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tested on the basis of a primitive analysis using only orthographic cues,
Classification decisions could have been made very rapidly so that if dif-
ferential encoding was to occur, almost the entire study time could be devoted
to it. We used only two conditions for this experiment, RRR and RFD. The
procedures were almost exactly the same as those used in Experiment 1, the
essential differences being in the materials used for constructing the three
lists.
Method

Lists. List 1 consisted of 24 pairs of names, with boys' names on the
left, girls' names on the right. The first letter was capitalized, e.g.,
Howard-Rita. Each pair occurred twice in the study list, once in each half.
List 2 consisted of 24 animal names which were all priated in capital letters,
¢.g., MOUSE. Eight words were assigned to each frequency (1, 2, 3). Under
Condition RRR, of course, the subject recalled as many of the 24 animal
names as possible. Under Condition RFD, the 24 words were mixed with eight
new words and the subject made absolute frequency judgments for the 32 words.
List 3 consisted of two-word phrases, the two words being separated by a
hyphen.  These phrases were printed in lower case on the memory-drum tape.

Ihe phrases were all common sequences such as foul-line, picture-frame, and

and barbed-wire. Each was presented once on the study trial. These pairs
were recalled by the subjects in Condition RRR, and for the subjects in Con-
dition RFD, the 24 phrases were mixed with eight new phrases and presented
as a YES-NO recognition test.

These three lists were merged, of course, to form a single study list
in which the three sublists were learned simultancously. To accommodatc

the frequencies, 40 sets of three stimuli each were required. No primacy
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or recency buffers were included. Within an exposure set, all of the threc
items were from the same sublist, i.e., they were all animal names, or all
name pairs, or all common phrases. If subjects encoded the lists differently,
the arrangement allowed all items being exposed at the moment to be encoded

in the 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 presented pe recalled
and rehearsed while the drum was exhibiting items for recognition and for
frequency judgments.

Procedures and subjects. All subjects were fully informed of the nature

of the materials and how they would be tested. All details were the same as
for Experiment 2. Again, 30 subjects were assigned to each condition by a
block-randomized schedule.
Results

Recall. The critical comparison involves the recall of List 1 (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) and
12.43 (4.72). Thus the subjects who were required to recall all tasks
actually did a little better on both trials than did those who recalled
only the first list, although, of course the differences were not reliable
(F < 1). The subjects in Condition RRR also recalled the other two lists.
The recall of List 2 (made up of animal names) was high, the mcans for the
two trrals being 13.97 (3.50) and 18.97 (3.25). The means tor List 3 (two-

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




Recopnition and frequency judpments. For Condition RFD, the mean corre-

lation between true and judged frequency for the items in List 2 was .81 for
the first trial, .83 for the second. For recognition on the third list,
the mean sum of the misses and false alarms was 6.53 (4.67) and 3.60 (3.34)
for the two trials in order.

Correlations. The intertrial correlations for all lists were quite
high, varying between .65 and .82. The interlist correlations led to much
the same conclusion as had been reached for Experiment 1 (Table 1). Ftor
Condition RRR, the three correlations (1 x 2; 1 x 3; 2 x 3) based on scores
summed over trials were .40, .34, and .67. For Condition RFD, where the correla-
tions represent the relationships between scores on different types ol memory
tests, the values were .42, .38, and .42. That the correlations for both
lists were somewhat lower than those found tfor Experiment 1 probably retlects
the fact that the lists used in the present experiment were more hetero-
geneous (on several dimensions) than those of Experiment 1.
Discussion

The results of the present experiment were unequivocal; recall wias not
related to the number of different retention tasks expected. If the lists
were encoded differentially to match the different retention tests, there
was no evidence of this i1n recall differences or in differences among the
corrvlations. It will be remembered that in the introduction we noted that
two lines of thought would lead to the expectation that recall of the first
list would be higher for Condition RFD than for Condition RRR. One of thesc
was based on differential encoding, a possibility which, in view of our

results, was beginning to seem unlikely. The other was based on the some-
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what uninteresting idea that the subject might allocate wore of the available

study time to items to be recalled than to items which would be tested for
recognition., As discussed earlier, because a given exposure set in the pre-
scnt experiment consisted of items from the same list, it would have becn
ditficult for the subject to divide the study time unequally. Thcrcfg;u, we
did the third experiment to allow the subject this possibility, just as it
was possible in Experiment 1.
Experiment 3

Met hod

This study was conducted in the same way as Experiment 2; only a slight
change was made in the pn?santation of the materials. In Experiment 2, thec
three stimuli presented }ogether during the 12-sccond exposure period were

J

all of the same class. In Experiment 3, we simply arranged the items so that

7

on a given l2-second exposure each of the three classes or lists was repro-
sented by one item. Thus, the presentation was comparable to that used in

Experiment 1. The 3Q;subjucts in each condition were assigned by a block-

.

randomized schedule., :

Results

e eqn

Recall.  The récall scores for List 1 were comparable to those found
in Expcriment 2. For Condition RRR, the mean values were 6.97 (4.40) and
12.53 (5.00) for t;c two trials. The corresponding values for Condition RFD
were 7.30 (3.87) ;nd 13.77 (4.68). The direction of the small differcnce
was opposite to tgat reported for Experiment 2. The smallness of the dif-
ferences for boté cxper iments must be emphasized. We did an analysis of
vartance for recall of List 1 for the two experiments for the two conditions

to sce it the interaction between conditions and experiments was reliable.

¥
4
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It was not (F = 1.36).

For trials 1 and 2 of List 2, the wmean recall was 13.00 (3.04) and
17.63 (3.21). For List 3 the values were 3.83 (1.72) and 9Y.67 (3.406).
All of these values are a little lower than those for Experiment 2.

Recognition and frequency judpments. The mean corrclation between true

and judged frequency for List 2 under Condition RFD was .76 tor the first
trial and .77 for the second. The sums of the misses and talse alarms tox
List 3 were 8.03 (3.10) and 5.97 (2.93) for the two trials in order. Nouc
ot these findings is related to the central issue under i1nvestigation, but
they do show that the subjects learned all lists to some degree.

Correlations. The reliabilities, as shown by intertrial correlations,
were a little lower and a little more varied than those obscrved for Experi-
ment 2. For Condition RRR, the three correlations in order (lists 1, 2, 3)
were Y20 .48, and .58. The values for Condition FRD were .82, .62, and .55.
For the intertask correlations, some changes were also observed. The three
correlations for Condition RRR in order ( 1 x 2, 1 x 3, 2 x 3) were .01, .61,
and .67. For Condition RFD, the values were -.01, -.09, and .27. The values
tor this latter condition for Experiment 2 were .42, .38, and .42. Howcver,
none of the differences between the correlations in the two experiments for
Condition RFD was found to be statistically reliable. Furthermore, as we
will sce, the correlations were not well replicated in Experiment 4.
biscussion

Ihe data for the three experiments as a whole seem to indicate that we
have nothing to explain, but in so saying, we are denying the assumptions
of the two classes of theories discussed in the introduction. The results

scem fairly definitive with regard to the first type ot theory, the typ

T
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which proposed that the subject allocated his study time differentially for
recall and for recognition. In Experiment 2, three ditfferent items from the
same list were exposed together; in Experiment 3 the three items consisted
of one from each list. It is our belief that the subjcct could more readily
devote differential study time to items in the lists in Experiment 3 than in
Experiment 2, but if this did happen there was no clear cevidence that the
recall of the first list was changed thereby.

The second class of theories depends upon an assumption of differential
encoding for recall and recognition tests. We have found little evidence to
support this idea. Still, our situation may not be a good one in which to
cncourage differential encoding. The subjects may be so busy merely trying
to learn something that it would be expecting too much to assume that they
could carry out the classification of the items and subsequent differcential
encoding. With this possibility as background, we attempted in Experiment 4
to make it easy for the subject to encode differentially.

Experiment 4

It differential encoding of tasks does take place, it should most
readily occur for tasks learned singly. Thus, if subjects are given a
single list under recall instructions, and at another time a second list
under rcecognition instructions, differential encoding should occur if it is
poing to occur at all. Therefore, we attempted to induce our subjects to
encode differentially by giving them an initial trial on each list alone.
Following this, the subjects were transferred to simultaneous learning of
the three tasks just as in the previous experiments. This group will be

designated as representing Condition T-RFD, where the T indicates the initial




study-test trial on cach list independently.  The second proup represented
Condition RFD, and the procedure for this condition was c¢xactly the same as
in Experiment 3. If the initial study-test trial on ecach task alone for
Condition T-RFD produces differential encoding (at least for recall and recog-
nition), and if this carries over to simultancous lcarning, then, as expected
by theories cmphasizing differential encoding, Eccull pertformance on the
tirst test trial of simultancous learning under Condition T-RED should be
preater than recall performance on the sccond test trial for Condition RIYD.
Mcthod

The materials and procedures were exactly the same as for Experiment 3
as lar as simultaneous learning was concerned. The diffcerence in the two
experiments was represented by the initial trial on each task alone for the
subjects in Condition T-RFD. The subjects were first given the 24 name
pairs in the same order as would occur in the subscquent simultaneous learn-
ing. Each pair occurred twice, and the cxposure period was 4 seconds. We
simply allowed one-third of the exposure time given in simultancous learning
where three tasks were being learned. After the single study trial, recall
was taken.  Then, the second list was given for a study trial (the order and
frequency being the same as for simultaneous learning) at a 4-sccond rate,
tollowed by the frequency-judging test, Finally, the 24 pairs for recogni-
tion were given a study and test trial. Immediately thercafter, the sub-
jects Jere given the simultaneous list (12-second rate) for two study and
test trials to match the two trials given to the subjects in Condition RFD,

It should be emphasized that the subjects in Condition T-RFD were tully
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informed throughout. Before any list was given for study, the subjects werce
told that they would be given three different lists alone. The materials in
cach list were described as well as the nature of the retention tests,
The subjects knew that after having the trials on each list alone, they would
be given further learning trials on the lists combined for simultancous pre-
scentation.

Thirty subjects were assigned to each of the two groups by a block-
randomized schedule.
Resultes

Recall. The mean numbers of correct responses on each trial under each
condition are shown in Figure 2. We will speak of three trials for Condition
[-RFD where the first trial indicates the performance on the tasks when pre-
sented singly, and trials 2 and 3 represent simultancous learning. It is
cvident from Figure 2 that recall for trial 2 under Condition T-RFD was not
superior to the recall on the second trial for Condition RFD as might bec
expected if differential encoding occurred. In fact, the increase in per-

tormance between trial 1 and trial 2 is less under Condition T-RFD than under

Condition RFD as shown by a significant interaction, F (1,58) = 5.34, p < .05.

Overall, there was a small positive effect of having had a study-test trial
on each task alone. The mean sum of trials 2 and 3 for Condition T-RFD
(23.37) is greater than for trials 1 and 2 of Condition RFD (18.53), t =
2.44, p < .05. Nevertheless, the fact remains that a study-test cycle on

cach task alone was not as cffective for simultaneous learning as was simul-
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Figure 2. Recall as a function of condition and trial (Experiment 4).




taneous learning per sc.

Recognition and frequency judgments. The frequency judgments and i

recognition scores (Figure 3) show even wore dramatically than did the
recall scores the failure of transter trom the initial single trial to sival
tancous learning. The mean correlation tor the trequency judpgments toll
from .90 on trial 1 to .82 on trial 2 (t = 6.22), and the mean recognition
errors increased from 2.07 to 6.83 (£ = 5.07). The performance on trials 2
and 3 for Condition T-RFD was a little better than on trials | and 2 101
Condition RFD, but neither for frequency judgments (t = 1.71) nor tor roco,
nition (t = .73) were the differences reliable. Thus, although the switch
from individual task learning to simultancous lcarning did not recult in
absolute negative transfer, the positive transfer was minimal., As may be
scen in Figure 3, for both tasks there was very little evidence of o latent
¢tfect of having had the initial trial. This is shown by the fact that
the improvement between trials 2 and 3 for Condition 1-RED was about tin
same as the ifmprovement between trials | and 2 for Condition Kb,
Correlations. For Condition T-RFD, the corrclations betwooen 1 ;

scores on trial | and those on trial 2 were .64, .84, and .44 tor recall,

frequency judgments, and recognition, respectively. The corrclations be-
tween trials 2 and 3 were identical for all three tasks, .83. The relia-
bilities were also substantial for Condition RED, the lowest correlation
being .70 tor the recognition scores. The interrclationships among the

scores on the different tasks were determined by using total scores (all




trials) for cach task. For Condition RFD, the valuces were .10, .33, und
.71 for lists 1 x 2, 1 x 3, and 2 x 3, respectively, The corresponding valuces

for Condition T-RFD were .56, .70, and .50. The latter sct of correlations

must be considered high and thereby do not allow us to make any inferences
h about differential encoding.
Discussion

Our attempt to establish differential encoding of tasks by using a
preliminary trial on cach task alone does not appear to have been successiul,
In fact, the preliminary trial had only a swmall positive c¢ltect on the per-
tormance when all tasks were learned simultancously. It was as if the learn-
ing which occurred on the preliminary trial was simply not very appropriatc
tor the learning required when all three tasks were presented simultaneously.
We need to ask what is respoasible for the lack of positive transfer.

Une interpretation might stress the role of forgetting. On the tirst
trial of Condition T-RFD, e¢ach task was tested immediately after presenting
the items for study. After simultaneous learning, however, the order of
the tests was always recall, frequency, and recognition. We do not have
exact time differences in the tests for the different tasks but it is con-

scrvative to say that the differences in the lengths ol the retention inten

vals would be a few minutes. From unpublished work, we know that forgettiung

is slight over several minutes following simultancous lcarning on study trials,
and this is true in spite of the fact that the retention interval may be

spent in taking retention tests for other lists. All of this leads to the

? conclusion that the drops in performance between trials 1 and 2 for recop-
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nition and frequency judgments as seen in Figure 3 are probably not duce to
the longer retention intervals for trial 2 than for trial .

The possibility which strikes us as most reasonable would emphasize a
change in context. It would seem fairly straightiforward to say that the
context produced by a scries of homogencous items (single list) was quite
different from the context produced when two other quite difterent lists
were learned simultaneously. However, it goes without saying that we had not
anticipated this finding at all and the experiment was not analytical with
espect to it.

General Discussion

We have been unable to produce evidence supporting the idea that sub-
jects will code lists differently when these lists are being learned simul-
tancously, and when the nature of the retention test for each list is
known. The intertask correlations occasionally suggested differcntial cncod-
ing but there were inconsistencies from experiment to experiment. This is
to say that we have not found the correlational evidence to be of much value
for the interpretation of the results in the present studies. The critical
fata were the recall scores on the first list, and these scores gave little
indicat ion that differential encoding occurred. It is far more appropriate
to draw the opposite conclusion, namely, that all items were studied in the
same manner. We cannot, of course, deny other evidence which does suggest
that subjects may study differently for a recall and for a recognition
test (c.g., Carey & Lockhart, 1973). Perhaps the simultaneous learning
situation is not sufficiently sensitive to detect differential encoding.

Perhaps the additional assumptions needed to predict differences in pextor-
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mance if differential encoding occurs dre in error. But the possibility

remains that differential cncoding of material to fit a particular reten-

tion test is not a very likely occurrence.
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