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The present experiment used essentially a transfer-of-training paradigm to
study the fate of individual items in the Brown—Peterson paradigm. The Ss first
received 3 tests on triads that came from the same taxonomic category. This
was followed by 3 tests on triads from a new category. In the second half of
the experiment Ss received either a third category (Release), the first-presented
category with the same items (Same), the first-presented category with dif-
ferent items (Different), or they continued with items from the second category
(Control). “Learning” effects were found in Condition Same, “interference’”
effects in Condition Different, and release from proactive inhibition effects
in Condition Release. Together with evidence from a final recall test, these
data present strong evidence for specific items being stored and retained
across successive Brown—Peterson tests, despite the typically observed mas-
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sive interference.

The question of whether there is a short-

_memory can most convincingly be answered
by a demonstration that the 2 memories
obey different laws of acquisition and re-
tention. Although it has been proposed

hat information in the short-term store is
éncoded phonemically while information in
“the long-store is encoded semantically, re-
cent research has shown that both phonemic
- and Semantic encoding occur in both the
- short- and long-term memories (Glanzer,
Koppenaal, & Nelson, 1972; Nelson &
Rothbart, 1972; Shulman, 1972). While a
- rationalization of these overlapping en-
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- 2 Requests for reprints should be sent to Lynn
" Hasher, Department of Psychology, Temple Uni-
versity, Philadelphia, Pennsylvania 19122,

term memory independent of a long-term

coding effects that is consistent with the
assumption of 2 memory processes may be
found (e.g., Glanzer et al.), such results
have at least eliminated the simplicity of
the original assumption that the 2 stores
differ in terms of the kinds of information
that they process.

With regard to retention, it has been
argued that memory traces in the short-
term store decay while those in the long-
term store are interfered with or suffer a
loss of accessibility (Tulving & Pearlstone,
1966). Attempts to demonstrate decay
processes (e.g., Peterson & Peterson, 1959)
have been hampered by the fact that classi-
cal interference mechanisms have been
shown to operate in tasks such as the
Brown—Peterson paradigm (Brown, 1958;
Peterson & Peterson), which presumably
tap short-term memory (Keppel & Under-
wood, 1962). Furthermore, indirect at-
tempts which might have shown decay in
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the short-term store have actually found
evidence for long-term storage (Hebb, 1961)
in a “short-term’” task. Thus, strings of
items that are repeated after lags filled
with the immediate recall of other strings

of items have a higher probability of being

recalled than do nonrepeated strings.

While the pure decay of items has no
support in the literature, there is some re-
cent evidence (Cermak, 1970; Kincaid &
Wickens, 1970) that suggests that the pro-
active interference (PI) that occurs across
successive Brown—Peterson trials may it-
self decay in time. The level of release
from PI, or improvement in performance,
was found to be a function of the length
of the delay introduced between 2 succes-
sive test trials. ‘An alternative interpreta-
tion of this effect, of course, is that differ-
entiation, a process that in long-term
memory tasks is known to reduce inter-
ference (Dallett & Wilcox, 1968; Under-
wood & Ekstrand, 1967; Underwood &
Freund, 1968), was operating here in the
guise of a distinctive time tag (Yntema &
Trask, 1963) that enabled the superior
retrieval of the last-presented items.

The present experiment uses a variation
of the repetition design of Hebb (1961) to
ask the question of the fate of individual
items in the Brown—Peterson task at a time
“when, if interference does indeed dissipate,
the old items that produce interference
should no longer be available to compete
with new items. Such a goal was achieved
with a rather complex experimental design
that had 4 main types of conditions: (a)
Release, in which the category of the to-be-
remembered material was changed; (b)
Control, in which under comparable circum-
stances a category change did not occur;
(c) Same, in which following an initial series
and a release series, Ss were returned to the
initial category and were tested again with
the identical set; and (d) Different, in
which Ss were treated identically to those
in the Same condition except that the re-
turn to the initial category involved differ-
ent, rather than the same, items.

The conditions of most significance for
the question of the fate of individual items
were Conditions Same and Different. In

each, were there no record of the first-
presented category or items, a return to
old categories should be no different from
a change to an entirely new category, and
one would predict performance comparable
to that obtained under the Release condi-
tion. If, however, specific items from the
first category are still available after the
interpolation of a second category, a repeti-
tion or learning effect would obtain under
Condition Same and, likewise, an inter-
ference effect under Condition Different.
A further measurement of specific-item re-
tention was obtained in a final recall test
given to Ss after 12 Brown—Peterson trials.

MEgTHOD

Procedure. The main part of the experiment com-
prised 12 Brown—Peterson test trials divided into 4
successive blocks of 3 trials each. On each test 3
words were presented for S to recall. Prior to the
first experimental trial, .S received 2 practice trials
to familiarize him with the task. The practice trials
were procedurally the same as experimental trials
but used symbols instead of words as the to-be-
remembered materials. Each test trial was identical.
First, the word READY appeared for 2 sec. This was
followed by a 1.5-sec. presentation of 3 words
printed diagonally across the slide; .S read the words
aloud. A randomly selected 3-digit number then
appeared, from which S was required to rapidly
count backward by 3s.  After 15 sec. of number
counting, a question mark appeared for 10 sec.
This was the signal for S to recall the 3 words he
had just seen. The next test trial followed im-
mediately. All materials were presented visually
by a Carousel projector with exposure duration
regulated by a Wollensak Slide-Sync tape recorder.
At the beginning of the experiment, S was instructed
to recall the words in order, if possible.

Following the 12 tests, an unpaced written recall
test was administered, with .S instructed to recall as
many words as he could. Half of the Ss in each’
condition were given no other information at recall;
the remaining Ss were cued with the appropriate
category name(s) for the items they had seen during
the 12 test trials. These names were written at the
top of each S’s recall sheet. '

Design. The 8 conditions in the experiment are
outlined in Table 1. The letter C in the body of
the table stands for the word category. The numeri-
cal subscript indicates the number of different
categories presented to that point in the experiment.
For the purpose of congruence with the description
of the results, the design will be explained in the
following order: Control and Release conditions
(Conditions 1-4), then Same and Different condi-
tions (Conditions 5-8). :



LEARNING AND INTERFERENCE FEFECTS IN STM

Al conditions were treated alike in the first biock
of trials, with the items for any one S all coming
from the same category (C). Condition 1 con-
tinued with instances from Coon the secand block;
alb other Ss were given instances from o new cates
gory (Cy). Condition 1 then provides a control lor
whatever release fraom 'L is observed with a change
o a new category,  In Block 3, Conditions 3 nd 4
change o a third pew category 10y, with Conditinn
2 providing the po-change controb. To Block 4,
- change to a fourth new category (Chi by Condition
3 can be compared to Condition 3, now u no-chingn
control.  Thus, the patiern of Conditiens 23 -

such that for every black, one or more condition-
are changed to @ new encoding category. For vach
of these changes, there i one condition which bas

been treated identically up 1o that point that serves
as i ne-change control,

Ditferent tvpes of experimental aanipiilation-
were dntroduced to the remaining conditions 1 the
final 2 Blocks, Lo Tabic 1, the letters =~ and o in-
sdicate, Tor those conditions returning o an old
“eategory, whether the wards are the sinne ar ditfer-
Cent, respectively, from those orighiath presemted,

Firet, consither Coudition- 3 and 6. Tn Block 3,

L€y was presented again to both groups, with the ald

©mstances oreurring once again m the sane order o

each test. For example, i the triad pernrcr, oxnios,
Mikg hid appeared on Test 3B would agiine agpuar
on Test 7. 1o Block 4, treatment of these 2 comdis
tions diverged.  The ftenirepetition pattern was
continued for Condition 0, with €. being presented
again., Thus, for Condition 0 the second half of the
experiment was an exact replicate of the trst. A
new category (Ca) was presented 1o Condition 5 in
the last block of trinls

The final 2 groups (Conditions 7 and 8) also re
ceived a repetition of O in the third block, but the
specific ttems presented were new.  For example, if
the triad LETTUCE, ON1ON, MILK wire pr(w-nlt-('l On
Fest 1, these conditions might recelve Has, PRUNE,
corfEE on Test 7. Conditon 7 continued with C,
s the fourth Bock, thus receiving no change in
category,  Condition 8, on the sther hand, reccived
new instances of Cs in Block 3.

Materials, Four categories of words were nsed:
Fosds, animals, clothing, and bedy parts. Bach
category contained 36 instunces divided into 12 sub-
sets of 3 words each., Within cach econdition, cach
of the 48 triads appeared once ineaeh of the 12 1<
positions, The order of preseontation of the categorios
was aleo counterbulanced aeross cach condition,

Subjects. There were 48 Ssin cach condition ftmal
N = 384}, The 85 were students and sttt ap the
University of California, Berkeley,  Ten Ss were
discarded bLecause of equipment Lidlure or & error,
An additional 19 5% were discarded because they
fatted o read o triad oot load as 0 was presented,

REst LTs

The results will he diseussed i 0 sections.
The first section deals with comparalnbiy

T
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ANTHON S Categors  mneerical subecries pdivaie the naam-
TR B it wabegoriee presented Lo i tet sihe-
SUtisnl= TONURHYI VR TEI TR RRAEE sothe ald e
gory, wisell tehs are the s different el
trom Lheese origieally presented Condivems $ed dre Conlnd

aned Kejeise comdition=, & B oare Some Unfferent condition-,
among  the different experimental condi-
tioms and with the replication of  basic
phenomena,  The =ucceeding sections are
concerned with repeated release, the effects
of specitic-item repetition, the persistence
of interference, intrusion analvses, and ter-
minal free recall, in that order. Protocols
were scored by assigning 1 pomnt for each
item correctly recalled regardless of posi-
tion, A stringent score that awarded a
point onlv if an itemi were given in s
correct position was adso tallied.  Although
analyses were done on both scores, only
those on the lenient measure will be re-

ported.  In general, the stringent scoring
revealed the same  effects as did  the
fenient scoring.

Replication of basic phenomena.  The

first 6 test trials cssentially rephcated an
earhier study (Loess, 19671 that used taxo-
nomic categories as materials in the Brown-
Peterson paradigm.  These data are shown
i Panel 1 of Figure 1. To facithtate com-
parisons of performance in Block 20 the
conditions that hecome Release conditions
im the second block, that is, Conditions
2 ¥, are grouped together: Condition 1.
the control for release effects s plotted
separatedy,

On the first 3 {rials, the 8 conditions were
treated alike, A repeated micasures anal-
veis of variance showed neither a main
effect for conditions nor an mteraction be-
tween conditions and test trials. This Jack
of difference qmong the gronps in Block
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1 indicates that they were eguated in
ability. Across Tests 1--3, there was a pro-
nounced decline in the level of recall, pro-
ducing a significant main effect of tests,
F (2, 132) = 206.31, p < .001. Thus, as
in previous research {(cf. Wickens, 1970},
Pl built up rapidly with only a few prior
items.

On Test 4; a new category was introduced
to all Ss except those in Condition 1, who
continued with instances of the original
category. A category change produced a
marked increase in recall on Test 4. The
difference between the performance of
Control Ss and the average performance
of Release Ss on this test was reliable,
F (1, 94) = 20.84, p < 0015 An overall

* Because of the widely discrepant ws in several
of the analyses performed in this experiment, we
mdged that use of 2 weighted-means asalvses of
variance was inappropriate.  Instead, in each of the
analyses involved we computed the sums of squares
using means that represented the disparnte groups
as having equal w=.  [n this particular instance the
Release conditions were treated as a single group
with 48 S5, Analvses were then done on the mean
values with the degrees of freedom coneonmitansily
reduced,  The tests ol signifieance were, then, ex-
rremely conservative, This same plan wis wsed
throngliout the experinent, o apprapriate,

Moeun correct recall on Blocks 14 of the Brown=1'eterson task.
h§: t 1 Blocks 14 of the B I'et tasl

analvsis on Tests 4-6 comparing Condition
1 with the combined 7 Release conditions
showed that performance of the latter Ss
was superior, F {1, %4} = 830, p < 0L
Although recall generally declined over the
second block of trials, /7 (2, 188) = 7.83,
£ <001, experimental and control Ss be-
haved quite differently,  Recall of the Re-
lease conditions decreased across tests,
which is evidence for the buildup of Pi
i the new category; recall of the Control
condition remained poor across tests. The -
interaction between the control and the
experimental conditions across test trials
was significant, F (2, 188) = 5.07, p < 01,

Repealed release. Each time a new cate-
gory was introduced, release from Pi
occurred again, and 1t occarred cach time
to approximately the same extent. This
can be seen in Block 3 (Panel 2, Figure 1)
by comparing the turves labeled Release
and Control.  Release data derive from
Ss in Conditions 3 and 4, who were intro-
duced to a new category on Test 7; Control
data dertve from Ss in Condition 2, who
had no category change at this point, In
Block 4 (se¢e Panel 3y, Ss in Condition 4,
who were presented a {fourth new category




‘on Test 10, provide the Release scores,
while Ss in Condition 3 provide the Control
scores.

Planned comparisons on Tests 7 and 10
between these Release and Control condi-
- tions again showed that there was siguiti-

cant release from interference following
. category change, Fs (1, 376) = 14.80 and

© 21.01, respectively, ps < 001, Across tests
within each block, overall recall of Release
Ss was higher than that of Control Ss,
Cyielding F (1, 94) = 9.06, p < 0, {or
Block 3, and F (1, 94) = 16,68, p < 001,
for Block 4. Iinally, conditions and tests
reliably interacted, /s (2, 188) = 3.29 and
3.93 for Blocks 3 and 4. respectively,
- ps < .05. This indicates that while recall
* declined over tests in the Release condi-
tions, no further decrement in perfornance
was observed under Controt conditions.

In summary, changes in the enecoding
category of the materials repeatedly and

< reliably improved recall performance on the

trial on which the change was imtroduced.
Thereafter, with subsequent tests on the
new category, a drop in recall was obtained.
It should be pointed out here that data
from Condition 1 and from Conditions 1
and 2 are omitted from 'anels 2 and 3,
respectively, because in each case their
principal purpose was to serve as a hase-
line against which to compare performance
in earlier blocks. However, after a second
or third test following introduction to a
“new category, recall in these conditions did
- not change appreciablyv. It appears that
“PI builds up to a maximun after only a
few tests, and, il there is no abteration of
the stimmuli, remains stable thereafter,
Repelition ¢ffecis. Repetition effects nuy
be observed in those condivons (3 and
that return to the same mstances of an
carlier category. In Block 3. the 2 Same
conditions (5 and 6} are compared with the
1 Release conditions (3 and 41 This pat-
tern of conditions is replicated i the fourth
block : Same Ss {Condition 6) are those who
repeat the items from Block 2; Control 3s
(Condition 5§}, labeled Same Control in
Panel 3, were changed to o new category
after 9 test trials that were identical to
those of Ss in Condition 6. The comuban-
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sons made in Blocks 3 and 4 are between
conditions that bave studied a category
cither once or twice.

First, consider the Saute conditions in
Block 3. Repetiuon of 1tems had o facili-
tttive effect over and above that found
with a change to a new category.  The
superiority of Same over Release condi-
tions was confirmed both by a planned com-
parison on Test 7,/ (1, 376) = 7.62,
p << 01, and by @ companrison across Tests
700 1 (1, 100) = 2670, p < 001, The
Fatter anadvsis also showed that recall drop-
ped  over suceessive  tests in Block 3,
Foo(2, 3800 = 2693, p < 001, and that
conditions did not interact with tests. The
Same and Release curves in Panel 2 demon-
strate these effects clearly. Note that in-
terference increascd across tests, even under
Same conditions where old itenis were re-
Jearned.  The advantage of repeating old
instances over learning new ones appears
1 be constant over the 3 trals in Block 3.

The item repetition cffects o the Tast
hiock are somewhat less clear than are those
in Block 3, although they remain in the
same dircction. Panel 3 shows the Same
condition to have an advantage over the
Control condition. While the effect was not
significant on Trial 10, it was when all 3
(rials of the fourth block were considered,
F (1, 04) = 1374, p < 001, Test effects
in Block 4 mirrored those in Block 3; there
was @ reliable decline in recall across test
trials and nointeraction between conditions
and tests. Thus, in both blocks, 1tem
repetition was effective 1in elevating per-
formance above Release conditions, clear
evidence that under these conditions Ss
remenibered the specific items they had
been exposed to and were not merely show-
g the associated  with g new
Calepory.

refease

Persisience of inderferenee. The final con-
ditions 1o he considered are the Different
conditions.  In Block 3, Conditions 7 and
8 received different instances of the cate-
gory used in Block 1. These 2 conditions
are combined in the curve labeled Different
in Panel 2. Because of large differences
between Different and Release conditions,
the statistienl comparisons reported are he-
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TABLE 2

botrusiom-

Total number
Number per .~
Propartion from each souree

Intralist _ R K7
Sme category 1004 Q4
Test n — 1 A6 gl
Test n — 2 B U A2
Tosts 0 — 3 e minre 45 A7

tween the Phfferent conditions and those
Control conditions that continued i the
category from the prior block of 3 trials.
In Block 3, the appropriate comparison 1s
made between the Different conditions and
Condition 2. In Block 4, the appropriate
comparison s made hetween Condinons 7
and 8, with the former continuing (o re-
ceive exemplars from the category used 1n
Block 3, and the latter reeciving exemplars
from the category previoushy used i Block
)

In Block 3 and more so in Block 4, there
18 o suggestion of an advantage shown by
the Different condition over the Control
condition.  In Block 3, performance of the
Different conditions was not significantly
better than that of the Control condition on
Test 7. Aecross Tests 7-9, neither condi-
tions ner tests was a significant factor and
they did not interact with ecach other.
While discrepancy between Different and
Control conditions was somewhat larger on
Test 10 than on Test 7, it did not quite
reach significance, F (1, 376) = 3,532, p >
A3, The pattern of results over all tests
m Block 4 was the same as i Block 3,
with the analvsis vielding no sigmbicam
effects.

These results are rather ambiguous, 1
8 possible that the supetiority of the 1hi-
ferent conditions on the first trial i hoth
blocks may he o repeatable offect despite
the lack of statistical significance.  Naone-
theless, the effect s small, and it s clear
that m comparison with Release conditions,
substantial P1 oceurs despite the inter-
vening trials on oo different category.

FREQUENCY AND DOURCES 0F INTRUSIONS

Conddivions

§ 5 [ v -3

151131 148 1159 1186
15 73 00 0 R 3.88
80 83 85 Se 91 84
03 04 96 o 98 o)
7% K6 89 71 71 e
14 14 20 0 0 13
A2 R0 Ll LU RE. 22

Performance shown by the Sane and
Intferent conditions leaves us with 2 con-
clusions: {a+ a second presentation of old
items results in mproved  performance,
relative 1o o standard  release condition
(f] w sccond presentation of an old category
bt with new instances results i poorer
perfornumee thun does a change to a new
category, Iurther, the level of perfornumce
of the Different conditions s approximately
eruivalent to that under conditions where
1o category change was introduced.  Both
results argue strongly that specihe items
are stored during Brows-Peterson  trials
and that these are available 10 § even after
the interpolation of material from a differ-
ent encoding class.

Tutrusion analyvses.  Fhe frequency of 1n-
trusions and a breakdown of their sources
are shown in Table 2.0 For all condivons;
the major source of IMrusion errors was
prior items in the list. Furthermore, of the
prior items, those most hikely to mtrude
shared the same category as the to-be-re-
cilled itemns; approximately 969, of all
mtralist intrusions were from the same cate-
goryv. In addition. about 719 of these
within-category mtrusions came from the
immediately preceding test trial,

Sull earlier test-trial temns appeared as
mirusions e Condittons 1, 20 3, 7, and &
For Condition 1, all items in the st come
from the same category, and consequently,
all are reasonable alternatives for recall on
any particular wrial. Condivions 2 and 3
are controls that have more than 1 hlock
of test triads on the sane category. Cone
inions 7 oamd N oore those that retinn to o




different -

ftemes [rom

ious category but witl)
slances. For thiese conditions,
prior Dlocks comstitute within-cutegory al-
ternatives for recall. Vor all other condi-
ons, only the immcedintely preceding tests
offer appropriate aliernatives. That e
rom Blocks § and 2 so quuvmi\ GUCUT s
trusions during Blocks 3 and 4 for ihe
erent conditions suggests that carlier
ems are indeed free 1o compete o recall
'appmprlate 1o the current envoding.
Thus, under Different conditions, Ss tend
to behave as if there had never been any
release category: carlier, denticall
items are apparenthy availlable (0 compete
with later, similarly cncoded ttemns.
- Terminal free recall. At the end of Block
all - Ss were given an uppaced written
all test.  Half of thie S5 were asked
all ali of the words m the experivwnt;
e other half were piven appropriaic cite-
ory names; whose purpose
reca.ll Because conditions differed in ihe
total pumber of words presented, terminal
{e{;aﬁ was converted 1o a proportion of e
total possible  for each  condition. An
Iysis of variance showed that only e
ﬁzﬁ’é&‘ﬁtﬁ(‘ﬁ among conditions was significant.
F {7, 368) = 53.00, p < 001 Cnine hiad
no effect, nor did it interact with conditions,
The dara are shown m Fionee 2
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redease triad wis not uniformiy Tetter than
recall of othwer frems, it does appear to be
<omew it clevated i conparison with com -
parable triwds in the Control conditions.
Thus, itens which e Ureleased from P17
rered 1o be better off in a0 termingl veeadl
(est than are other ftems, but e magns-
tude of the effect i reduced relative
performance in the Brown-Peterson tisk.
This bencficinl effect i hnal recadl sy
simplv reflect the fuct that these items tend
10 be recalled 1o the short-terme memory
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specilic tems were repeated were superior
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ditions that had no repeated 1items showed
that the probability of an item heing pro-
duced in the free-recall test, given that it
was recalled in the Brown-Peterson task,
ranged from .30 1o 33, Thus, once an
item 1s recalled, the Likelihood of 1ts heing
stored in long-term memory does not de-
pend upon the experimental condition.
The probability of producimg an nem n
free recall, given that 1t was not recalled
eartier, did, however, vary with condition.
This probability for Condition 4, which
received 4 categonies, was 11, while for
Condition 1, wlich recenved oniv 1 cate-
gory, the probability was (200 The other
conditions ranged 1 between, in an order
approximating the amount of interference
presumed to be present. Assuming that
this is not the product of differential suc-
cessful guessing rates, i suggests that when
interference s heavy, availuble 1items may
not be given under the demanding task
conditions of the Brown-Peterson para-
digm, but can he recalled when sutheient
time is allowed.

LMSCUSs10N

In a design analogous to a transfer-of-train-
ing task, independent groups of Ss were intro-
duced in the second half of this experiment to
material that was unrelated to prior learning
(Release conditions}, to a repetition of prior
learning (Same conditions), or to a repetition
of the encoding class of prior learning, but with
new instances {Different conditions),  The re-
sults argue strongly that there 1= long-term
retention of specific words in the Brown-Peter-
son paradigm.  The Same condition showed a
learning effect; items seen a second time were
recalled better than new ones, The Different
condition showed an mterference ciicet; new
items from an okd category were more poorly
vecalled than new items from a new category.
In fact, performance under the Ditfferent con-
dition wa~ close to hoing equivadent ta that

f No control has been exercized over the ditferent
guessing levels possible among those conditions that
did not receive repeated ttems. Presumubly, Ssoin
Condition T mayv have simphy exhausted their store
of, for instance, Tood words. The Ss with 2 or more
categuries may have proveeded throogh their cates
worical vocabularios, though they presumubly needed
ta be meare their output than
Conedition
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under the Control conditions that did not have
acategory change.

The procedure u~ced in Blocks 1-3 in the
present esperiment mayv be concetved of as a
retroactive interference (RY) paradigm if one
conziders just the »ame and Different condi-
tions.  Under these conditions S5 have an
ortginal learming task titems from Ol an in-
terpolated learning task (ttems from Caldl and,
in Block 3, 4 test for retention of original learn-
ing.  While appropriate rest controls were not
included dn thiz experiment and the test for
retrocction was a relearning task (reexposure
o ), viewing the task in this Hght gives us an
opportunity to understand the high levels of
avatlability of Oy items after an interpolated
learning task.  Tulving and Psotka (1971)
have shown that the amount of BRI typieally
observed in @ Dst-learning sttpation can be
substantially reduced i S s provided with re-
trieval cues »tored at the time List 1 was ac.
quired.  Precisely -uch o sitnation prevaled
i our experiment for the Siwme and Different
conditions.  When called vpon in Block 3 o,
if you will, demonstrate retention of Block 1
learning, these Ss were provided with a power-
ful retrieval cue, the encuding category used
during Block 1. In one situation, Same, the
high fevel of recall enabled 53 to show @
“learning” effect: in the other, Different, an
“interference’ effect.

On the Brown-Peterson task, performance
of the Same and Different conditions showed
high levels of recall of individual items. In
addition, performance on the terminal recall
test also showed considerable memory f{or
specific items.  While recall was higher for
twice-presented words, 359,409 of all once-
presented items were retammed.  Since cuing
had ne effect on amount recalled, it also ap-
pears that Ss had available categorical informa-
tion about the ttems that had been presented.

The present resutts may be viewed as con
tradicting results from studies that have shown
a temporally dependent releise from PL o
this study, S the Different condition re-
turned 1o an old category following the inter-
polation of another category, and these Ss per-
formed at a level equivalent to Ss owho had
never had o category change. The return 1o
the old category occurred after an interval of
time which, ad it been unfilled with a second
ciategory, probably would have itself resulted
m release from P For instance, at a 90-sec,
lag, Cermak 01970) found a 909, recavery
relative to the inital buaildop of PT Kineoid
aned Wicken- 1970 found approsimareiv 627,




