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Retrieval inhibition from part-set cuing: 
A persisting enigma in memory research 

RAYMOND S. NICKERSON 
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When people are asked to recall words from a list they have just studied or to produce as many 
items as possible from a well-known category (e.g., states of the United States), having available 
a subset of the items as cues often does not facilitate retrieval ofthe remaining items and sometimes 
inhibits it. The finding has been obtained many times with a variety of experimental tasks includ
ing recall from categorized and noncategorized lists and retrieval from very long-term memory. This 
paper reviews the studies that have yielded the effect, and considers several explanations of it that 
have been proposed. None of these explanations is viewed to be entirely adequate and compelling. 

When people are asked to recall words from a list they 
have just studied and are given a subset of the words on 
that list as cues, they typically do no better, and often do 
more poorly, at recalling the remaining items on the list 
than do people who are asked to recall the words without 
the benefit of cues. Similarly, when people are asked to 
list as many items as possible from some set that is as
sumed to be stored more or less permanently in long-term 
memory (e.g., names of states of the United States), 
presentation of a subset of the items as retrieval cues typi
cally is not helpful, and may have an inhibitory effect on 
production of the remaining items. Such findings have 
been viewed as surprising because they seem to be in
consistent with the widely accepted idea that memory is 
associative and that the retrieval of items from memory 
can be facilitated by the activation of associated items. 
And indeed, facilitation has often been found. For exam
ple, when people have been given lists to study that are 
composed of several words drawn from each of several 
semantic categories (e.g., animals, countries, occupa
tions), presentation of the category names as recall cues 
has typically been beneficial. Even in this case, however, 
certain types of inhibitory effects have sometimes been 
obtained. 

A better understanding is needed, both of the condi
tions under which facilitation or inhibition occurs, and 
of why either occurs when it does. The purpose of this 
paper is to review studies of word recall, or word 
retrieval, with these goals in mind. The review focuses 
on studies in which inhibition, or lack of facilitation, has 
been found; studies that have shown facilitation are con
sidered insofar as they seem to help delimit the condi
tions under which inhibitory or nonfacilitatory effects are 
likely to be obtained. 

The experimental tasks used in the studies reviewed fall 
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into two major categories: those involving the recall of 
words from a list that was recently studied, and those re
quiring the retrieval of words from relatively permanent 
memory. Another useful distinction is the distinction be
tween categorized and noncategorized word lists. In some 
of the recall studies considered, the word lists were com
posed of a few words from each of several conceptual 
categories; in others, the lists were not intentionally given 
any categorical structure. 

Experiments involving recall from noncategorized lists 
are considered first. Consideration of cued recall from 
categorized lists focuses first on experiments in which 
category names have been used as recall cues and then 
on those that have used category instances, possibly in 
addition to category names. Then some experiments are 
noted in which the task was to retrieve words from long
term memory. Finally, several explanations that have been 
proposed of why cues are sometimes inhibitory, or at least 
not facilitative, are reviewed. 

Much of the literature that is reviewed refers to "part
list" cuing, and appropriately so, inasmuch as the cues 
are items that appeared on the list the subject was asked 
to recall. In other cases the term "part-set" cuing is used 
because the cues are from a set (e.g., category) to which 
the items to be retrieved belong, but did not necessarily 
appear on a list to be learned for purposes of the experi
ment. In this paper, the term "part-set" is used through
out because of its greater generality and the fact that it 
includes "part list" as a special case. 

Part-Set Cuing with Noncategorized Lists 

Several experiments have been done in which subjects 
are given a list of words to study and then are asked to 
recall as many as possible of the words on the list, some
times with and sometimes without the benefit of a subset 
of the list items as recall cues. The question of interest 
has been whether having a subset of the items on the list 
available during, or just prior to, the time of recall would 
affect recall of the remaining items. 
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The Basic Finding of an Inhibitory EtTect 
In 1968, Slamecka reported a finding that has served 

as the point of departure for a large percentage of the 
studies reviewed in this paper. Six experiments were per
formed in which subjects listened to the reading (twice) 
of 30-item lists and then attempted to recall the items. 
Experimental subjects were given a written subset of the 
items as cues and were instructed to recall the remaining 
items. Controls were asked to recall as many of the items 
as possible from the entire list without the aid of cues. 
Rarity of the words constituting a list was varied, as was 
the strength of between-word associations. The number 
of cue words provided to the experimental subjects ranged 
from 5 to 29. (In one of the experiments-Experiment 
IV -the study list was composed of 6 words from each of 
five categories. This experiment will be discussed subse
quently in the context of the discussion of recall of catego
rized lists.) Subjects who were given the recall cues 
recalled a smaller proportion of the noncue items than did 
the controls, independently of the composition of the 
lists-and in particular of the strength of interitem 
associations-and of the number of words presented as 
cues. 

In the two final experiments of his 1968 study, Slamecka 
tested the hypothesis that the cues were inhibiting because 
experimental subjects had to scan them before beginning 
to recall, whereas controls were able to start recalling 
straightaway. The possibility that the interpolated cue
scanning task interfered with the recall from short-term 
memory of the later items on the list got some support 
from the fact that experimental subjects recalled fewer 
terminal items than did controls. To check this possibil
ity, Slamecka had all subjects recall as many words as 
possible during 4 min, after which experimentals were 
given a subset of the unrecalled items and were asked to 
recall the remainder, whereas controls were asked to recall 
as many additional items as they could without cues. In 
the final experiment, the conventional design was used, 
except that the controls were given a filler task while 
the experimental subjects were scanning their cues, to en
sure that the former did not get a head start at recall. In 
these cases, the inhibiting effect of cuing was not found. 
Slamecka conjectured that the inhibiting effect obtained 
in his first four experiments was attributable to a "tan
gential procedural artifact which apparently influenced 
short-term memory differentially between the groups" 
(p. 510). He noted, however, that even when this factor 
was controlled, the presentation of cues failed to have a 
beneficial effect. This fact was taken as evidence that items 
are represented in memory independently and that the var
ious types of associative or categorical clustering that are 
sometimes obtained in recall are the results of applica
tion of a recall plan, based on the subject's awareness of 
list structure, to the independently stored items. 

In a follow-up study, Slamecka (1969) tested the pos
sibility that the earlier failure to find a facilitative effect 
of cues was unique to the situation in which the subject 

has only a single chance to recall the list. Subjects were 
given three alternative study and test trials with the same 
30 words presented in a fixed order. On the third test, 
the experimental subjects were given 16 of the words as 
cues. In a second experiment, subjects were informed of 
the nature of the final test trial at the beginning of the ex
periment' so they would be encouraged to take full ad
vantage of iteritem associations in order to facilitate recall. 
In neither experiment was the effect of cues facilitative; 
and in the second one, it was slightly inhibitory. An anal
ysis of the number of noncue words recalled on Trial 2 
but not on Trial 3 (words lost) and of those recalled on 
Trial 3 but not on Trial 2 (words gained) showed that ex
perimental subjects lost more words than controls, 
whereas both groups gained about the same number. This 
finding, coupled with the fact that recall in these experi
ments was always delayed 30 sec following list presen
tation, was taken as evidence against the earlier conclu
sion (Slamecka, 1968) that the inhibiting effect of cues 
was a short-term memory effect. 

An inhibitory effect similar to that found by Slamecka 
(1968) was obtained by Roediger, Stellon, and Tulving 
(1977). After listening twice to 48 semantically unrelated 
words, some subjects were given either 16 or 32 of the 
original items and were asked to recall the remaining 
items. Uncued controls recalled more of the 16 items that 
were not on either cue list than did the experimental 
groups. 

In a second experiment, Roediger et al. (1977) provided 
some subjects with a subset of the list items as cues, some 
other subjects with extralist items (items that had not been 
on the original list) as cues, and still others with a mix 
of list and extralist cues. Half of the subjects who received 
only list cues had them available during recall and were 
told to recall only noncue items. The other half were 
shown the cues before attempting recall but did not have 
them available at the time of recall; they were asked to 
recall all the words on the original list, including the cues. 
Subjects who received extralist cues or a mix of extralist 
and list cues also were asked to recall as many as pos
sible of the original items. Both list and extralist cues had 
an inhibitory effect on the recall of noncue items; 
however, the effect of extralist cues was not as large as 
that oflist cues. Moreover, subjects were likely to recall 
more noncue items if they studied the cues and then at
tempted to recall all the items on the original list than if 
they had the cues before them at recall time and attempted 
to recall only noncue items. It is important to note that 
in this experiment the inhibitory effects persisted across 
a relatively long (to-min) testing period and therefore 
were not due to inadequate recall time. 

Postrecall Cuing 
In some of Slamecka' s (1968) experiments and those 

of Roediger et al. (1977). subjects were given the cues 
before attempting recall, or not at all. Allen (1969) gave 
subjects list items as cues only after they had recalled as 
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many words as they could without the aid of cues. (A simi
lar procedure was used by Slamecka in the fifth of the 
six experiments in his 1968 study.) Some of the cues Allen 
presented were items the subjects had already produced; 
others were items they had not recalled. Cues were 
facilitative with lists composed of pairs of semantically 
related words but not with lists of unrelated words. Un
recalled items were more effective as cues than were items 
that had already been recalled. 

It is not surprising that cues were not inhibitory when 
they were presented only after subjects had recalled all 
the items they could recall in the absence of cues; items 
whose recall would have been inhibited by the presen
tation of cues should have been recalled by the time 
the cues were presented. The finding that cues were not 
facilitative when presented after subjects had recalled 
what they could from semantically unrelated lists without 
cues reinforced Slamecka's finding of a nonfacilitative 
effect. 

Facilitation With PrerecaU Cuing 
That part-set cues can be facilitative even with lists of 

unrelated words was demonstrated by Basden (1973), who 
began with the assumption that facilitation should not be 
expected unless the list is organized, the cues are appropri
ate to this organization, and subjects are unable to recall 
all the organizational units spontaneously. Basden's ob
jective was to demonstrate that an unstructured list would 
become organized if a subject spent sufficient time learn
ing it, and that judiciously selected items could serve as 
effective cues with such a list. 

Subjects learned 30 unrelated words to a recall criterion 
of21 correct responses. After reaching criterion, they per
formed another list-learning task with a different set of 
words for seven study-recall trials. Then subjects again 
tried to recall the words from the original list. As cues, 
each experimental subject was given the words that oc
cupied the odd-numbered Serial Positions 1-19 on that 
subject's final recall attempt in the original list-learning 
task. The rational for selecting these items as cues was 
that it would ensure the presence of at least one cue from 
each of the organizational units in terms of which items 
were represented in the subjects' memory, assuming that 
members of a given unit are recalled consecutively. Cued 
subjects in this experiment did recall more critical non
cue words than did uncued subjects. 

In a similar experiment, Blake and Okada (1973) gave 
subjects 10 study-test trials with lists of 16 words. Fol
lowing the 10th trial with the original list, subjects had 
10 study-test trials with a second list as an interpolated 
retroactive-interference task, after which they were asked 
to recall the original list. Under these conditions, provi
sion of half the items from the original list as cues also 
facilitated recall of the remaining items. This result was 
taken as evidence that cues will be facilitative if exposure 
to items on a list is sufficient to provide an opportunity 
for higher order structures to be developed. 

Summary of Findings With Part-Set Cuing With 
Noncategorized Lists 

• When subjects have been given some of the items 
from a noncategorized study list as recall cues, they typi
cally have done no better than controls in recalling the 
remaining items, and sometimes have done worse. 

• List cues have had less of an inhibiting effect on the 
recall of noncued items when subjects have first studied 
the cues and then attempted to produce all the items, in
cluding cues, than when the cues have been present dur
ing recall and subjects have attempted to produce only 
noncue items. 

• When items that have not appeared on the original 
list have been given as cues, they too have sometimes had 
an inhibiting effect on the recall of noncue items, but the 
effect has not been as great as when list items have been 
used as cues. 

• When list cues have been given after subjects have 
recalled all the items they could without the benefit of 
cues, they have not facilitated the recall of additional items 
when the items on the list have not been semantically 
related. 

• List cues have been facilitative when subjects have 
learned a list to a high, but less-than-perfect, criterion or 
the learning has been followed by a proactive-interference 
task. 

CATEGORY CUING 

Many of the studies of effects of cues on word recall 
have used categorized word lists. In some cases, the cate
gorical composition of a list has been made apparent at 
the time of learning either by the blocked organization 
of the list or by the instructions to the subjects. In other 
cases, the word order has been such as to obscure the cate
gorical composition and subjects have not been informed 
of it until just before the recall test, if at all. Recall cues 
have sometimes been category names, sometimes in
stances of category members from the lists, and some
times both. In this section, only experiments in which the 
cues have been category names are reviewed; experiments 
in which category-instance cues have been used are con
sidered in the following section. 

Facilitative Effects From Category Cuing 
Among the first studies in which category names were 

used as cues was one by Tulving and Pearlstone (1966). 
All nine possible combinations of list lengths of 12, 24, 
or 48 and number of words per category of 1, 2, or 4 
were used. The lists, blocked by category, were presented 
auditorily; the name of each category was given just be
fore the items in that category. Subjects were informed 
of the number of categories and number of words per 
category that would be in the list they were to learn. 

Use of the category names as cues facilitated recall, 
more so when the cues were given at the beginning of 
the recall task than when they were presented after sub-
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jects had recalled what they could without cues. Appar
ently, the provision of category names at recall time facili
tated access to information that was in memory but 
inaccessible without the cues. This finding was the basis 
of the now familiar distinction that Tulving and Pearlstone 
(1966) made between the availability of information in 
memory and its accessibility, and led to the subsequent 
distinction between "trace-dependent" and "cue
dependent" forgetting (Tulving & Madigan, 1970). 

Another important aspect of Tulving and Pearlstone's 
(1966) results is that the provision of category names as 
cues increased the number of categories from which at 
least one word was recalled, but did not affect the num
ber of words recalled per recalled category. 1 This sug
gests that what the category names provide access to are 
the categories per se, and that once one has accessed a 
category, the number of words one produces from that 
category is independent of whether or not the category 
access was the consequence of an experimenter-provided 
cue. 

Since Tulving and Pearlstone's (1966) study, several 
other investigators have demonstrated that category labels 
can be effective recall cues under a variety of conditions. 
Pollio and Gerow (1968) got facilitation from category 
names even when the words were presented in random 
order and subjects were told of the categorical structure 
just before the recall test. Dong and Kintsch (1968) had 
subjects sort noncategorized words into categories and 
label each category; the labels then served as effective 
recall cues for items in the categories. Bellezza and Hart
well (1981, Experiment 2) did a similar experiment and 
obtained similar results. 

The results of these experiments demonstrate clearly 
that category names and category members can be effec
tive cues to the recall of members of the cued categories 
from a studied list. As Bellezza and Hartwell (1981) 
pointed out, the effectiveness of this type of cuing can 
be demonstrated only when the number of subjective units 
exceeds what subjects are able to retrieve spontaneously. 
We should note too that in each of the studies mentioned 
in this section either all the categories (or all the categories 
from which subjects failed to recall spontaneously) were 
cued or none of them was. Therefore, these studies do 
not speak to the question of whether cuing a subset of the 
categories might have an inhibitory effect on the accessi
bility of the remaining categories. We tum now to several 
studies in which only a subset of categories was cued. 

Partial Category Cuing 
Dong (1972) gave subjects 100 words from 10 

categories and tested recall under three conditions: non
cued (recall from the entire original list without cues); 
cued (recall from the entire list, given the names of the 
10 categories); and partially cued (recall from a single 
named category). More items were recalled per category 
under the partially cued condition than under either of the 
other conditions. Performance under the other two con
ditions did not differ, but this might have been due to a 

ceiling effect, inasmuch as the mean number of categories 
recalled by the uncued subjects was 9.8. This experiment 
also did not speak to the issue of the effect of cuing of 
some categories on recall from other categories because 
there was no condition in which subjects had to recall from 
all categories only some of which were cued. 

In another study of category cuing, Parker and War
ren (1974) had subjects listen to lists of 40 words or
ganized as 20 2-word categories. The category name was 
always announced just before the two items of that 
category were presented. Experimental subjects were 
given the names of 10 of the categories to read just prior 
to attempting to recall the items. They also were told that 
these category names would be available to aid their recall 
but that they should attempt to recall as many items as 
they could before looking again at the category names. 

Cuing had a generally facilitative effect, and, as in Tul
ving and Pearlstone's (1966) study, the larger number of 
words produced by the experimental subjects was a con
sequence of the larger number of recalled categories; the 
mean number of words recalled per recalled category was 
about the same as that for controls. Of greatest interest 
vis-a-vis inhibiting effects of cues is the fact that ex
perimental subjects recalled words from fewer uncued 
categories than did the controls. Representation of 
category cues in this case seems to have inhibited the recall 
of uncued categories per se. Parker and Warren (1974) 
concluded that the presentation of category names as recall 
cues facilitates the recall of items in the cued categories 
but inhibits the recall of other categories. 

To follow up Parker and Warren's (1974) results, 
Roediger (1978) did three experiments with categorized 
lists. In the first, he gave subjects blocked lists composed 
of eight words from each of eight categories. In one of 
four conditions, subjects recalled as many of the list words 
as they could without cues. In a second condition, all the 
category names were given as cues. In a third, names of 
four of the categories were given, but subjects were asked 
to recall from all categories. In a fourth condition, names 
of four of the categories were given and subjects were 
to recall words only from the remaining categories. 

Subjects who performed under the third condition 
recalled fewer critical items (items from the four cate
gories not cued in the third and fourth conditions) than 
did subjects in any of the other three groups. The aver
age number of words recalled per recalled category was 
essentially the same for all four groups, but the third group 
recalled words from fewer of the critical categories than 
did the others. These subjects did recall words from more 
cued categories than did those who were given no cues. 
Thus, as in the Parker and Warren (1974) study, category 
cues facilitated recall from the cued categories but in
hibited recall from the uncued categories. 

Roediger (1978) considered the possibility that the 
poorer recall from the unCUed categories by his third group 
resulted from subjects' spending more time recalling 
words from the cued categories to the neglect of the un
cued categories. Support for this notion came from the 
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fact that most of the cumulative recall curves had not 
reached asymptote by the end of the 7.5-min recall period. 
Roediger speculated that a similar explanation might per
tain to Parker and Warren's (1974) results. To check this 
possibility, he gave subjects 50 words (10 categories, 5 
words per category), and allowed 10 min for recall from 
the entire list, given zero, two, four, or seven category 
names as cues. 

In general, the larger the number of category names 
provided as cues, the more poorly subjects did in recall
ing items from the three uncued categories. Roediger 
dismissed the lack-of-time explanation of this result on 
the grounds that the cumulative recall curves appeared 
to be close to asymptote by the end of the 10 min. As 
in the first experiment, the groups differed primarily with 
respect to a number of critical categories recalled: This 
variable decreased as the number of category cues in
creased, but the mean number of items recalled per 
recalled category was almost identical for the four groups. 
Roediger noted that in these experiments category cues 
facilitated recall from cued categories and inhibited recall 
from uncued categories in a roughly complementary 
fashion. Considering both cued and uncued categories, 
the total number of words recalled was relatively constant 
across conditions. 

In a third experiment, Roediger (1978) gave subjects 
a list of 100 categorized words, 5 from each of 20 
categories. Before attempting to recall these words, con
trol subjects were given one of three different tasks: to 
read a brief passage, to name states of the United States, 
or to recall words from a list of 50 unrelated words that 
had been read to all subjects. Control subjects recalled 
the words on the categorized word list without cues at 
about the same level, irrespective of the nature of their 
interpolated task. 

For one of two experimental groups, the interpolated 
task was to recall from 10 specified categories represented 
on the list. This group was then asked to recall the words 
from the remaining categories without category cues. 
These subjects did more poorly on recalling critical items 
than did the controls. As in the earlier experiments, the 
decrement could be accounted for primarily in terms of 
category recall as opposed to the recall of items within 
recalled categories. 

A second experimental group in Experiment 3 was 
treated exactly like the first through the interpolated task; 
however, when this group was asked later to recall the 
words from the remaining (critical) categories, it was 
given the names of these categories as well. These sub
jects did much better than the other experimentals and the 
controls at recalling critical items. Roediger took this as 
evidence that recall interference reduces primarily the 
accessibility of items rather than their availability (Tulving 
& Pearlstone, 1966). 

Indeed, all of the studies that have been considered so 
far have been consistent with the idea that the inhibitory 
effect of category cuing is primarily that of reducing the 

number of uncued categories from which words are 
recalled, rather than that of reducing the number of words 
recalled per recalled category. Stated in these terms, the 
inhibitory effect found with categorized lists appears to 
be similar to the one found with noncategorized lists, ex
cept that the inhibition occurs at a higher level of organi
zation (Parker & Warren, 1974): With categorized lists, 
the recall of uncued categories is inhibited, whereas with 
noncategorized lists, what is inhibited is the recall of 
words. If one thinks of each of the words in a noncatego
rized list as representing a different category, then one 
can view the inhibition of word recall as a special case 
of the inhibition of category recall. 

Must Category Instances be Recalled for Category 
Names to Have an Inhibitory Effect? 

A question that this line of thinking raises is the fol
lowing one: Does the inhibitory effect of presenting a 
category name as a cue depend on how many words are 
recalled from that category, or indeed on whether any are? 
In one experiment addressed to this question, Roediger 
and Schmidt (1980) showed that recalling items from a 
specified subset of the categories represented on a study 
list inhibited subsequent recall of items from other cate
gories to the same degree whether the initially recalled 
categories contained three items or nine items each, even 
though subjects did in fact recall more items per cate
gory in the latter case. From this, they concluded that 
what determines the degree of inhibition caused by the 
partial recall of categorized lists is not the number of 
items recalled but the number of categories. 

In at least one study (Roediger & Tulving, 1979), tell
ing subjects at the time of recall to ignore specified 
categories that had been studied not only failed to improve 
recall of the remaining categories but even impaired it 
slightly; again, the impairment was more with respect to 
the recall of categories than with respect to the recall of 
items from recalled categories. Apparently, the act of 
processing the names of the categories specified as for
gettable was enough to produce the inhibitory effect. 
Roediger and Schmidt (1980) did not get impairment with 
a somewhat similar condition; however, in their experi
ment the categories from which subjects were to recall 
were cued, whereas in the Roediger and Tulving experi
ment they were not. Inasmuch as the inhibiting effect of 
category cuing is primarily on category recall, as opposed 
to item recall, such inhibition could not occur with the 
Roediger and Schmidt design. 

Another aspect of Roediger and Tulving's (1979) study 
that deserves comment is the fact that similar results were 
obtained whether categories were defined by semantic 
relationships or by the initial letters of the words. Lists 
were composed of eight words from each of eight semantic 
categories. When presented (auditorily) for study, the 
words were blocked by category, and the category name 
was pronounced just prior to the presentation of each 
block. All the words in the list began with one of eight 
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letters. Each of the words within any given category be
gan with a different one of eight letters. Thus, "words 
beginning with A" defined a set of eight words, one from 
each of the semantic categories. Subjects were not told 
in advance of the possibility of reorganizing the lists in 
terms of initial letters. At the time of recall, some sub
jects were given the names of four categories in one ex
periment and of two or six in another, and were told to 
recall items only from the remaining categories. Other 
subjects were given four (or two or six) letters and were 
told to recall only items not beginning with those letters. 
Control subjects tried to recall the entire list. 

On the basis of results of other studies that had shown 
that, following presentation of words grouped by 
category, category names are effective recall cues, 
whereas initial letters are not (Lauer, 1974; Lauer & 
Battig, 1972), Roediger and Tulving expected that cat
egory names woud be more effective than initial letters 
as identifiers of material that subjects could ignore dur
ing recall. In fact, instructing subjects to ignore some 
of the items had a slightly inhibitory effect on recall of 
the remaining items, and of about the same amount for 
both types of exclusion cues. 

Inhibition from Preceding Recall 
In the experiments considered so far that have obtained 

clear evidence of inhibitory effects of category cuing, the 
paradigm has involved having subjects study a categorized 
list and then giving them a subset of the category names 
as cues at recall time. Another paradigm that has produced 
evidence of inhibition involves having subjects study a 
list composed of words drawn from each of several 
categories and then asking them to recall the words from 
each category as its name is given in turn. The typical 
finding has been that the number of words recalled per 
category falls off as the position of the category cue in
creases (Dong, 1972, Experiment 2; Roediger, 1973; 
Roediger & Schmidt, 1980; Smith, 1971, 1973; Smith, 
D'Agostino & Reid, 1970). 

That the act of recalling some items can impair the sub
sequent recall of other items independently of any input 
serial-position effects has been shown by Roediger and 
Schmidt (1980) for both categorized and paired-associate 
lists. When subjects had to recall category members, given 
the category name as a recall cue, performance dropped 
off with the ordinal position of the category cue at the 
time of the recall test. Similarly, when the first member 
of each pair of associated words was used as a cue for 
the recall of the other member of the pair, cued recall 
decreased as the ordinal position of the cue increased. 
These results were independent of the order in which the 
items had initially been presented. The latter finding is 
similar to an earlier one by Tulving and Arbuckle (1963). 
In that case, each pair of associates was composed of a 
single digit and a single word. At recall time, subjects 
were given the digits in counterbalanced order and were 
asked to respond with the associated words. SUbjects were 
better at producing the appropriate words in response to 
the first few digits than to the last few. 

Summary of Findings With Category Cuing 
• Presentation, as recall cues, of the names of all the 

categories represented in a categorized word list typically 
has facilitated recall. This result has been obtained when 
the words have been blocked by category at presentation 
and sometimes when the words have been presented in 
random order. It has also been obtained when the category 
cues have been given only just before recall as well as 
when they have been given before the initial list 
presentation. 

• Presentation of the names of a subset of the categories 
represented on a categorized word list also has typically 
facilitated recall overall: Subjects who have received such 
cues have recalled more words in total than have those 
who have not received them. 

• Facilitation from category cuing has been due primar
ily to the fact that subjects who have received a partial 
set of category names as cues have tended to recall items 
from a larger number of categories than have those who 
have not received cues. 

• When subjects have been asked to recall words from 
only a specified subset of the categories represented on 
a list, they have tended to recall more names from those 
categories than have subjects who have been asked to 
recall as many items as they could on the list. 

• Presentation of the names of a subset of the categories 
represented on a list has typically not facilitated the recall 
of items from uncued categories and sometimes has in
hibited it. This has been true not only when subjects have 
had to recall from both cued and uncued categories, but 
also when they have been told to ignore the cued 
categories and to recall only from the others. 

• Inhibition from category cuing has typically been due 
to a decrease in the number of uneued categories from 
which words are recalled rather than to a decrease in the 
number of words recalled per recalled category. 

• The extent to which recall from uncued categories has 
been inhibited has increased, in some cases, with the num
ber of categories cued, but has been relatively indepen
dent of the number of words recalled from each cued 
category. 

• When subjects have been presented sequentially with 
all the names of several categories that are equally 
represented on a study list and have been asked to recall 
items from each category in turn, the number of words 
recalled per category has decreased as the position of the 
category in the recall sequence has increased. 

CUING WITH CATEGORY INSTANCES 

Several experiments have been done with categorized 
lists in which cues were category instances rather than 
the names of categories. In some cases, both category 
names and category instances have been used. Both types 
of experiments will be considered in this section. 

Cuing With Category Instances From the List 
Wood (1969) gave subjects either three or five alter

nating study and recall trials with 54-item lists composed 
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of 3 words from each of 18 categories. Following the fi
nal recall trial, half of the subjects were given 18 cue 
words, 1 from each category, and were asked to try once 
more to recall as many of the list items as possible. The 
remaining subjects were also asked to try to recall the 
words again, but were given no cues. Presentation of the 
cue words facilitated recall by subjects for whom the study 
lists had been blocked by category, but not by those for 
whom the study lists had been scrambled with respect to 
category. 

Wood's (1969) experiment was similar to Allen's (1969) 
in that subjects were given cues only after they had 
recalled as many words as they could in the absence of 
cues, and consequently the only inhibitory effect it was 
possible for the cues to have was on those items that were 
not recalled before the cues were presented. The facilita
tive effect that the cues had could be accounted for almost 
entirely in terms of additional categories recalled. 

Another study showing facilitation of category recall 
was done by Hudson and Austin (1970). Subjects listened 
to lists composed of three words from each of 10 familiar 
categories, with the order of presentation randomized with 
respect to category. After a single hearing, subjects 
recalled words from more categories if they were given 
either category names or one instance from each category 
as recall cues than if they were given no cues; however, 
neither type of cue increased the probability of the recall 
of words within a category, given that at least one instance 
of the category was recalled. 

Reardon, Polzella, and Brown (1975) worked with 
subject-defined categories. They had subjects sort 84 
words into 28 groups of 3 words each and then attempt 
to recall the words after studying them in their grouped 
arrangement. At recall time, some subjects were given 
2 words from each of 24 of the groupings as cues. Others 
were given 24 pairs of words arranged such that the items 
of a pair came from different groups. Four word groups, 
for which no cues were presented, served as the baseline 
(uncued) condition. Both cue arrangements facilitated 
recall, but that in which both items of a pair of cues came 
from the same word group was the more effective arrange
ment of the two. 

In a somewhat similar experiment, Bellezza and Hart
well (1981, Experiment 1) had subjects sort 75 words into 
15 groups of 5 words on the basis of related meaning. 
When, in a subsequent recall task, a subject failed to recall 
any new words over a I-min period, the experimenter be
gan to provide cues at 30-sec intervals, each cue being 
a word from a subject-defmed group from which no words 
had yet been recalled. Fifty-seven percent of the remain
ing words were recalled under these conditions. In another 
experiment in the same study, subjects studied pre
organized lists of 60 words (12 5-word categories). The 
effect of presenting group members as cues following free 
recall was not as great as that with the subject-defined 
categories, but was still positive. Items recalled in 
response to a cue were almost always from the same 
category as the cue. 

The results of these studies are consistent with the idea 
that a category instance can serve the same cue function 
and have a similar effect as a category name. It is likely 
to increase the probability that items will be recalled from 
the cued category, provided that the categorical structure 
of the list is known to the subjects and the number of 
categories is large enough that subjects are unlikely to 
recall all of them in the absence of cues. There is also 
some evidence that the stronger the association between 
a word and a category, the more effectively that word will 
function as a cue to that category (Hudson & Davis, 1972; 
Nelson, McEvoy, & Friedrich, 1982). 

In all of the experiments noted in this section, either 
all categories were cued by instances, or none was. They 
do not speak, therefore, to the question of whether the 
presentation of instance cues for some categories would 
have an inhibitory effect on uncued categories. However, 
inasmuch as instances seem to function very much like 
category names, it seems reasonable to assume that they 
would. 

A Result That Looks Like Inhibition 
But May Not Be 

Lewis (1971) reported a finding that is of particular in
terest because it illustrates an important subtlety in the 
interpretation of certain types of results. Lists were com
posed of seven words from each of six categories, and 
one item from each category was presented as a cue at 
recall time. Study lists were blocked by category for some 
subjects and were scrambled for others. Cues were found 
to be facilitative if the items had been blocked by category 
when originally presented, but not if the items had been 
presented in scrambled order. In the latter case, provid
ing instances of the categories at recall increased the num
ber of categories recalled and decreased the mean num
ber of words recalled per recalled category. The reduction 
in number of words recalled per recalled category seems 
like an inhibitory effect. It is worth noting, therefore, that 
this result could be obtained in the absence of any inhibi
tion. It should be noted too that Lewis did not refer to 
the result as evidence of inhibition. 

Suppose that, following the study of the original list, all 
the categories are not equally well represented in memory 
and that the probability that one will access a category 
at all increases with the number of words from that 
category that are represented. In the absence of cuing, 
then, one would expect subjects to recall words from the 
most strongly represented categories. For the sake of the 
argument, assume that, following study, six words from 
each of three categories and only two words from the re
maining three are represented in memory. And suppose 
that, in the absence of category-instance cues, subjects 
would recall only the words from the three categories with 
the six items each. These subjects would recall only three 
categories but six items per recalled category. Now sup
pose that, with the cues, the same subjects would recall 
these items plus two items from each of the remaining 
categories. Then, the subjects would recall items from all 
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six categories, but only four items, on the average, per 
recalled category. Clearly, this should not be considered 
an inhibitory effect, inasmuch as the subjects would have 
recalled everything in the latter case that they did in the 
former, plus a few additional items. If this had occurred, 
subjects would have recalled more items, in total, with 
the cues than without them. In Lewis's (1971) study, there 
was a small but not significant difference in the total num
ber of items recalled; the difference was large enough, 
however, to accommodate an effect of the sort described. 

The point is that, when cuing produces an increase in 
the number of categories recalled and a decrease in the 
average number of items recalled per recalled category, 
the latter result is not necessarily evidence of inhibition 
of recall of items within categories. It is exactly what one 
would expect if the number of items recalled fmm the 
categories that would not have been represented in the 
absence of cuing is less than the number recalled from 
categories that would have been represented without the 
aid of cues. The fact that the average number of items 
recalled per recalled category has typically not decreased 
when cuing has produced an increase in the number of 
categories recalled is strongly suggestive evidence that the 
effect of the cues is primarily that of increasing the ac
cessibility of the categories, and that item accessibility 
is dependent on category accessibility and is indifferent 
to how the category itself was accessed. 

Characterization of this evidence as suggestive, rather 
than conclusive, is prompted by two observations. First, 
one way in which the average number of items recalled 
per recalled category could remain constant when the 
number of recalled categories increases with cuing would 
be for the cues to have the dual effect of (1) increasing 
the number of items recalled from the categories that 
would have been represented even without the cuing, and 
(2) adding some categories from which fewer than the 
average number of items are recalled. These two effects 
could offset each other, so the average number of items 
recalled per recalled category could remain the same. Sec
ond, what has been taken as evidence that the number of 
items recalled per recalled category has not changed has 
typically been the failure to obtain a statistically signifi
cant difference in this variable under the conditions of in
terest, so the conclusion that there is no difference is based 
on acceptance of the null hypothesis, and the chances of 
a Type II error should not be overlooked. Given the mag
nitude of the effect that one could reasonably expect to 
obtain if recall from the categories added by the cuing 
(which tend to be few) were slightly less efficient than 
recall from the categories that would have been recalled 
without cuing, it would take a very sensitive experiment 
to demonstrate it. 

Varying the Number ofInstance Cues per Category 
If category-instance cues have their facilitative effect 

exclusively by making the categories they represent more 
accessible, then there is little reason to expect that several 

instances from the same category would be any more 
facilitative than a single one, assuming that one instance 
is enough to identify a category. To the contrary, the 
results from experiments on part-set cuing with noncatego
rized lists might lead one to expect that increasing the 
number of instance cues in a given category would have 
an inhibitory effect on the recall of the remaining items 
in that category. Such an extrapolation makes sense if one 
thinks of those items from a study list that fall within a 
given category as composing a list within a list; from this 
perspective, one would not be surprised to see repeated 
at the level of the sublist the results that have been ob
tained with the unstructured lists. On the other hand, the 
within-category items on a categorized list differ in an 
obvious way from the items on a noncategorized list: They 
all belong to the same semantic category and presumably 
are closely linked in memory. So it is not clear that the 
extrapolation of the one situation to the other is warranted. 

Hudson and Davis (1972) found that presentation of 
either one word or two from each of 15 three-word 
categories on a list had equally facilitative effects on the 
recall of the remaining words. The words in this case were 
all relatively highly associated with the name of the 
category to which they belonged. 

Several experimenters have explored the consequences 
of varying over a wider range the number of instance cues 
that are given from the same category. In one experiment, 
Slamecka (1968, Experiment 4) gave subjects lists com
posed of 6 words from each of five categories, randomly 
ordered. At recall, experimental subjects were given either 
5, 15, or 25 of the words as cues, an equal number of 
words being drawn from each category in every case. Per
formance of the cued subjects in recalling noncue words 
was slightly poorer than that of the controls. The failure 
of the indirect category cues to facilitate recall could have 
been due to a ceiling effect on category recall, inasmuch 
as the average number of categories recalled by control 
subjects was 4.88. The inhibitory effect in this case was 
with respect to the recall of items within categories and 
was similar to the inhibitory effect of item cuing with un
categorized lists. Of course, the recall of categories per se 
could not be inhibited inasmuch as all categories were cued 
(by instances) if any were. 

In the first of two experiments of a later study, Slamecka 
(1972) gave subjects lists composed of five words from 
each of 4,8, or 12 categories. Items were presented once 
auditorily, blocked by category. At the time of recall, 
zero, one, or four list items per category were presented 
on the recall sheets as cues. The presentation of cues did 
not affect either the proportion of items recalled or the pro
portion of categories recalled when there were only 4 cate
gories on the list; when there were 8 or 12 categories, the 
proportion of categories recalled was greater with one cue 
per category than with no cues, but not greater with four 
cues than with one. The proportion of items recalled per 
recalled category decreased as the number of categories 
increased, but was not affected by the presence or absence 
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of cues. Cuing also decreased the accuracy of the recalls, 
inasmuch as the proportions of all responses that were 
intrusions were .16, .20, and .37 for the zero-, one-, and 
four-per-category conditions, respectively. In a second ex
periment, lists were composed of four words from each 
of 18 categories, each list was presented three times in
stead of once, and at recall time, zero, one, or three list 
words per category were presented as cues. The results 
of this experiment essentially replicated those of the first 
one in all major respects. 

Slamecka suggested that recall from a categorized list 
may be reviewed as a generative process that is guided 
by the names of categories the subject knows to be rep
resented on the list. A category name delimits an area 
of search, as it were; it facilitates the generation from 
long-term memory of items that might have occurred on 
the list and, in effect, transforms the recall task into some
thing closer to a recognition task: "Thus, when the unit 
'animals' is operative, S generates conforming exemplars 
from his vocabulary and emits those which are recognized 
as list members" (Slamecka, 1972, p. 325). List items 
serve to cue categories, in Slamecka's view, and func
tion very much like category names. Moreover, both list 
items and category names are facilitative only by way of 
providing access to categories that otherwise might not 
have been accessed; neither enhances access to items 
within categories. Slamecka interpreted the results of his 
series of studies and those of other investigators of cuing 
effects as strong evidence against an associative theory of 
learning. Such a theory cannot, he argued, incorporate 
the findings of these studies without abandoning a cen
tral feature ofthe term "association" and, in particular, 
the idea that an item has the power to elicit its associate. 

In another study of the effects of varying the number 
of instance cues per category, Rundus (1973) had sub
jects listen to randomly ordered lists of 10 items from each 
of four categories. As recall cues, subjects were given 
a set of 8 items selected from the study list so as to vary 
the number of times individual study list categories were 
represented in this set from zero to four. Two effects were 
found: First, the probability of recalling at least one non
cue item from any given category was higher for catego
ries represented in the cue set than for those not 
represented; and second, considering only those categories 
from which at least one noncue item was recalled, the 
greater the number of items from a given category in
cluded in the cue set, the smaller the probability that any 
given noncue item would be recalled. Thus, presenting 
one instance from a category had an effect similar to that 
of presenting the category name; presenting multiple 
category instances had a within-category effect similar to 
that produced by part-list cuing with noncategorized lists. 

Roediger (1973) gave subjects lists of 88 words from 
16 categories, 4 categories with 4 words, 4 with 5,4 with 
6, and 4 with 7. The words were presented once, audi
torily, blocked by category, and the name of a category 
was given immediately before the items from that 

category. At recall time, subjects were given all 16 
category names and, for 12 of the categories, varying 
numbers of category instances. Category instances had 
an inhibitory effect on the recall of other category in
stances, relative to recall with category-name cues alone. 
Moreover, the proportion of noncue items recalled per 
category generally decreased as the number of cues per 
category increased. The results as a whole were taken to 
be consistent with the hypothesis that cues aid recall when 
they provide access to more higher order units than could 
have been produced without them, and they impair it when 
they provide more information than is needed to provide 
this access. 

Cuing With Category Instances Not on the List 
In an experiment designed, in part, to investigate the 

effects of cuing with category instances not on the study 
list, Hudson and Davis (1972) used lists composed of four 
words from each of 10 categories. For some subjects the 
category instances were highly associated with their 
category names, and for others they were not. Subjects 
were given eight study-test trials, with the words presented 
in a different scrambled order on each trial. At each recall, 
subjects were given the name of each category, one of 
the items on the list from each category, an extralist in
stance from each category, or nothing. For subjects whose 
lists were composed of words highly associated with their 
category names, all the cues were facilitative, and whether 
or not the instance cues had been selected from the list 
made no difference. For the subjects whose list items were 
not highly associated with their category names, category 
names were facilitative, but neither type of instance cue 
was. These results are consistent with the idea that 
category cues are beneficial only to the degree that they 
do in fact increase the accessibility of the cued categories. 

Lewis (1974) also got facilitative effects from using 
either category names or a single extralist item from each 
category as cues, whether or not items were blocked by 
category during presentation. Each subject had one study 
and one recall trial with eight 42-word lists, each com
posed of 7 words from each of six categories. Some of 
the lists (for each subject) were blocked by category, and 
some were not. Recall was cued either by category names 
or by an extralist member of each category. For any given 
list, either all categories were cued or none was. Both 
types of cues increased the number of categories repre
sented in recall but not the average number of items 
recalled per recalled category. 

In another study of the effects of extralist cues, Wat
kins (1975) used lists composed of six words from each 
of six categories and four "buffer" items at each end to 
help control for primacy and recency effects. Each list 
was presented visually, one item at a time, only once, in 
scrambled order. At recall time, subjects were given the 
names of all the categories and, in addition, zero, two, 
or four category instances as cues. Some instance cues 
were taken from the study lists, and some were not. In-
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asmuch as subjects were always given all of the category 
names, this experiment does not speak to the question of 
the effectiveness of extralist cues to facilitate access to 
categories. However, it does address the question of 
whether extralist cues would have the same kind of within
category inhibitory effects that presentation of multiple 
intralist instances of the same category has sometimes had. 
And the answer appears to be yes. The probability of 
recalling noncue items decreased as the number of 
category instances presented as cues increased, and by 
about the same amount when the instance cues were not 
from the original list as when they were. 

Watkins's surmise as to why intralist and extralist cat
egory instances had equivalent inhibitory effects on item 
recall was that presentation of a recall cue may be tan
tamount to increasing the length of the list, whether or 
not the cue was on the original list. According to this 
hypothesis, presentation of a category instance would in
crease the number of instances nested under that category , 
and consequently would decrease the effectiveness of the 
category name as a means of access to anyone of them. 

In a second experiment designed to explore this idea, 
Watkins (1975) compared the effects of adding three or 
six category instances to a study list with those of present
ing three or six extralist instance cues at the time of recall. 
(Category names were also given as cues.) The effect on 
the recall of "critical" words that were constant across 
conditions was inhibitory in all cases, but it was larger 
when the extra items were presented as cues than when 
they were added to the study list. Watkins interpreted the 
results of his experiments as evidence that the memory 
system has difficulty in using temporal information (the 
time of presentation of an item) as a basis for excluding 
items from consideration by the recall process. In partic
ular, extralist cues seem not to be ignored even though 
one might think the fact that they were presented long af
ter the study list would provide an adequate basis for per
mitting them to be. 

In a follow-up study, Mueller and Watkins (1977) first 
showed that when words from a categorized study list 
were presented along with a category name at recall time, 
those words inhibited recall from the category only if they 
were names of instances of that category; names drawn 
from categories other than the one being tested had no 
effect. Mueller and Watkins then did three experiments 
to investigate the generality of the inhibitory effect of 
category members when they are presented as recall cues 
along with category names. In one experiment, all the 
words in the same category rhymed. In another, subjects 
sorted a set of words into a specified number of categories 
and then assigned a label to each category, in any way 
that made sense to them. In a third, each category was 
arbitrarily defined as all the words that had been paired 
with a given word in a series of paired-associate learning 
tasks in which each stimulus item had been paired with 
a different response item in each task (e.g., A-B, A-C, 
A-D). For all types of categories, the same result was ob
tained: When several members of the category were given 

as recall cues, along with the category name, recall of 
the remaining items in the category was inhibited. 

Summary of Findings With Part-Set Cuing 
With Categorized Lists 

• Presentation, as recall cues, of a single item from each 
of the categories represented in a categorized word list 
has facilitated recall in much the same way as has presen
tation of the category names. This result has been obtained 
sometimes (but not always) when the study lists have been 
scrambled with respect to category as well as when they 
have been blocked. 

• Recall from categorized lists has typically been bet
ter when subjects have been given only the category names 
as cues than when they have been given the category 
names plus a subset of the items from each category. 

• The facilitation that has resulted from the use of 
category instances as cues, like that that has resulted from 
the use of category names, has been attributable largely 
to an increase in the number of categories recalled and 
not to an increase in the number of words recalled per 
recalled category. 

• The presentation of two or more instances from a 
category has not been more beneficial than the presenta
tion of a single instance. Typically, when the number of 
instance cues per category has been varied, the greater 
the number of cues given from the same category, the 
smaller has been the probability of recalling any given 
remaining item in that category. This result has been ob
tained not only with semantically defined categories, but 
also with categories based on rhyming, subjects' own 
groupings, and arbitrary clusterings that have been learned 
for purposes of the experiment. 

• The effects of presenting extralist category instances 
as cues have been similar, insofar as they have been in
vestigated, to those of presenting instances selected from 
the study list. 

• When words from a categorized list have been pre
ented along with the name of a category at recall time, 
those words have not inhibited recall from the specified 
category if they were not names of instances of that 
category themselves. 

CUING AND RETRIEVAL FROM 
LONG-TERM MEMORY 

In the studies that have been considered so far, the sub
jects' task has always been to recall words from a list that 
had been studied shortly before the recall task. A few ex
periments have dealt with the question of the effective
ness of cues on the retrieval of words from long-term 
memory. 

The first and best known study of this type was one con
ducted by J. Brown (1968). In the first of three experi
ments, Brown had subjects (United States college students) 
produce as many names of United States states as they 
could within a specified time. Before performing this task, 
half of the subjects studied the names of 25 of the states 
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for 5 min. These subjects did more poorly than the con
trols, who had not been given the list to study, in produc
ing names of states not included on the study list. Brown's 
second experiment was similar to the first, except the 
items were the 40 counties of England and the subjects 
were English school children. The results showed the 
same trends as Experiment 1, but differences were not 
statistically significant. In the third experiment, subjects 
were first asked to name as many counties as possible dur
ing 6 min, then the experimentals were given the names 
of 20 counties to study while the controls drew pictures, 
and finally all subjects again were asked to name as many 
counties as possible during 6 min. During the second 
name-production period, control and experimental sub
jects produced, respectively, 11 % more and 10% fewer 
of the names not on the study list than they produced dur
ing the first attempt. 

Brown considered these results to be consistent with 
the hypothesis that strong associations block weak ones. 
Associations may be strengthened as the result either of 
studying items on a list or of retrieving them from mem
ory. Memory retrieval is assumed to involve sampling 
with replacement, so items that have already been re
trieved may interfere with the subsequent retrieval of 
other items. 

In a follow-up to Brown's study, Karchmer and Wino
grad (1971) also had college students attempt to pro
duce the names of all 50 United States states after study
ing a list of 25 states for 5 min. For one experimental 
group, the cue list contained 25 states that had been most 
frequently produced by a group of the subjects' school
mates in a previous study conducted to establish state
retrieval norms. For another group, the list contained the 
25 states least frequently produced in the normative study. 
Control subjects in this experiment read a story for 5 min. 

Following the study of the cue list, or the reading of 
the story, subjects were asked to list as many of the 50 
state names as possible in any order. Control subjects 
produced more noncue items than experimentals in 
general. Experimental subjects whose cue list was com
posed of the less accessible items did significantly worse 
than controls in producing the complementary sets; those 
whose cue list was composed of the more accessible items 
did not differ significantly from controls with respect to 
production of their complementary sets. (The difference 
beween the performance of experimentals and that of con
trols was slightly larger in the latter case than in the 
former, but variability was also greater, which accounts 
for the lack of statistical significance.) In a second ex
periment, similar in most respects to the first, the in
hibition of the production of noncue items was statisti
cally significant for both experimental groups. 

Karchmer and Winograd (1971) considered the results 
of both of their experiments to be consistent with J. 
Brown's (1968) finding that "the accessibility of one part 
of a larger set may be decreased when the accessibility 
of the other part is increased by prior exposure" (p. 225). 
They also concluded that the normative strength of a sub-

set of items that a cue set comprises is of little impor
tance in determining the extent to which they will inhibit 
the production of noncue items. 

Nickerson, Smith, and Wallach (1984) conducted 
another study of the effects of cuing on retrieval from 
long-term memory. Some subjects produced names of 
birds; others produced names of countries. Just prior to 
performing the word-production task, subjects participated 
in a conventional list-learning experiment with a list of 
20 bird names or 20 country names. For the experimen
tal subjects, the list-learning and word-production tasks 
involved the same category (either bird names or coun
try names in both cases); for the controls, the two tasks 
involved different categories (either bird names in the first 
case and country names in the second, or vice versa). The 
purpose of the list-learning task was to increase the ac
cessibility of a subset of the target category for the word
production task for the experimental subjects. For the sake 
of consistency, we will refer to the subset of items used 
in the list-learning task as cues, which is the function they 
served for the word-production task. The 20 items that 
were used in the list-learning task, the cues, were selected 
so as to be either highly accessible or relatively less ac
cessible, according to the Battig and Montague (1969) 
norms, and subjects were given either one or three study
test trials in the list-learning task. Contrary to expecta
tions, independently of the a priori accessibility of the cues 
studied for the list-learning task and of the number of list
learning trials involved, experimental subjects produced 
at least as many noncue items on the production task as 
were produced by the control subjects, and in some cases 
they produced more. 

The results of this experiment came as a surprise. The 
experimenters were looking for evidence of a relation
ship between degree of inhibition and cue accessibility, 
but had expected to obtain inhibition, or at least not facili
tation, in all cases. Reflection on the differences between 
the specifics of this experimental situation and those of 
J. Brown (1968) and Karchmer and Winograd (1971) led 
to the post hoc conjecture that a critical variable might 
have been the sizes of target and cue sets. The target sets 
were considerably larger in the Nickerson et al. (1984) 
experiment than in the earlier ones, and the ratio of the 
sizes of cue sets to the sizes of target sets was relatively 
small. On the assumption that the search of memory for 
target items involves some quasi-random sampling with 
replacement, the process will return a higher proportion 
of cues from the beginning when the ratio of cue set size 
to target set size is relatively large. And given the recent 
strengthening of the cues as a result of their previous ex
posure, the probability is high that they will be sampled 
more than once. If the search process terminates when 
the cumulative number of false alarms (resampling) ex
ceeds some criterion, it is likely to terminate relatively 
soon in this situation. 

To explore this conjecture, the sizes of target sets and 
cue sets were varied independently. Target set size was 
varied by having subjects attempt to produce the names 
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of countries in Europe and Asia in some cases and any
where in the world in others. Cue set size was varied by 
having subjects perform a list-learning task either with 
bird names (controls) or with the names of 10,20, or 30 
countries in Europe and Asia (experimentals) before per
forming the name-production task. 

Given 20 countries in Europe and Asia as the cue set, 
inhibition was obtained with subjects who attempted to 
produce only names of countries in Europe and Asia but 
not with those who attempted to produce names of coun
tries from anywhere. When the target set was held con
stant (countries in Europe and Asia), the relative amount 
of inhibition increased with the size of the cue set, but 
not to a statistically significant degree. The results were 
considered suggestive but not conclusive evidence in favor 
of the conjecture regarding the importance of the rela
tive sizes of cue and target sets in determining whether 
inhibition is likely to be obtained. 

Summary of Findings With Cued Retrieval 
From Long-Term Memory 

• When subjects have been asked to produce as many 
as possible of the items from some well-known set of 
modest size (states ofthe United States) providing a sub
set of the items as retrieval cues has not facilitated the 
retrieval of the noncue items, but has typically had a small 
inhibitory effect. The effect has been found independently 
of a priori accessibility of the items presented as cues. 

• When subjects have been asked to produce as many 
as possible of the items from a relatively large and in
completely known category (names of birds or countries), 
study of a small subset of the items immediately before 
the word-production task has not inhibited the production 
of other items from the same category. 

• Increasing the accessibility of the subset, either by 
selecting items highly associated with the category name 
or by increasing the subjects' exposure to the items, has 
not decreased subjects' ability to produce other items from 
the category. 

• When the sizes of cue sets and target sets have been 
varied independently, inhibition has been more in evidence 
when the ratio of cue set size to target set size has been 
relatively large. 

THEORETICAL ACCOUNTS OF INHIBITION 
FROM PART-SET CUING 

Several experimental findings have been reviewed in 
the preceding sections. The most important of these find
ings, for purposes of this review, and the one that has 
come as a surprise to many investigators, is the fact that 
cues that one might think would facilitate recall or retrieval 
in certain specific ways often do not do so, and some
times even have inhibitory effects. In particular, present
ing some of the items from a noncategorized list fails to 
facilitate recall of the remainder of the items, and some
times inhibits it; presenting the names of some of the 

categories represented on a categorized list fails to facili
tate recall of the remaining categories, and sometimes in
hibits it; presenting several of the items from a given 
category in a categorized list fails to facilitate recall of 
the remaining items from that category, and often inhibits 
it; and presenting some of the items from a familiar set 
that one has been asked to produce from long-term 
memory does not necessarily facilitate retrieval of the re
maining items, and may inhibit it. 

These results all appear to be the same phenomenon 
manifesting itself at different levels of organization and 
in different contexts. Certainly, it would be in the interest 
of parsimony to look for one explanation that would ac
commodate all of them. We turn now to a consideration 
of several explanations that have been proposed for such 
results. 

The Editing Task Hypothesis 
One possibility that has been suggested is that cuing im

poses on subjects the extra task of checking each word 
that is recalled against the cues, or editing the cues out 
(Roediger & Tulving, 1974). Roediger et al. (1977) re
jected this possibility on the grounds that cuing reduces 
the asymptote of the cumulative recall curve even when 
subjects are given a relatively long time (e.g., 10 min for 
a list of 48 words) to recall. One should accept this rea
son for rejecting the explanation only if one is willing to 
assume that the extra task would, at worst, slow down 
recall, but not make it less productive given ample time. 
If one assumes that delaying the recall of an item could 
decrease the probability that it would ever be recalled (as 
would be the case, for example, if the strength of the item 
diminished during the delay), then the fact that cuing is 
detrimental even when the recall period is long does not 
rule out the extratask explanation of the inhibitory effect. 

The finding of Watkins (1975) and of Roediger et al. 
(1977) that extralist cues can also have an inhibitory ef
fect argues against the editing-task hypothesis. Inasmuch 
as the cues in this case were not contained on the study 
list, items recalled from the list would not have to be 
checked against them before being reported. 

Basden, Basden, and Galloway (1977) have suggested 
that the editing of cues from recall may influence the order 
in which items are recalled, and the resulting recall order 
may be suboptimal relative to whatever organization the 
subject imposed on the items while studying them. Bas
den et al. considered this hypothesis to be consistent with 
all the results that had been obtained up to the time of 
their report. They themselves used both intralist and ex
tralist cues with categorized lists and obtained no inhibi
tion with the extralist cues. They considered the failure 
of extralist cues to produce inhibition to be evidence 
against Rundus's (1973) explanation of the part-list cu
ing effect (see below), but consonant with the editing 
hypothesis. Watkins's (1975) finding of an inhibitory ef
fect with extralist cues was dismissed on the grounds that 
the mixed-list design of that experiment would have 
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prompted subjects to use the same editing strategy for both 
extralist and intralist cues. Roediger et al.'s (1977) find
ing of an inhibitory effect with extralist cues is not so eas
ily dismissed, however, inasmuch as anyone of their sub
jects got either intralist cues or extralist cues, but not both. 

Two other arguments can be made against the editing 
hypothesis. First, it does not seem to apply to the retrieval 
of words from long-term memory, at least if the subject 
is given ample time. Here, the editing process might slow 
down the rate at which target words are found, but it 
should not reduce the number that are found eventually; 
inasmuch as the words in this case are stored permanently, 
they would not be expected to fade from memory simply 
because their retrieval is delayed somewhat. Second, it 
also seems inapplicable to those experiments (e.g., Roedi
ger et al., 1977, Experiment II) in which subjects who 
have received the cues have been asked to recall as many 
words as possible from the original list, including those 
words that were presented as cues. In this case, there is 
no need to edit out the cues, so there is no extra task. 
Of course, subjects must check recalled words against 
those that have already been recalled; however, this task 
is not unique to the experimental subjects, but is required 
also of controls. 

The Increased-List-Length Hypothesis 
Watkins (1975) suggested that the presentation of cues 

increases, in effect, the length of the list that one has 
to remember, and in so doing decreases the probability 
that any given item will be recalled. Watkins advanced 
this hypothesis to account for his finding that extralist cues 
drawn from categories represented on a categorized list 
inhibited recall, and by about the same amount as did in
tralist cues. Watkins concluded that presenting a list item 
as a recall cue is equivalent, in effect, to presenting a new 
category instance. 

One limitation that this hypothesis shares with the 
editing-task hypothesis is that it also does not seem to ap
ply to cases in which the task is to retrieve information 
from semantic memory rather than to recall it from epi
sodic memory. The increased-list-length hypothesis also 
has some difficulties in accounting for the episodic recall 
results. Roediger et al. (1977) considered Watkins's 
(1975) increased-list-length hypothesis to be a compelling 
explanation of the inhibitory effect of extralist cues that 
they had found with uncategorized lists, except for two 
facts: The inhibitory effect of extralist cues was smaller 
than that of intralist cues, and subjects who received ex
tralist cues produced critical items at a faster rate (ap
proached asymptote more quickly) than did those who 
received intralist cues. They concluded that extralist cues 
that are not related to the items on the list probably affect 
recall differently from the way intralist cues do. 

Another difficulty for the increased-list-length hypothe
sis is Mueller and Watkins's (1977) finding with catego
rized lists that cues that did not belong to the categories 
being tested did not inhibit recall. How to reconcile this 
result with Roediger et al. 's (1977) finding that cues un-

related to words on an uncategorized list did inhibit recall 
is not clear. The two findings agree, however, in show
ing that unrelated extralist cues are not as inhibitory as 
intralist cues. Thus, if one wants to entertain the increased
list-length hypothesis, one must recognize that not all 
items presented at recall time effectively extend the list, 
or at least not by the same amount. 

The expectation that increasing list length would 
decrease the probability of recall of any given item 
presumably follows from the fact that, in free-recall tasks, 
the longer the study list, the smaller the percentage of 
items recalled (Murdock, 1960; Roberts, 1972). This find
ing is of questionable relevance to the part-set cuing ex
periment with intralist cues, however, because if we are 
to assume that the presentation of cues from the list ef
fectively increases list length, we must recognize that it 
does so in a special way, namely, by making certain items 
(the cues) appear on the list twice. 

Fortunately, there are some data on the question of how 
the appearance of twice-presented words on a study list 
affects the recall of words presented only once (Hastie, 
1975; Tulving & Hastie, 1972; Robbins, Bray, & Irvin, 
1974; Waugh, 1963). In the aggregate, the results sup
port the conclusion that recall of once-presented items is 
not impaired by the occurrence of twice-presented items 
unless subjects are obliged to remember the fact that the 
latter occurred twice. Therefore, these results do not sup
port the idea that the decrement observed in part-set cuing 
experiments is due to an effective lengthening of the study 
list by the presentation of cues. Subjects have never had 
to write the cue words twice or to report the number of 
times items have occurred on the list. In one paradigm 
they have had only to recall as many items as possible, 
without regard to whether the items had occurred as cues, 
and in another they have had to recall only the words 
that did not occur as cues; in neither case have they had 
any reason to believe they would have to report the cues 
twice. 

The Cue-Overload Hypothesis 
Mueller and Watkins (1977) provided a rationale for 

considering the presentation of a category instance as a 
recall cue to be equivalent, in effect, to presenting a new 
category instance. They assumed that the unit in episodic 
memory (which the word-list recall studies are assumed 
to tap) is not a word but an episode. Two occurrences 
of the same word, once as an item on the study list and 
once as a cue, represent two episodes; and the second oc
currence effectively increases by one the number of epi
sodes subsumed under a given category, much as does 
the presentation of a completely new item in that category . 
Increasing the number of episodes subsumed under a given 
category decreases the effectiveness of the category name 
to facilitate access to anyone of them (and in particular 
to words that are represented by only a single episode). 
Mueller and Watkins referred to the process that is 
hypothesized to underlie inhibition as "cue overload"; 
it is assumed that all recall is mediated by cues and that 
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what is happening in this case is that certain cues
category names-are being "overloaded" by virtue of the 
presentation of either intralist or extralist category mem
bers at recall time. 

The cue-overload hypothesis is similar to the in
creased-list-Iength hypothesis in most respects, but one 
thing the former does that the latter does not do is pro
vide an explanation for why extralist cues that are not 
related to items on the list are not likely to have the same 
effects as those that are. Indeed, the cue-overload hypothe
sis would lead us to expect unrelated extralist cues to have 
no effect at all. This is consistent with the results of 
Mueller and Watkins's (1977) study, but not with that of 
Roediger et al. (1977). 

The Competition-at-Retrieval Hypothesis 
According to this hypothesis, the presentation of cues 

at recall time strengthens the memory representations of 
these items and increases their accessibility relative to that 
of the remaining items in the set; and the cues, being more 
accessible, are likely to be produced by the recall process, 
and consequently to block the recall of the less accessible 
noncue items. Some variant of this hypothesis has been 
espoused by several investigators, perhaps most explicitly 
by Rundus (1973). 

The idea that the accessibility of cues is increased by 
virtue of their presentation at recall time and that this in
crease means a decrease in the accessibility of noncue 
items is independent of the structure of the study lists; 
however, Rundus's (1973) hypothesis was proposed in 
the context of an experiment with categorized lists, and 
his account of how the changes in accessibility occur ap
plies primarily to such lists. According to the hypothe
sis, items are organized hierarchically in memory, and 
items emanating from a common node in the hierarchy 
can be accessed via that node; thus, presentation of a 
category name during recall can cue the recall of instances 
of that category. Facilitation should be obtained, of 
course, only if the cued category is one that the subject 
would not have recalled spontaneously. A category in
stance could also be an effective recall cue, albeit an in
direct one: The instance would cue the category name, 
which in turn would cue other instances. 

The idea that memory for categorized lists is organized 
hierarchically, with the associations being primarily ver
tical ones between items at different levels of the hier
archy (e.g., category names and category instances) as 
opposed to horizontal ones between items at the same 
level, is a fairly prevalent one (Bower, Clark, Lesgold, 
& Winzenz, 1969; Estes, 1972; Johnson, 1970; Mandler, 
1967; Mathews & Tulving, 1973; Shiffrin, 1970; 
Slamecka, 1968, 1972; Tulving, 1964, 1968). Any node 
is viewed as a "control" element for the subordinate 
nodes that emanate from it (Estes, 1972). The strength 
of the relationship between a control element and its subor
dinate nodes is what determines whether a particular item 
will be produced when its control element is accessed. 

In Rundus's (1973) terms, the nodes at a given level 
in this hierarchy are referred to as retrieval cues with 
respect to their subordinate nodes. Memory search for 
items in a categorized word list is assumed to occur at 
two levels, that of the cues, or category names, and that 
of the immediately subordinate words, or category in
stances. One searches first for a cue, and then, with cue 
in hand, one searches the set to which that cue provides 
access. Two key assumptions of the model are: (1) that 
when an item is recalled it is not deleted from the represen
tation and thus remains available for subsequent recall at
tempts, and (2) that either the act of processing an item 
that is presented as a cue or recalling an item from 
memory strengthens that item and its relationship to its 
control element. Thus, at both levels, search involves sam
pling with replacement; so finding an item does not 
preclude finding it again. Indeed, the probability that an 
item will be found is assumed to depend on its strength 
relative to the strength of all the other items accessed via 
the same cue (ratio rule), and finding an item is assumed 
to increase its strength and consequently also the prob
ability that it will be found again. According to this model, 
the presentation of list items as recall cues inhibits the 
recall of noncue items at the same level because the 
processing of the cues increases the strength of their 
representations in memory and hence increases the prob
ability of their subsequent recall; and, by the ratio rule, 
increasing the probability of accessing a cue necessarily 
decreases the probability of accessing any other item at 
the same level on a given attempt. 

J. Brown's (1968) conjecture as to why category
instance cues might have an inhibitory effect on the 
retrieval of category items from long-term memory was 
similar in many respects to Rundus's (1973) account of 
the part-set cuing effect. Brown suggested that the mech
anism by which highly accessible cues may interfere 
with the retrieval of noncues is one of intrusion or re
trieval interference: Given that items are not deleted from 
the search space when they are produced, they may re
cur frequently by virtue of their relatively high acces
sibility, and in doing so lower the probability of retrieval 
of the less accessible items. 

A question that occurs with respect to the competition
at-retrieval hypothesis is why the probability of recalling 
some items should decrease just because the probability 
of recalling others has increased. Given that one can recall 
(or at least report) only one item at a time, it is clear that 
if the probability of recalling a particular item at a given 
instant is increased, the mean probability of recalling any 
other particular item at that instant must decrease. 
However, it does not follow that an increase in the prob
ability that a particular item will be recalled sometime dur
ing the recall period must be offset by a decrease in the 
mean probability that other items will eventually be 
recalled. One consequence of an effective learning process 
is to increase the probability that all the studied informa
tion will be recalled. Why should increasing the acces-
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sibility of some items on a list-recall task necessarily 
produce an offsetting decrease in the (eventual) acces
sibility of other items? 

According to Rundus's (1973) model, increasing the 
probability of recalling certain items decreases the prob
ability of ever recalling the other items because it makes 
it less likely that the latter items will be recalled before 
a stopping rule that terminates search is reached. Search 
at a given level is assumed to be terminated when the 
process yields a predetermined number of successive 
items that have already been recalled. Thus, when search 
within a category produces the requisite number of items 
that have already been recalled, it is switched to another 
category; all search is terminated when a similar stop
ping criterion is reached at a higher level. 

Of the several possible explanations that Roediger et al. 
(1977) considered, they found the competition-at-retrieval 
hypothesis to be most consistent with their own data. An 
aspect of the results that they considered particularly sup
portive of this hypothesis was the fact that subjects who 
had received list cues and who were asked to recall as 
many as possible of the original words (including cue 
items) tended to recall cue items to the neglect of noncue 
items during the early minutes of the recall period. 

One problem for the competition-at-retrieval hypothe
sis is Basden et al. 's (1977) finding that in a recall attempt 
without the presence of cues, following the primary recall 
task in which some subjects had cues and some did not, 
subjects who had had the cues on the earlier task did as 
well as those who had never seen them. The cued sub
jects had done more poorly than the uncued subjects on 
the cued recall task, and the equivalent performance of 
the two groups on the subsequent uncued recall task 
reflected recovery from the inhibitory effects. Basden 
et al. considered this result to be a problem for Rundus's 
(1973) model because, in spite of the fact that cue words 
were strongly represented in memory at the time of the 
uncued task (as evidenced by the fact that subjects who 
had received cues on the earlier task recalled cue words 
better than they did noncue words on the subsequent un
cued task), the cue words did not inhibit the recall of non
cue items, at least to a statistically significant degree, when 
they were not present during the final recall task. 

An aspect of their findings that Roediger et al. (1977) 
felt that the competition-at-retrieval hypothesis did not ex
plain was the finding that extralist cues also can have an 
inhibitory effect. Basden et al. (1977) argued, however, 
that although Rundus (1973) did not discuss extralist cues, 
his model, or a logical extension of it, does provide the 
basis for a prediction about the effect of such cues on the 
recall of categorized lists. (Roediger et al. used non
categorized lists.) The argument is similar to that of 
Mueller and Watkins (1977) in their development of the 
cue-overload hypothesis. If one assumes that extralist in
stances of categories represented on a list increase the 
number of items associated with their respective category 
labels, then, by the ratio rule, the presentation of such 

items should decrease the probability of recall of other 
items within the same categories. In an experiment in 
which both intralist and extralist cues were used, Basden 
et al. found that the former inhibited recall of uncued 
items, but that the latter did not. They considered this 
result to be at odds with Rundus' s model but consistent 
with the editing or disrupting hypothesis. We should note 
that the result is also at odds with that of Watkins (1975), 
who got inhibition when extralist category instances were 
used as cues. Given that extralist cues have been shown 
to be inhibitive in some instances, the fact that they have 
not been in others is probably not strong evidence against 
a hypothesis that predicts their occurrence. 

Roediger (1978) interpreted the results of his experi
ments with categorized lists and others of the same type 
to be consistent with a process such as that hypothesized 
by Rundus (1973). And he saw them as favoring the idea 
that vertical associations (Segal & Mandler, 1967; Wick
elgren, 1976) facilitate the recall of categorized lists, 
whereas horizontal associations, either among categories 
or category instances, do not. Providing a category name 
facilitates access to items within that category but inhibits 
access to other category names. The inhibition is a con
sequence of the strengthening of the vertical associations 
between the category name and the instances that are 
recalled. The act of recalling is assumed to have an ef
fect analogous to additional study time. Because the 
process underlying recall is assumed to involve sampling 
with replacement, the strengthening of a given associa
tion increases the probability of subsequent recall of the 
same item, which indirectly decreases the probability of 
the recall of other items. 

Roediger (1973) and Roediger and Schmidt (1980) have 
argued that Rundus's (1973) model can account for the 
inhibition that occurs when subjects are given a subset 
of category names or list items as cues, but that it does 
not account for the finding (e.g., Roediger, 1973; 
Roediger & Schmidt, 1980; Smith, 1971, 1973; Smith 
et al., 1970) that when subjects are given all the category 
names as cues, recall of items from the categories speci
fied first impairs recall of items from categories speci
fied later. According to Rundus's model, interference be
tween categories would be expected to occur when 
categories are not cued, because the categories that are 
recalled earlier would tend to block (by virtue of being 
recalled) the recall of those that were not produced first; 
however, that does not explain why one gets between
category interference when all the categories are cued so 
that category recall (as opposed to item recall) is perfect. 

Basden et al. (1977) argued that the ratio rule is a major 
weakness of Rundus's (1973) model. This rule makes the 
probability of retrieval of a noncue item strictly a func
tion of its strength relative to the sum of the strengths of 
the other items in the category and independent of abso
lute strengths. (Strength here means strength of associa
tion of an item with its category label.) Thus, the proba
bility of recalling a weakly associated item among n 
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equally weakly associated items should be the same as 
the probability of recalling a strongly associated item 
among n equally strongly associated items. Consider, in 
particular, three types of lists: (1) all items are strongly 
associated with their category labels; (2) all items are 
weekly associated with their category labels; and (3) half 
of the items are strong associates of their labels, and half 
are weak. Rundus's ratio rule predicts that the strongly 
associated items in a Type 3 list would be recalled more 
effectively than strongly associated items in a Type 1 list. 
Similarly, weakly associated items on a Type 3 list should 
be recalled less effectively than weakly associated items 
on a Type 2 list. Basden et al. did essentially this experi
ment but did not get the predicted results. Strongly as
sociated items were not recalled better when mixed with 
weakly associated items than when mixed with strongly 
associated items, and weakly associated items were not 
recalled more poorly when mixed with strongly associated 
items than when mixed with other weakly associated 
items. 

Basden et al. also considered what to expect when either 
strongly or weakly associated items are explicitly given 
as cues (in the situation described above, they were not), 
and they noted that predictions are less clear in this case. 
However, they inferred from Rundus's (1973) model that 
recall of noncue items would be better if cue words were 
weakly associated items than if they were strongly as
sociated items, although it would be inhibited in both 
cases. In an experiment to check this prediction, they 
found inhibition in both cases, but the prediction with 
respect to the differential effect of weakly and strongly 
associated cues did not prove correct. In fact, although 
the difference was not quite statistically significant, 
strongly associated cues produced greater recall than did 
weakly associated cues. Basden et aI. considered these 
results to be damaging not only to Rundus's model but 
also to "any explanation that postulates that the inhibi
tory cuing effect results from the blocking of weak items 
by strong" (p 104). They concluded in favor of the 
hypothesis that inhibition is due to the need to edit cue 
words, because such editing disrupts the recall process. 

The Organizational-Interference or 
Strategy-Disruption Hypothesis 

Items stored in memory-whether short- or long
term-must be organized in some way. Presumably, one 
takes advantage of that organization when accessing 
memory. One effect that the presentation of cues might 
have is to interfere with this organization or to impair the 
subject's ability to use a retrieval strategy that uses it to 
advantage (A. S. Brown & Hall, 1979; J. Brown, 1968; 
Slamecka, 1968, 1969). As we have noted, Basden et al. 
(1977) suggested the possibility that the editing of cues 
from recall may influence recall order; there is also the 
possibility that the mere processing of the cues, before 
any attempt to retrieve any items from memory, would 
affect the order in which items are subsequently recalled. 

A. S. Brown and Hall (1979) obtained results that they 
interpreted to be consistent with this hypothesis and in
consistent with several others that we have considered. 
They had subjects free-associate four responses to each 
of 20 stimulus words. Two days later, the same subjects 
unexpectedly were asked to reproduce the same responses 
as cues. Although the description of the procedure is not 
clear on this point, they presumably were given the origi
na120 stimulus words as well. For all of the subjects, some 
of the response sets were cued and some were not. 
However, the number of cues provided (one, two, or 
three) was a between-subjects variable. Cuing proved to 
be inhibitory, and the magnitude of the inhibition was rela
tively independent of the number of cues and of their out
put position in the initial free-association task. 

Brown and Hall interpreted these results as being in
consistent with several of the theoretical accounts of 
cuing inhibition, namely, competition at retrieval (in 
their terms, strength dominance) (Rundus, 1973), cue 
overload (Mueller & Watkins, 1977), and editing inter
ference (Basden et aI., 1977). The strategy-disruption 
hypothesis, they argued, is the only one that can accom
modate the lack of dependence of magnitude of inhibi
tion on number of within-category cues. 

A problem with this explanation is that its credibil
ity, according to Brown and Hall, rests with this lack 
of dependence. Although Brown and Hall found no re
lationship between magnitude of inhibition and number 
of cues within a category, several other investigators 
have found them to be positively related (Roediger, 1973; 
Rundus, 1973). One might question whether indepen
dence between these variables really is implied by the 
hypothesis; if it is not, however, it is not clear that the 
hypothesis is falsifiable. 

The Interference-With-Maintenance Hypothesis 
An important aspect of Rundus' s (1973) model is that 

it does not attribute the decreased accessibility of non
cues to a decrease in their "strength" or, indeed, to any 
change in their memory representation at all. According 
to that model, decreased accessibility is a consequence 
of changes in the strengths of other items. What is criti
cal to Rundus's model is the assumption that the presen
tation of cues changes the relative strengths of cues and 
noncues; the model would produce the same predictions 
if this change were assumed to be due to a decrease in 
the strength of the noncue items as it does when the change 
is assumed to be due to an increase in the strength of the 
cue items. 

One rationale for considering the possibility that the 
processing of cues might weaken the representation of 
noncues is the assumption that items in secondary memory 
must be actively maintained and that anything that inter
feres with that maintenance weakens the representations 
of those items. Given this assumption, one way to inter
fere with the maintenance of some items would be to en
gage the maintenance resources with other items. If, when 
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a cue is processed during the recall task, some fraction 
of the resources that are otherwise used for maintenance 
is diverted, then the more the processing of cues drained 
resources, the greater would be the decrease in the ac
cessibility of the other items. 

The finding that the percentage of words recalled from 
a given category falls off with the position of the category 
in a recall sequence is consistent with the idea that the 
recall of some items interferes with the maintenance of 
others, and consequently permits the diminution of their 
strength or accessibility. One might try to attribute this 
result to the effects of proactive inhibition: The learning 
of the items in a category that was presented late on the 
study list could have been subject to proactive inhibition 
from the earlier items on the list. In fact, however, the 
result has been obtained even when the order in which 
the categories were specified at recall was independent 
of the order in which they occurred on the study list 
(Smith, 1973). 

Attributing the decline in recall with category position 
to retroactive inhibition is also a possibility. Except when 
recall order matches order on the study list, the categories 
recalled last are likely to have had more items interven
ing between their original occurrence on the study list and 
their recall (assuming one considers both an original 
presentation and a recall as an "item' ') than are items 
that are recalled first, and therefore the former are more 
subject to retroactive interference effects. In assessing the 
possibility of such effects, one must bear in mind also that 
among the "items" that intervene between the initial 
presentation of an item and its recall are the covert recalls 
that are not reported. With respect to the possibility that 
cue items are recalled whether or not subjects are required 
to report them, Roediger et al. (1977) noted that in their 
studies subjects who recalled all items and those who 
recalled only the noncue items produced noncue items at 
about the same rate even during the first few minutes of 
recall. They saw this as suggestive evidence that subjects 
covertly recalled cue items even when they did not have 
to produce them. 

An experiment that is relevant to the question of the 
possible role of retroactive interference effects in these 
studies is one conducted by Tulving and Psotka (1971). 
They had subjects study lists composed of four words from 
each of six categories. Each list, blocked by category, was 
presented visually three times, one word at a time. Each 
subject studied from one to six different lists. Following 
study and recall tests for the lists individually, subjects 
were given two total-recall tests (separated by a 10-min 
filler activity) on which they attempted to recall all the 
words from all the lists they had studied. The number of 
words and number of categories recalled per list decreased 
as the number of lists that a subject had studied increased, 
but the number of words recalled per recalled category 
remained relatively constant. The changes in number of 
words and categories recalled on the total-recall tests were 
such as could be attributed to retroactive inhibition; for 

example, the number of words or categories recalled from 
a given list fell off sharply as the number of lists that in
tervened between that list and the total recall tests in
creased. Following the second total-recall test, the names 
of all the categories a subject had studied (which varied 
from 6 to 36) were provided, and a final total-recall test 
was given with these names in hand. Provision of the 
category names increased the number of words and 
categories recalled, but not the number of words recalled 
per recalled category. The increase in words and 
categories recalled was sufficient to offset the retroactive 
inhibition effects. Thus, retroactive inhibition had appar
ently had its effect by decreasing accessibility, not to 
items, but to categories, and presenting category names 
made accessible the categories that had become in
accessible as a result of retroactive inhibition from the 
learning of interpolated lists. 

This result suggests that retroactive inhibition does not 
account for why the number of items recalled per category 
has sometimes fallen off with position of the category in 
the recall sequence. Indeed, the result is difficult to recon
cile with that finding, because it suggests that the inhibi
tory effects are at the level of category recall and not item 
recall. But in experiments in which all the categories have 
been cued, there is no question of retroactive interfer
ence's making the categories per se inaccessible. A recon
cilliation of the results of experiments showing a decrease 
in items per (cued) category with position of category in 
the recall sequence and those of experiments showing rela
tive constancy of items recalled per recalled category re
mains to be made. 

A result that seems to support the idea that maintenance 
of the representation of items in secondary memory re
quires some active process and that the act of recall can 
interfere with that process comes from some experiments 
by Epstein (1969, 1970), who gave people two relatively 
short lists (eight items each in the 1970 study) to remem
ber and then asked some of the subjects to recall one of 
these lists and others to recall both of them. Performance 
was better on a given list when that list was the only one 
to be recalled than when it was the first of two to be 
recalled. (See also Dong, 1972.) The effect was more 
pronounced when the first or only list to be recalled was 
the second of the two lists presented. The results suggest 
that the need to maintain both lists in memory interferes 
with recall or, conversely, that the process of recalling 
some items interferes with the maintenance of others. 

A limitation of the interference-with-maintenance hy
pothesis is its inapplicability to the studies of retrieval from 
long-term memory. In general, the plausibility of the 
hypothesis decreases as the retention interval and the 
amount of information retained increase. It is easiest to 
accept when the number of items to be recalled is rela
tively small and the interval brief, which 'is to say, when 
the situation is close to one in which active rehearsal is 
a possibility, for at least a significant subset of the list. 
It seems to be questionably applicable to many of the recall 
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studies and totally inapplicable to the studies requiring 
retrieval from long-term memory. In the case of J. 
Brown's (1968) experiment, for example, one could 
hardly argue that the strength of the memory representa
tions of names of the states and counties decreased as a 
consequence of lack of attention while the subjects' re
sources were devoted to the processing of the state or 
county names presented as cues. 

The Associative Sampling-Bias Hypothesis 
Several investigators, beginning with Slamecka (1968, 

1969, 1972), have taken the failure of part-set cuing to 
facilitate recall of uncued items as evidence that items are 
not directly linked associatively in memory, although ver
tical or hierarchical associations are not ruled out 
(Roediger, 1974; Rundus, 1973; Watkins, 1975). Raaij
makers and Shiffrin (1981) challenged this interpretation 
on the grounds that it is inconsistent with such documented 
results as the effects of input order on output order 
(Anderson, 1972; Kintsch, 1970; Shiffrin, 1970), the ef
fects of associativity of continuously presented items on 
recall (Glanzer & Schwartz, 1971), and the fact that 
single-trial paired-associate learning occurs at all. 

Among other findings that would seem to be inconsis
tent with the assumption that items are not associatively 
linked in memory is that of Deese (1959, 1961), that recall 
is better when stimulus words are highly associated with 
each other than when they are not, and that of Jenkins 
and his colleagues, that when a stimulus list contains pairs 
of closely associated words, the associates tend to be 
recalled together even when they were not together on 
the study list (Jenkins, Mink, & Russell, 1958; Jenkins 
& Russell, 1952). The well-known finding of category 
clustering in recall (Bousfield, 1953; Bousfield & Sedge
wick, 1944) is not relevant to this issue, inasmuch as in
vestigators who have concluded that interitem associations 
are not important in memory for word lists typically have 
not ruled out the importance of vertical, or word-category, 
associations; what is relevant, however, is the fact that 
interitem association and category membership have both 
been manipulated in some studies and have both been 
shown to have effects (Bousfield & Puff, 1964; Cofer, 
1965; Marshall, 1967). 

A possible way around these difficulties is to argue that 
interitem associations could play a role in the recall 
process without being implicated in the representations 
of the list items in memory. Such associations could come 
into play at the time of recall, by, for example, helping 
to direct the memory search. One variant of this view is 
represented by Slamecka's (1968) suggestion that the types 
of clustering that are sometimes seen in recall could be 
the results of a recall plan that applied to independently 
stored items, based on an awareness, at the time of recall, 
of the structure of the studied list. This view, however, 
seems to require two assumptions: (1) that interword as
sociations are part of the long-term memory representa
tions that exist prior to and independently of exposure to 
a study list during an experiment, and (2) that the memory 

representation of a study list that is constructed as a result 
of performance of the experimental task is independent 
of those long-term representations. The first assumption 
is necessary to explain associative effects that have been 
obtained, such as the effectiveness of extralist items as 
recall cues (Bahrick, 1970; Nelson & McEvoy, 1979a, 
1979b; Nelson et al., 1982; Tulving & Pearlstone, 1966). 
The second one is necessary if one accepts the first one 
and still wishes to maintain that list items are stored in
dependently of each other. (The second assumption, 
however, causes problems of another sort. For example, 
if the memory representations that are constructed for pur
poses of the experiment are independent of long-term 
memory representations of the words, how is it that the 
words are recognized as words during the study phase of 
the experiment?) 

Raaijmakers and Shiffrin (1981) avoided such problems 
altogether in their account of the part-list cuing effect. 
Their model, which is similar in many respects to that 
of Rundus (1973), assumes that the search of memory for 
list items is based on cues whether or not such cues are 
provided by the experimenter. Cues of two types are 
postulated: context cues and context-plus-word cues. The 
model assumes that the subject searches memory on the 
basis of particular cue until a new item is found or a 
stopping criterion (a preset number of failures to find 
a new item) is reached, at which time the cue in hand is 
discarded in favor of a new cue, and the stopping-criterion 
index is reset to zero. Word cues may be provided by the 
experimenter, or they may be generated by the subject 
in the process of recalling words from the study list. 

When word cues are not provided by the experimenter, 
each word the subject recalls is used as a cue in a search 
for additional words. Whenever the search produces a new 
word, the cue in hand is discarded and the new word be
comes the cue for subsequent search. If the stopping 
criterion for searching with a specific cue is reached be
fore a new word is produced, the cue is discarded in favor 
of a context-only cue. The primary search phase of the 
process is terminated when a second, more general, stop
ping criterion is reached (which is a preset total number 
of failures to find a new word). In the final phase of the 
process, which is known as the rechecking phase, each 
of the recalled words is again used as a cue for an addi
tional attempt to find new items. The rechecking phase 
is included in the model to accommodate the possibility 
that the utility of a given cue may not be fully' 'used up" 
by the finding of a single word. 

The model assumes that when cues are provided by the 
experimenter, the subject searches on each of them be
fore using as cues any of the noncue words recalled. Af
ter having searched on the basis of each of the provided 
cues, the subject begins to use recalled words as cues, 
and from then on the process is equivalent to that followed 
when cue words are not provided. 

An important aspect of this model is the assumption that 
interitem associations are used extensively whether or not 
cues are provided by the experimenter. Indeed, the as-
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sumption of associative clustering provides a rationale for 
the expectation that cuing will have a detrimental effect. 
Suppose, to use the simplified model that Raaijmakers and 
Shiffrin (1981) employed to illustrate how associations 
can have their effect, that words from a study list are or
ganized in memory as several clusters, with a few words 
being in each cluster, and that the words in a cluster are 
sufficiently strongly associated with each other that if one 
of the words of the cluster is presented as a cue, or is 
recalled, all the remaining words in that cluster will be 
recalled as a consequence. Suppose further that, during 
a fixed time, experimental subjects, for whom cue words 
are provided, and controls, for whom they are not, sam
ple the same number of different clusters. The presenta
tion of the cue words to the experimental subjects will 
ensure that these subjects will sample all the clusters con
taining such words. Inasmuch as the controls are not sub
ject to the same influence to sample clusters containing 
cues, they should sample fewer than all of these and con
sequently they should sample more of the clusters con
taining no cues than do the experimentals. On the assump
tion that all clusters contain about the same number of 
items, clusters that contain no cues will contain more tar
get items (noncues) than those that contain one or more 
cues. It follows from these considerations that control sub
jects will find more target items than will the experimental 
subjects. 

A model that explains the part-set cuing effect without 
denying the existence of interitem associations, and that, 
indeed, identifies those associations as the basis for the 
effect, is clearly of great interest. To investigators who 
believe in horizontal associations, the effect has been an 
enigma. Here is an account of the effect that recognizes 
the role of those associations and makes the enigma go 
away. Does it have a fatal flaw? 

It is clear that the model predicts many of the results 
that have been obtained by investigators of part-set cuing, 
and several others as well. How satisfying one finds the 
model to be is likely to depend on how plausible one con
siders its underlying assumptions to be. One that not all 
investigators will find easy to accept is the assumption 
that the search of memory by subjects who are given cues 
is done on all of the cue words before it is done on any 
of the recalled words. A second one is the assumption-in 
the simplified illustration of the effects of associative 
clustering-that experimental and controls sample the 
same number of clusters. If one makes the assumption, 
one can account for the inhibitory effect of cuing, but why 
should one make the assumption-and would one make 
it if it were not necessary to do so to account for the ef
fect? In making the assumption, we seem to be trading 
one enigma for another. Why should we not expect ex
perimental subjects to sample a greater number of clusters 
than controls? In particular, why should we not expect 
them to sample all those they would have sampled had 
they not been given cues, plus all the cued clusters not 
included in their uncued sample? 

Finally, even if one accepts the assumption that ex
perimental and control subjects sample the same number 
of associative clusters, the explanation is applicable only 
to those experiments in which the words on the lists do, 
in fact, fall into several associative clusters. Although it 
is perhaps not possible ever to be certain that no such 
clustering occurs, at least we know that some of the lists 
that have been used were intended to contain words that 
were not related in any systematic way. 

CONCLUDING COMMENTS 

Research on part -set cuing began with the finding that 
the presentation of a subset of the items to be recalled 
on a list-learning task does not necessarily facilitate the 
recall of the remaining items and may inhibit it. This find
ing was surprising to many investigators and seemed to 
be at odds with the widely held idea that words are as
sociatively linked in memory in such a way that activa
tion of a given word should increase the accessibility of 
its associates. The idea that items are associatively linked 
in memory gets experimental support from a variety of 
sources, one of which is the fact that retrieval cues do 
sometimes facilitate recall. 

The original finding of inhibition from part-set cuing 
motivated numerous experimenters to study further the 
effect. One of the consequences of the experimentation 
that has been done is a better understanding of the condi
tions under which cuing is likely to be facilitative and those 
under which it is likely to be inhibitory. With respect to 
this issue, the evidence gathered to date suggests the fol
lowing conclusions. 

When the items to be recalled are organized, or orga
nizable, in categories or other comparable units, and the 
number of such units is large enough that they cannot 
all be recalled spontaneously, presentation of category 
names or other cues (such as intralist or extralist category 
instances) that identify the organizational units, will be 
generally facilitative. When only a subset of the units is 
cued, the effect of the cuing on the cued units is likely 
to be facilitative, but the effect on the uncued units is likely 
to be inhibitory, or at least not facilitative. The effective
ness of the cuing is likely to depend both on the distinc
tiveness of the categories, or other organizational units, 
and on how representative the items are of the categories 
or other units to which they belong. When items to be 
produced from long-term memory are not organized, and 
not organizable in a straightforward way, or they all be
long to the same category (e.g., states), presentation of 
a random subset of the items as cues is likely not to facili
tate the retrieval of the remaining items and may inhibit 
it slightly. This generalization may apply only when the 
target set is of moderate size and the cue set a sizable frac
tion of it. 

With respect to retrieval from long-term memory, the 
randomness of the cue set is perhaps a more important 
consideration than has been generally noted. The point 
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may be illustrated by the following conjectural experi
ment. Suppose subjects were asked to name the states of 
the United States and were given 25 state names as cues, 
selected, with the subjects' knowledge, in each of the fol
lowing ways: (1) the first (or last) 25 states from an al
phabeticallisting, (2) alternating states from an alphabet
icallisting, (3) the 25 easternmost (or westernmost) states, 
(4) 25 states chosen in such a way that (with the excep
tions of Alaska and Hawaii) for every state that is not used 
as a cue there is within the cue set at least one state that 
borders on it, and (5) 25 randomly chosen states. The ex
periment should perhaps be done. A priori, it seems un
likely that these cue sets would produce the same results. 

Almost all of the experiments on part-set cuing have 
used target sets of only modest size (typically not more 
than a few tens of items), and cue sets have typically 
represented a sizable fraction of the target size. An ex
ception in which the target sets contained a relatively large 
number of items (165 to about 350) failed to show inhi
bition as a result of cuing with small fractions (20 items) 
of these sets (Nickerson et al., 1984). This variable 
deserves further exploration. In the meantime, the expla
nations of the inhibition effect that have been offered 
should probably be considered limited to the more typi
cal case of small sets. 

What of the various explanations of the part-set cuing 
effect that have been offered? Cuing does, sometimes, im
pose on subjects the task of checking recalled words 
against cues, and we cannot rule out the possibility that 
when this checking is required, it interferes to some degree 
with the primary task. The fact is, however, that inhibi
tion is obtained in situations in which such checking is 
not necessary as well as in those in which it is. It may 
well be that subjects sometimes process cues in such a 
way that presenting them effectively extends the study list. 
But, in view of the evidence that presenting some words 
twice in a conventional list-recall task does not necessar
ily impair the recall of the once-presented words, this too 
does not seem to be an adequate explanation of the in
hibitory effect; and, in any case, it does not apply to situ
ations in which items are retrieved from long-term 
memory. It may be that when category instances are 
presented as cues, they sometimes overload higher order 
cues (category names) and thereby make them less effec
tive access routes to other specific category members, but 
this explanation suggests that extralist cues that are not 
members of the categories represented on a categorized 
list should not have any effect, and sometimes they do. 

The hypothesis that experimenter-provided cues com
pete with other items at recall time seems quite consis
tent with most of the experimental results. Moreover, the 
hypothesis can be derived from an elegantly simple set 
of assumptions about the nature of the memory search 
process. This explanation requires the assumption, how
ever, that increasing the probability of retrieval of one 
item from memory necessarily decreases the mean prob
ability of retrieving any other item, not just momentar-

ily, but indefinitely. And we know from countless studies 
of learning that (fortunately) an increase in the acces
sibility of one part of a list need not be offset by a decrease 
in that of another, and that, indeed, it is possible to in
crease the accessibility of all the items on a list more or 
less simultaneously. Moreover, there are some results that 
the competition-at-retrieval hypothesis, at least as incor
porated in the model proposed by Rundus (1973), does 
not explain: the fact that recall from cued categories falls 
off with the position of the category in the recall sequence; 
and the fact that the accessibility of an item, given a recall 
cue, is not determined solely by the strength of associa
tion of that item to the cue relative to the strengths of the 
other items (as the ratio rule would predict). 

The idea that the presentation of cues interferes with 
the organization of items in memory or impairs the sub
jects' ability to make effective use of that organization 
is a highly plausible one, but the only unique prediction 
that has been associated with it (independence between 
magnitude of inhibition and number of within-category 
cues) has been shown not always to hold. Moreover, the 
idea does not lead one to expect unrelated extralist cues 
to be inhibitory, and, in at least one case (Roediger et al., 
1977), they have been. The assumption that the memory 
representations of items that have just been studied have 
to be maintained actively in order to remain accessible 
can account for many of the effects that have been 
reported, but it is not applicable to the case in which the 
task requires retrieval from long-term memory. 

The sampling-bias model proposed by Raaijrnakers and 
Shiffrin (1981) is, in several respects, the most adequate 
account of the inhibitory effects of part -set cuing that has 
been produced. It is the most quantitative of the models 
proposed and makes the most precise predictions; the ap
plicability of the model extends far beyond part-set cuing; 
and, rather than deny associations, it identifies them as 
the cause of the inhibitory effect. However, this model 
makes some assumptions the only justification for which 
seems to be the fact that they are needed to explain the 
effect. 

In summary, all of the explanations that have been pro
posed can account for some subset of the data; and, quite 
possibly, none of them is entirely wrong. However, none 
of them is completely able to account for all the data and 
is also compelling with respect to its underlying as
sumptions. 

This paper has focused on cue inhibition in recall and 
retrieval tasks. It is worth noting that the possibility of 
inhibitory effects of other types has also been investigated. 
Several investigators have reported inhibitory effects from 
the use of list items and related "primes" as cues in 
recognition-memory tasks (A. S. Brown, 1981; Neely, 
Schmidt, & Roediger, 1983; Roediger, Neely, & Blax
ton, 1953; Slamecka, 1975; Todres & Watkins, 1981), 
but the determining conditions for such effects are not 
yet well understood. One hopes eventually for an ac
count that will accommodate these situations as well as 
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the recall and retrieval tasks reviewed in this report. For 
the present, inhibition of the sort first reported by 
Slamecka (1968) and subsequently observed in a variety 
of contexts remains something of an enigma in memory 
research. 
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NOTE 

1. Following Cohen (1%3), the convention has usually been adopted 
of saying that a category has been recalled if at least one instance of 
that category (other than an instance that has been used as a cue) has 
been recalled. That convention is used in this paper. 
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