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A beneficial effect of part-list cuing
with unrelated words

CATHERINE G. PENNEY
Memorial University of Newfoundland, St. John's, Newfoundland, Canada

Previous experiments have found no beneficial effect of providing some list items as retrieval
cues for other words in the list. This finding contradicts organizational theory, which predicts
a positive effect of intralist cues on recall. The hypothesis tested in the present study was that
intralist cues would increase recall when the following conditions are met: (1) subjects form in
tegrated subjective units during learning, (2) not all of these units are recalled in the absence
of cues, and (3) appropriate retrieval cues are selected to access these units. University students
sorted a list of 64 unrelated words into subjective categories and then attempted to recall the
words. For cued recall trials, one word from each subjective unit was chosen as a cue. More tar
get words were recalled in cued recall than in free recall. This finding is consistent with organiza
tional theory and indicates that experiments that found no beneficial effects of intralist cues did
not employ optimal organization and cuing conditions.

Considerable evidence has accumulated in the last
20 years regarding the role of organization in free recall.
In a typical experiment on free recall, a subject studies
a list of words and then attempts to recall the words in
any order. No specific retrieval cues are provided. Per
formance in this task has been shown to depend either
upon development of an organizational schema that in
corporates most of the list words, such as a narrative, or
upon the association of list words to a previously learned
set of retrieval cues, such as the alphabet, a set of peg
words, or a sequence of loci. Retrieval of a target item
is achieved when that target can be reached through an
association link established during the study period to
either a list word that has already been recalled or to an
item such as a locus, a peg word or letter of the alphabet
that is easily recallable.

According to organization theory, list words become
organized during learning into chunks or subjective units.
Failure to recall at least some of the words is believed
to reflect the failure to retrieve entire chunks. When
categorized lists of words are studied, subjects often fail
to recall entire categories. When provided with the names
of the categories (Tulving & Pearlstone, 1966) or with
one item from each category (Wood, 1969), subjects are
able to recall more of the remaining instances than when
cues are not provided. Beneficial effects of cuing should
also be found when lists of unrelated words are used, but
this situation is not as clear-cut. Dong and Kintsch (1968)
had subjects sort words into subjective categories and give
a label for each category. These labels were shown to be
effective retrieval cues .

With categorized word lists, list items are effective
retrieval cues for other items from the same category; in
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contrast, when the list items are unrelated to one another,
the presence of list items on the retention test appears to
reduce recall relative to an uncued condition (Slamecka ,
1968, 1969). In a series of experiments, Slamecka (1968,
1969) compared recall performance under the typical free
recall condition with performance in a condition in which
some of the list items were provided as retrieval cues.
It would seem that if the list items become organized into
chunks or subjective units during learning and if some
of these chunks are not retrievable in a free recall test,
then providing a portion of the list words should facili
tate access to these irretrievable chunks . Recall of the
comparable target words should be higher in conditions
in which the list words are given as retrieval cues than
in free recall conditions. In contrast to the prediction,
Slamecka found that recall was actually lower when the
cues were provided.

In replications ofSlamecka's (1968,1969) studies (see
Nickerson, 1984, for a review), the negative effect of the
intralist cues was not always found, but there was only
one experiment (by Reardon, Polzella, & Brown, 1975)
that showed evidence of the predicted beneficial effect of
the cues. Reardon et al. gave subjects a list of 84 words
and asked them to sort the words into groups of three
" related" words. The retention test then consisted of three
conditions. In the group cue condition, two words from
each of 12 groups were provided as cue doublets, and in
the random cue condition, two words from each ofanother
12 groups were randomly repaired as cue doublets. For
both of these conditions, the remaining words were the
target items. For the remaining four word groups created
by a subject , none of the list items appeared on the reten
tion test. This left 12 target items in each condition (ran
dom cue, group cue, and no cue) . Reardon et al. found
that the highest proportion of target items was recalled
in the group cue condition and the lowest proportion in
the uncued condition.
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The present research replicates and extends the work
of Reardon et al. (1975) and focuses on the conditions
under which a beneficial effect of intralist cues is ex
pected . A beneficial effect of intralist cues has not usually
been found with lists of unrelated words, because the con
ditions that are required for the cues to be effective have
not been met. When these conditions are met, as in the
study reported here , a beneficial effect of intralist cues
is found.

First, in order for an item to be an effective retrieval
cue, it must be strongly associated with its target items.
In the case of categorized or associated word lists, the
association between cue and target has been established
before the experiment begins, but with unrelated words ,
no such preexperimental association exists. The study
phase of the experiment must therefore promote the for
mation of strong associations between the words to be used
as retrieval cues and those to be target items.

In Slamecka's (1968, 1969) experiments the organiza
tion that developed during learning and the selection of
retrieval cues may not have been appropriate for a test
of intralist cue effectiveness. Suppose that during study
a number of list items did become associated in some kind
of network or hierarchial organizational schema. In order
for intralist cues to be effective in retrieving unrecalled
items , these words must be organized into chunks of at
least two items . In Slamecka's experiments, it is likely
either that unrecalled items were not organized into chunks
or that, because the subjects ' organizational schemata
were unknown to the experimenter, appropriate retrieval
cues for the unrecalled chunks were not selected .

The development of chunks of strongly associated
words was achieved by Reardon et al. (1975) through the
use of the sorting procedure developed by Mandler (1967;
Mandler & Pearlstone, 1966). In the experiments reported
here, subjects were instructed to sort a list of 64 unrelated
words into groups, so that the items in a group were
related in some way. The first word in each group was
selected as the retrieval cue . In this way, the words
selected as retrieval cues were strongly associated with
the other words in the subjective unit and were likely ,
therefore, to be effective retrieval cues.

A second condition that must be met for intralist cues
to be effective is that there must be a number of chunks
of at least two words that are not retr ieved in a free recall
test but are potentially retrievable with an appropriate cue.
If the level of learning is very high or the interchunk or
ganization very strong , then there will be no chunks that
are unretrievable in a free recall test but potentially retriev
able if appropriate cues are given. Mandler 's sorting tech
nique is a suitable method for promoting the organiza
tion ofa reasonably long list of words into chunks of three
or four items each. The items within a chunk will be
strongly associated , but there is little reason for associa
tions to occur between words in different chunks. It is
highly likely, therefore, that there will be entire chunks
that are not recalled in a free recall test but that are poten
tially retrievable.

Two experiments were carried out. In both experiments,
subjects first sorted a list of 64 unrelated words into sub
jective categories under incidental learning conditions. Af
ter the subjects had achieved a suitable sorting of the
words, both free recall and cued recall tests were ad
ministered . In Experiment I , the free recall test preceded
the cued recall test; in Experiment 2, the cued recall came
first. The prediction from organizat ional theory is that in
both experiments, recall of target items in the cued recall
condition should exceed recall of those items in the free
recall condition . Furthermore, if the cues promote recall
of subjective units, the improved recall in the cued con
dition should be reflected in the number of categories
recalled rather than in the size of the categories .

METHOD

Subjects
Forty university students were recruited through advertisements posted

in the psychology department. Ten males and 10 female s part icipated
in each experiment. Ages ranged from 17 to 33 in Experiment I and
18 to 23 in Experiment 2. All students were paid for their part icipation .

Design and Procedure
Each student was told that the experimenter was interested in the way

people form associations between words . He/ she was then given a deck
of 64 index cards with one word typed on each card . The words were
commo n words of one or two syllables selected at random from a pool
of noun s, verbs, and adjectives . The words were to be placed in piles,
so that all of the word s in a group had some kind of assoc iation. The
subjec t so rted the word s one at a time and was not permitted to remo ve
a card once it had been placed in a group. The subjects were permitted
as many sorting trials as they wished and were asked to create between
15 and 20 groups with three to five words per category. The cards were
arranged so that all of the words in a pile were visible. Four different
lists of words were used , and 5 subjects were tested on each list in each
experiment.

After the student had achie ved a satisfactory grouping of the word s,
he/she worked on a set of anagrams for 5 min. During this time , the
expe rimenter recorded the categorie s used by the subject and wrote the
first item in each category on the response sheet for the cued recall test.
In Experiment I , the subjects took the free recall test , then worked on
anagrams for another 5 min, and then took the cued recall test. The same
procedure was used in Experiment 2, except that the cued recall test
came first. After the subjects finished the second recall test , they were
asked to indicate on a list of strategies which they had used to group
the word s. They were also asked whether or not they had expected a
recall test.

RESULTS AND DISCUSSION

All the subjects except 1 obeyed the sorting instructions;
that person used only 14 categories, but included three
to five items in each category. The data from this subject
were included in all analyses. The mean total time spent
in sorting the words into groups was 32.5 min (SD= 12.7)
in Experiment 1 and 29.8 min (SD= 14.0) in Experi
ment 2. In Experiment 1, 3 subjects required only one
sorting trial, 14 used two sorting trials , 2 needed three
trials, and 1 sorted the words four times. In Experiment 2,
3 subjects required only one sorting trial, 9 needed two
trial s, and 7 wanted three trials. (The time for each sort
ing trial and the number of sorting trials were not recorded
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Table 1
Numbers of Subjects Using Various Organizational Strategies

Strategy

Sentence Imagery Story Alphabetic Grammatical Other

Experiment I
Expe riment 2

Total

8
5

13

12
12

24

6 4
4 3

to 7

2
3

5

8
12

20

for 1 subject in Experiment 2.) The sorting strategies
reported by subjects are shown in Table 1. The most fre
quently reported strategy was the use of visual imagery
to link the words of a group. The next most frequent
strategy was the category .. other," which was checked
by half the subjects. These subjects further indicated the
nature of the strategy used , which, in most cases , was
a thematic grouping of some kind. In Experiment 1,
6 subjects said they expected a recall test: 5 of the 6
recalled more words in the cued recall test. In Experi
ment 2, 3 subjects said they expected a recall test: 1
recalled more words in cued recall , and 2 recalled fewer
words.

For both free and cued recall tests , the dependent vari
able was the proportion of target items recalled. The tar
get items were all the list words except those that were
used as cues in the cued recall test. In cued recall , an item
was considered to have been recalled if it was written on
the response sheet , whether or not it was associated with
the appropriate cue word. In Experiment 1, in which the
free recall test came first, 78 % of the target items were
produced in the free recall test and 86 % in the cued recall
test[t(19) = 5.19, P < .001]. Of the 20 subjects, only
1 produced more items in the free recall test, 2 showed
no difference, and 17 produced more words in the cued
recall test (p < .00 1 by a sign test). In Experiment 2,
80 % of the target words were recalled in the cued recall
test and 74% in the free recall test [t(19) = 2.95,
P < .01]. Of the 20 subjects, 7 did better on the free
recall test , 3 showed no difference, and the remaining 10
had higher recall on the cued recall test (p > .10 by the
sign test).

The results demonstrate a beneficial effect of intralist
cues in recall when the cues are chosen so that one
retrieval cue represents each subjective category. In Ex
periment 1, recall significantly improved from the first
(free) recall test to the second (cued) recall test , whereas
in Experiment 2, recall decreased from the cued test to the
following free recall test. The magnitude of the cuing ef
fect was smaller in Experiment 2 thanin Experiment 1 and
was not found for as many subjects, a finding that sug
gests that the order of tests may influence the cuing effect.

A further analysis was conducted of the number of
categories recalled. In both free and cued recall, a
category was considered to be recalled if at least one item
other than the cue word was recalled from the category.
In cued recall , the target items did not have to be written
next to the cue in order for the category to be counted
as having been recalled. Of the 17 subjects in Experi-

ment 1 who recalled more words in the cued recall test
than in free recall, 15 recalled more categories in cued
recall (p =.002 by a sign test). The mean numbers of
categories recalled by these subjects were 14.8 and 16.8
for free and cued recall tests , respectively [t(16) = 5.22,
p < .001]. (If a strict scoring criterion is used in cued
recall, so that a subjective category is considered to be
recalled only if at least one target word is written beside
the appropriate cue, the mean number of categories
recalled decreases to 16.6.) In Experiment 2, only
10 subjects had higher recall on the cued recall test; all
10 of these subjects recalled more categories in cued than
in free recall (p = .002 by a sign test). For these
10 subjects , the mean number of categories recalled was
13.3 for free recall and 16.0 for cued recall [t(9) = 6.38,
p < .001]. (There were four instances in the free recall
test in which a subject recalled only the cue word from
a particular category. If these cases are included as
categories recalled, the mean number of categories
recalled in free recall rises to 13.7 .) It is clear that the
benefit of the cues is due to the increased number of sub
jective categories retrieved when cues are present.

An analysis of size of recalled categories was also un
dertaken for all subjects . In cued recall a lenient scoring
criterion was used, according to which a subjective
category was considered to have been recalled as long as
at least one target item from the category was reported;
the target item did not have to be written next to the cue
word. In Experiment 1, the mean number of words
recalled per category was 2.45 for free recall and 2.47
for cued recall [t(19) = .503, p > .05]. In Experiment 2,
the mean category size was 2.32 in free recall and 2.33
in cued recall [t(19) = .191, P > .05] . There is no evi
dence at all that the presence of cues affects the number
of items recalled from a category.

An analysis of category recall was also carried out on
the data of those subjects who showed no improvement
in recall when cues were supplied. In Experiment 1, only
3 of the 20 subjects fell into this category. Of the 3,
1 subject recalled at least one word from every subjec
tive category in free recall ; the 2 remaining subjects
recalled words from all categories except one. In Experi
ment 2, 10 subjects showed either no difference in per
formance in free and cued recall tests or lower recall when
cues were present. Eight of these subjects recalled at least
one word from every subjective category in free recall.
The 2 remaining subjects had one instance each in which
the only word recalled from a subjective category was
the cue word. If these cases are included as examples of
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recalled categories, then all 10 subjects would be consid
ered to have recalled all of the subjective units . The in
effectiveness of the retrieval cues, where it was observed,
can clearly be attributed to the high level of category recall
in the free recall test. There simply were no subjective
units that were not retrieved in free recall but that were
potentially retrievable given a suitable retrieval cue . Un
der these conditions, retrieval cues cannot increase recall.

The prediction of a beneficial effect of using list items
as retrieval cues in recall of unrelated words rests on cer
tain assumptions: that subjects organize the list into sub
jective units of at least two items, that some of these units
are not recalled in a free recall test, and that the items
chosen as retrieval cues are strongly associated with the
remaining items in the unrecalled subjective units. In the
present experiments, a sorting task was used to encourage
organization of unrelated words into discrete subjective
units, and retrieval cues were selected so that each sub
jective unit was represented. Under these conditions, in
creased recall of target items was observed in the presence
of cues, and the improved recall was attributable to an
increased number of subjective categories recalled. Nearly
all of the subjects who showed no benefit from cues were
observed to recall at least one item from each of the sub
jective categories they had created. These subjects had
no unrecalled chunks, retrieval of which could be achieved
by means of appropriate cues. The results indicate that
under appropriate conditions, beneficial effects of part-

list cuing can be observed. It appears that earlier studies
reporting either no beneficial effects or negative effects
of intralist cues were not performed under optimal con
ditions for effective cuing.
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