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- Recognition failure of words
with a single meaning

~ ENDEL TULVING and OLGA C. WATKINS
University of Toronto, Toronto, Canada M55 IA]

HRecognition failure of recallable words was demonstrated with single-meaning target words
after a T-day retention interval. When overall levels of recognition were equated, the magnitude
"of the effect was the same as that observed with high-frequency words of multiple meanings
*in other experiments. It was concluded that, contrary to suggestions of Reder, Anderson, and
Bjork (1974}, encoding specificity is not limited to words that have several semantic senses.
The experiment also provided evidence contrary to the hypothesis that recall of unrecognized
items comes about because of additional learning opportunities afforded by the recognition test.

Under certain conditions people cannot recognize
previously studied words that they can recall. These
conditions are defined by the features of what is called
the recognition-failure paradigm, as follows: (1) Subjects
study pairs of words (A-B), (2)their recognition
memory for B members of pairs is tested, with extralist
words as Iures, and (3) recall of B members of pairs
is tested with A members as retrieval cues. The
phenomenon of recognition failure represents, at the
empirical level, a particularly clear demonstration of
context effects in episodic memory "and, at the
theoretical level, a special case of encoding specificity
(Tulving & Thomson, 1973).

This article describes the results of an experiment
that are relevant to the issue of the generality of the
phenomenon of recognition failure of recallable words
(or recognition failure). Existing evidence shows that
whenever the standard paradigm has been used, recog-
nition failure has been observed (Tulving & Wiseman,
1975; Wiseman & Tulving, 1976). Some investigators
(e.g., Postman, 1975; Reder, Anderson, & Bjork, 1974;
Salzberg, 1976) have suggested limits to the generality of
encoding specificity based on the observation that
sometimes recognition is higher than recall in the
standard paradigm. Wiseman and Tulving (1976) have
argued, however, that the comparison of overall recog-
nition and recall rates is not quite appropriate, since
recognition failure can, and usually does, occur in
experiments in which recognition exceeds recall. The
data reported by Postman (1975) and Salzberg (1976)
do in fact show recognition failure, and the data
collected by Reder etal. (1974), when reanalyzed by
Tulving and Wiseman (1975), were also found to reveal
recognition failure. Moreover, the relation between
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the magnitude of recognition failure and overall
recognition in all these experiments, as well as a number
of others (eg., Tulving, 1974; Tulving & Thomson,
1973; Watkins & Tulving, 1975; Wiseman & Tulving,
1975) has been found to be highly systematic and
largely invariant with characteristics of materals and
procedural details used,

The primary question to which the experiment
reported in the present article was directed was this:
Does recognition failure occur with words that have

only a single meaning? The motivation for posing this

question was provided by an explanation of encoding
specificity sugpested by Reder etal, (1974). These
authors assumed that studying a list word involves
associating information about the word's occurrence
in the list to its representation in (permanent) memory.
This occurrence information must be accessible for
recall or recognition to be successful at the time of the
test. Most words, particularly high-frequency words,
have several meanings or semantic senses, and hence
several representations in semantic memory, only one
or some of which may be encoded at the time of the
study, that is, tagged with appropriate occurrence
information. Reder et al. proposed that the senses tagged
at study and the senses consulted for occurrence
information at the time of test are determined, among
other things, by the context in which study and test
occur. Recognition failure of a recallable word occurs
if, because of different contexts, untagged senses of the
target word are (implicitly) retrieved in the recognition
test, and tagged senses in the cued recall test.

Although Reder et al. did not report any data on the
extent to which recallable words in their experiment
were not recognized, their results did show that for the
high-frequency target words recall was higher than
recognition, while for low-frequency target words this
relation between recall and recognition was reversed.
They concluded that “low-frequency words did not
support the Encoding Specificity Principle” (Reder
et al., 1974, p. 648).
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The results and the conclusion of Reder et al. have

been widely accepted as imposing an - important:

limitation on the generality of the phenomenon of
recognition failure and hence on
implications. Thus, for instance, Postman (1975) has
suggested that “apparent manifestations of encoding
specificity” occur only under “narrowly circumscribed
conditions,” and mentioned the Reder efal. (1974)
experiment as an illustration of such conditions.
Baddeley (1976) described the Reder et al. experiment
as showing that *the encoding specificity effect occurred
only in the case of high-frequency words™ (p. 296).
Miller and Johnson-Laird (1976) also took the Reder
etal. results to mean that the principle of encoding
specificity **does not hold for rare words, which have
few senses™ (p. 156).

Because of the clear significance of the results of
the Reder etal. (1974) study and their theoretical
implications, the issue of recognition failure and
multiplicity of word meanings in semantic memory
seemed worthy of further examination. Tulving and
Wiseman (1975) reanalyzed the Reder etal. data and
found that both high- and low-frequency words
exhibited recognition failure, in line with the results of
other experiments. But it is possible that this outcome
reflects only the less-than-perfect correlation between
word frequency and number of semantic senses, and that
even the low-frequency words in the Reder et al. study
showed recognition failure because at least some of them
in fact had multiple meanings. In the experiment to be
described here, only those words were selected as
materials for the experiment that clearly had only a
single meaning. Recognition failure of these words
would extend the generality of the phenomenon; it
would also make it difficult to retain the argument that
encoding specificity depends on multiple semantic
senses of words in the subject’s preexperimentally
" established repertoire.

A second issue dealt with in the present article has
to do with the .possibility that recognition failure is
either wholly or in part an artifact of the procedure
used in experiments demonstrating it. In this procedure,
the subject’s knowledge for list items is tested twice in
succession, first in a recognition test, and then in a cued
recall test. It is possible that subsequent recall of
initially unrecognized words results from leaming that
occurs during the recognition test. Even if the subject
does not recognize a test item, he may be able to

its theoretical

remember it from the test and reproduce it later on,
in‘ the ‘cued recall test, leading the experimenter to
(mistakenly) conclude that the recalled item was learned
in the original study list. The literature on the effects of
a recognition test on subsequent recall (e.g., Cooper &
Monk, 1976; Postman, Jenkins, & Postman, 1948;
Slamecka, 1967) suggests that positive effects of
one test on the other under the conditions of the
recognition-failure paradigm cannot be ruled out.
The present experimental design adds to the previous
experiments concerned with this issue (Postman, 1975;
Wiseman & Tulving, 1975) the feature of an explicit
recall test of items the subjects have seen only in the
recognition test. Evidence about the extent to which
subjects could make correct responses in the cued recall
test only on the basis of having seen an item in the
recognition test would be relevant to the evaluation of
the hypothesis that recognition failure is an artifact
of two successive retention tests.

METHOD

Materials and Design .

A pool of 276 words was formed such that each word had,
according to Webster's New World Dictionary, only a single
meaning. The words were randomly assigned to two sets, with
180 words in one set and 96 in the other. The words in the
smaller st were used as lures in the recognition tests. For
each of the words in the larger set, a descriptive phrase was made
up; each phrase was specific to its target word but unlikely
to allow the word to be guessed. Examples are: a firm, friendly
touwch—HANDSHAKE; you can sometimes ear i, but never
sit on it=CACTUS; ¢ weapon that can be folded for srorage—
PENKNIFE; holds a deadly piece of metal-HOLSTER; hairy
on the outside but delicious on the inside—COCONUT,; a very
busy biological marchmaker-ENZYME; jfound in certain
colonies in old times—LEPROSY, Two sets of 18 phrase-word
pairs were used as two versions of a set-establishing list, The
remaining 144 phrase-word pairs were randomly divided into
three sets of 48 pairs, serving as three different study lists, each
used with one-third of the subjects.

All subjects were treated identically. Each subject first saw
and was tested for cued recall of a set-establishing list. He was
then presented the 48 phrase-word pairs of the critical list and
given an immediate recognition test, followed by a cued recall
test, of one-half of the targets. Seven days later, the subject
returned for a second sesson in which he was tested for
recognition and cued recall of the other half of the critical
list in exactly the same way as in the immediate test.

The details of the design for the critical list are summarized
in Table 1. In the table, A, B, and C represent three different
scts of 48 phrase-word pairs, Subscripts 1 and 2 refer to
randomly determined halves of each of these sets, and X and Y
are symbols for two s2ts of 48 words used only as lures in the

Table 1
Design of Experiment
ediat ed
Subject Study Immediate Test Delayed Test
Group List Recognition Cued Recall Recognition Cued Recall
| B A, +A, A, +(B, +X) A, +(B, +C,) A, +(B, +Y) A, +(B, +C,;)
2 B, +B, B, +(C, +X) B, +(C, +A,) B, +(C; +Y) B, +(C; +A,)
3 C, +C, C, +{A, +X) C, +(A, +B,) C, +{A, +Y) C, +{A, +B,)

Note—Symbols in parentheses refer to seis of Iures.



recognition tests. For instance, the first subject group studied
a list composed of items in Set A and was tested for retention
of target words from Subset A, in the immediate test and words
from Subset A, in the 7-day delayed test. In addition to 24
items from Subset A, the target items, there were 72 lures in
the immediate recognition test: 24 words from Subset B,
and 48 words from Subset X, In the cued recall test that
followed the recognition test, subjects were provided with phrase
cues for the 24 items in each of the three subsets, A, , B, , and
C,. Thus, in addition to providing information about the
effectiveness of phrase cues for tarcets that the subjects
had seen both in the study list and in the recognition test
(Subset A, ), the cued recall test permitted us to observe the
extent to which subjects recalled as list targets those words
that they had seen only in the recognition test (E,) or had not
seen at all in the experiment (C, ). Furthermore, there were four
successive stages in the cued recall test. First, the subjects
indicated for each phrase whether they recognized it from the
study list, They then wrofe down opposite the appropriate
phrases: (1) as many targets as they could remember from the
study list, (2) words that they remembered from the recognition
test only, and finally, (3) words that they did not remember
appearing in either the study lst or the recognition test but
which seemed to fit some remaining phrases (i.c., guessing
from semantic memory).

The sequence of events in the 7-day delayed test was exactly
the same as in the immediate test, and the logic of the design
was also exactly the same; the subjects now were trying to recall
or guess the words from the complementary subsets of A, B,
and C,

Table 1 shows only one-half of the design; three other
groups of subjects received the same study lists as the first three,
but the sets of materials wsed in the immediate and delayed
tests were reversed. The net result of this design was that the
materials were completely balanced across all stages of the
experiment.

Subjects

Twenty-four University of Toronto undergraduvates took
part in the experiment for pay. They were randomly assigned
to six groups of four subjects; each group differed from the
others only in the materials with which it was tested.

Procedure

The subjects were told that they would see a series of word
lists on a closed-circuit television system and that their task was
to try to remember the words. To help them, each word would
be preceded by a phrase describing the to-be-remembered word,
The phrases would be read alowd by the experimenter and later
provided as cues for the subjects to recall the corresponding
words. An example was given of a possible phrase-word pair.

Following these instructions, the set-establishing list of 18
phrase-word pairs was presented at the rate of approximately
8 s2cfpair. At the end of the presentation of this list, the subjects
were given the same 18 phrases, in a new random order, and
asked to try to recall the appropriate target words. The test
was unpaced.

The subjects were then told that the next list would be a
lot longer, but that their task was again to remember the target
words in preparation for a cued recall test. The critical list of
48 phrase-word pairs was then presented, in the same way as the
set-establishing list, and again at an 8-sec rate. At the end of the
presentation, the subjects were engaged in a digit-copying task
for 1 min, and were then given three successive tests of ane-half
of the phrase-word pairs. The first was a free-choice recognition
test. It comprised four sheets of 24 words, 24 copies of target
items and 72 lures as described in the Design section, and the
subjects were asked to cirele any and all words that they
recognized as targets. They were given 5 min to complete this
task.
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Following the recognition test, the subjects were given a
cued recall test in which they were provided with 72 phrases:
24 corresponding to studylist tasgets, 24 to recognition-test
lures, and 24 to items in the subjects’ semantic memories only.,
The experimenter first told subjects to check the phrases that
they remembered from the presentation list, and to place a cross
beside those they thought were new, They were then asked to
supply as many targets from the studied Hst as they could
remember, writing each word beside its phrase cue. When all
subjects had finished this recall task, they were given different
colored pens, asked to look at all the phrases to which they had
not responded, and to write down words fitting the given phrases
that they remembered from the recognition test but had not
yet_repmdumd as study-list items. After the second stage, the
subjects were given a third pen of a different colar and asked
to go through the list of phrases once more and try to make
up their own responses to phrases to which they had not yet
responded, They were told that they did not have to supply a
word to fit all of the remaining phrases, but only as many as
they could. There was no time Hmit imposed on any of these
tasks; most subjects spent a total of about 15 min completing
the recall and guessing tasks.

The subjects returned after 1 week, ostensibly for a second
experiment. After appropriate instructions, essentially identical
to those they had received in the immediate test, they were
tested on the other half of the critical list items in exactly the
same way as they had been tested in the immediate test:
(1) recognition of kst words, (2)recognition of phrase cues,
(3) cued recall of list words, (4) cued recall of recognition test

items, and (5) guessing responses to cue phrases from semantic
MEmary. ;

RESULTS

Immediate recall of setestablishing lists was
essentially perfect: There were only three target words
out of a total possible of 432 (24 subjects X 18 items)
that were not recalled. This extremely high level of
recall can be interpreted as indicating the very high
efficiency of the type of cues used in the experiment.

Recognition and Recall of Study-List Targets

A summary of the data pertaining to the fourfold
classification of study-list targets in terms of their
recognition and recall is presented in Table 2. Overall
recognition hits and cued recall measures are provided
along with data from the four cells of the 2 by 2
recognition/recall - contingency table. The last two
columns indicate the degree of recognition failure,
one observed, calculated as a conditional probability
of recognition miss given recall, and the other predicted
on the basis of previous data (Tulving & Wiseman,
1975). The data are shown both for the immediate
and the 7-day delayed test, and data from the Reder
et al. (1974) experiment are included for purposes of
comparison.'

Recognition hits were based on study-list target items
that the subjects circled in the recognition test, and cued
recall data in Table 2 represent instances of recall
of study-list targets to their appropriate cues in the
first stage of the three stages of the cued recall test,
that is, recall of target items that the subject reproduced
in response to the request to recall study-list items.
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Table 2
Recognition and Recall Proportions From the Critical Lists in the Present Experiment and in Reder et al. (1974, Experiment 2)

Recognized Mot Recognized Recognition Failure
Recogaition Cued Not Not of Recallable Words
Hits Recall Recalled Recalled Recalled Recalled Observed  Predicted
Immediate Test 98 95 94 04 01 01 . 01 01
Delayed Test S0 B0 39 1 21 .29 34 38
Reder et al. (1974) :

High Frequency .36 43 i | .05 .32 .32 51 52
Low Frequency B3 T8 67 .16 A1 06 14 A0

There were a few instances of recall of study-list targets
in the second stage of the cued recall test. These
instances are not included in Table 2, although they
will be mentioned and summarized in a subsequent
analysis below.

Three general observations of interest are yielded
by the data in Table 2. First, both recognition and cued
recall were very high in the immediate test, and a very
large majority of items (.94) were both recalled and
recognized. Because of the very high level of recognition,
the proportion of items that were not recognized but
subsequently recalled was necessarily very low. Second,
in the delayed test, both recognition and cued recall
levels were considerably attenuated, and recognition
failure correspondingly higher: Thirty-four percent
of all the words that the subjects were capable of
recalling were not recognized. Third, considering not
only the data ‘from the two tests in the present
experiment, but also the high-frequency and low-
frequency data from the Reder et al. (1974) experiment,
we notice a clear and strking negative correlation
between . recognition hits and recognition-failure
measures. In the immediate test of the present
experiment, probability of recognition was .98 and
recognition failure given recall, .01; with low-frequency
.words in the Reder et al. experiment, the two measures
were .83 and .14; in the delayed test in this experiment,
they were .51 and .34, and the high-frequency targets
in the Reder etal. experiment yielded scores of .36
and .51. All of these data very closely fit the function
relating overall recognition hits and recognition failure
that describes the extant data from a number of
experiments (Tulving & Wiseman, 1975), as shown
by the “predicted™ figures in the last column.

The frequency of false positive responses in the
recognition test was essentially zero in the immediate
test (only one such response occurred in all of the
recall protocols), and 1.7% in the delayed test (30
responses out of 1,728 possible). False positive responses
in the cued recall test were tabulated along with other
response categories in that test, and those data will
be presented shortly, '

Recognition of Phrase Cues

In the cued recall test subjects were provided with
72 phrase cues: 24 corresponding to the study-list
targets, 24 to “‘recognition-list™ targets, words that had
served as lures in the recognition test, and 24 corres-
ponding to “semantic memory™ targets, words that
the subjects had not seen in the experiment (Table 1).
The ‘very first thing that the subjects did in the cued
recall test was to indicate their recognition of phrase
cues. In the immediate test, recognition of study-list
cue phrases was very high; only 18 phrases out of the
total 576 were not recognized, making a hit rate of
95%. Recognition hit rate for the cue phrases in the
delayed test was 74%. False positive responses again
were infrequent: .2% in the immediate test and 3.4%
in the delayed.

Given the classification of cue phrases into those
that subjects recognized and those that they did not,
it is possible to cross-tabulate the data on recognition
and cued recall of study-list targets into a 2by 2 by 2
table, in which the categories are: (1) recognition or
nonrecognition of phrase cues, (2)recognition or
nonrecognition of target words, and (3) cued recall
or nonrecall of target words. Raw frequencies of these
data are presented in Table 3. The pattern of data

: Table 3
Frequencies of Study-List Targets Recognized and Recalled, Associated With Recognized and Unrecognized Cue Phrases
Recognized Mot Recognized
Condition Recalled Mot Recalled Recalled Not Recalled Total
S Immediate Test
Recognized Cues 542 8 7 1 558
Unrecognized Cues 0 17 0 1 18
Delayed Test
Recognized Cues 226 19 119 &0 424
Unrecognized Cues 0 47 0 105 152
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Table 4
Proportions of Study-List Targets Recognized and Recalled as a Function of Recognition and Monrecognition of Phrase Cues
Target Target
Phrase Cue Eecognized Not Recognized Total Recalled Mot Recalled Total
Recognized 43 41 .74 .60 14 T4
Mot Recognized .8 1B .26 00 26 .26
Total a1 A9 1.00 .60 A0 1.00

in the immediate test is not particularly enlightening
because of ceiling effects: A large majority of the
total 576 targets were recognized and recalled to cus
phrases that were also recognized. In the delayed test
the pattern is more informative. For instance, the data
show that not once did subjects recall a study-list
target to a cue that they did not recognize. On the
other hand, recognition of target words associated
with unrecognized phrase cues occurred 31% of the time
that this kind of event was possible (47/152). It is
also noteworthy that when the recognition and recall
of study-list targets are conditionalized on recognition
of cue phrases, there is a striking asymmetry between
items not recognized but recalled (119 cases) and items
recognized but not recalled (19 cases), Because recall
never occurs to unrecognized cues, this asymmetry is
considerably attenuated when the data are pooled over
both recognized and unrecognized cues (119 wvs, 66).

The data tabulated in Table 3 can be used to

.construct three different 2 by 2 contingency tables,

two of which are interesting, inasmuch as they describe
what, in a certain sense, appears to be a paradoxical
situation. These two contingency tables are shown in
Table 4. The one on the left shows that of all the phrase-
target pairs 43% were such that both their individual
components, the phrase cue and the target word, could
be recognized separately (in the absence of the other
component); 39% of the pairs were such that one but
ot the other component could be recognized; and the
remaining 18% were such that neither component could
be separately recognized. If we used recognition hits
as the (most sensitive) index about information_about
components of pairs available in the memory store,
then we would conclude from the data tabulated in the
left part of Table 4 that the upper limit of available
information about complete phrase-word pairs at the
time of the delayed test in this experiment was 43%,
the proportion of cases where both components could
be recognized. The remaining pairs were either partly
or completely “disintegrated,” in the sense that

only one, or neither, of the two components was
recognizable. This conclusion, however, appears to be
paradoxically at variance with the data on the right-
hand side of Table 4, which show that 60% of target
words could be successfully recalled to phrase cues,
all of these instances being accounted for in terms of
recall to recognized phrase cues. How can 60% of the
pairs be recalled if information is available about only
43% of the complete pairs? The paradox, however,
is more apparent than real. The data in guestion
represent simply another way of stating what is already
known, namely, recognition failure of recallable target
words. The “paradox™ exists only if we incorrectly
assume that an unrecognizable item in one context
could not be recalled in another context.

-Recall of Various Categories of Targets

The reader is again reminded that there were three
categories of target words in the cued recall test: study-
list targets, recognition-test tarpets, and semantic
memory targets. These different categories of target
words could have been recalled by the subjects at any
of the three successive stages of the cued recall test.
The three stages succeeded each other, and were
differentiated in terms of instructions to subjects to
(1) recall studylist target words, (2)recall other
recognition-test words, and (3)guess at possible
completions of phrase cues by retrieving fitting words
from semantic memory.

Table 5 summarizes the data on recall of target
words, cross-tabulated in terms of the “origin™ of the
target word and its reproduction by the subject in any
of the three successive stages. A further classification
of the data in Table 5 is by immediate and delayed
test. The percentages are all to the base defined by the
total set of items in a particular category. This means
that in the second and third stages they are not
conditionalized on the number of opportunities to make
appropriate responses.

Table 5
Froportions of Target Words in Different Categories Produced to Cue Phrases in Three Successive Stages of the Cued Recall Test
Recall of Study- Recall of Recognition- Guessing From
List Targets Test Lures Semantic Memory
Origin of Target Word Immediate  Delayed - Immediate  Delayed Immediate Delayed
Study List and Recognition Test 953 509 003 045 000 000
Recognition Test 000 009 071 083 003 010

Semantic Memory 000 000 A4 017 057 J036







