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Recognition failure when recognition targets
and recall cues are identical
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An experiment is reported in which the recognition and recall of target words were compared
when recall was cued by other words that were either identical or not identical to the targets.
Two types of nonidentical cue were used—semantic cues and associate cues (e.g., down and hope,
respectively, for the target HIGH; in this case, the identical cue was, of course, high). The results
are shown to have two principal implications. First, the results are consistent with the dual-route
model of recall and, in particular, support earlier indications that direct and indirect routes to
recall may be exclusive in operation. Second, they demonstrate that the empirical
Tulving-Wiseman law that describes the relation between recognition and recall over a wide
range of conditions does not hold for identical cues, thereby providing further confirmation of

its established range of applicability.

Common experience indicates that, where memory is
fallible, people are usually more likely to be able to recog-
nize information when it is re-presented to them than they
are likely to be able to recall the same information from
mental storage. But the converse pattern of fallibility is
also widespread. When a person has been presented with
a number of different target items to remember, it is
generally found that a certain proportion of the targets
can be recalled but not recognized. The existence of such
instances of ‘‘recognition failure”’ is enough to cast se-
vere doubt on any theory that claims that all recall re-
quires a component process of recognition. Recognition
failure thus initially came to prominence as evidence
against a strong version of the generation-recognition the-
ory of recall. The latter theory would assert that all recall
involves, first, mentally generating a number of possible
candidates and, second, recognizing the candidate that cor-
responds to the correct target item. Although the exis-
tence of recognition failure appears to render this strong
version of generation-recognition theory untenable,
several weaker versions of the theory have also been pro-
posed. Watkins and Gardiner (1979) have marshalled ar-
guments against a number of these. However, one possi-
bility that they did not exclude is that the recall of some
items occurs via an indirect, generation-recognition route
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(in which recall is dependent upon recognition), while the
recall of other items occurs by a second, direct route, in
which recall is independent of recognition. The existence
of recognition failure is clearly no problem for this dual-
route model, since all such instances can be attributed to
direct recall. However, its success on the simple issue
described thus far is a hollow one, since it is bought
merely at the price of a more complicated model. The
value of the model is demonstrated only if it can be shown
to account for more complex aspects of the relation be-
tween recognition and recall, which in principle afford
opportunities for empirical disconfirmation. A relevant
test case is provided by the data embraced by what in
previous articles (e.g., Gardiner, 1988, 1989; Jones,
1980, 1982) we have termed the Tulving-Wiseman law.
The Tulving-Wiseman law summarizes the results of
a considerable number of studies in which the degree of
association between recognition and recall has been quan-
titatively assessed. Tulving and Wiseman (1975) pointed
out that observed estimates of the probability of recogni-
tion conditional upon recall are, in general, an approxi-
mate function of the overall probability of recognition.
Specifically, the observed probability of recognition given
recall, P(Rn|Rc), is approximated by the Tulving-Wise-
man function, P(Rn|Rc)rw, which is obtained from the
overall probability of recognition, P(Rn), as follows:

PRn|Rc)rw = P(Rn) + %[P(Rn) — P(Rn)?].

Now it would, of course, be surprising if for any in-
dividual set of data, there were perfect agreement between
the observed estimate of P(Rn | Rc) and the Tulving-Wise-
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man value P(Rn|Rc)tw. Two different approaches may
be adopted to explain the origin of observed discrepan-
cies between the two measures.

The first approach posits that P(Rn|Rc)rw is always
only a first approximation to P(Rn|Rc), and that dis-
crepancies between the two values—whether large or
small—are themselves predictable on the basis of ap-
propriate theory. Jones (1978) adopted this approach and
showed how it is possible to predict the magnitude and
direction of discrepancies between P(Rn|Rc) and
P(Rn|Rc)rw on the basis of the dual-mechanism model
of recall described previously. Developing this model fur-
ther, Jones (1987) showed that three different forms of
the dual-route model may be distinguished, depending on
the nature of the relation between the two routes. The
probability of successfully generating the target item
within the generation-recognition route may be estimated
from the data in three different ways, depending on
whether the relation between the generation process and
the direct recall process is postulated to be one of mutual
exclusivity, of independence, or of redundancy. The three
generation probabilities given by Jones (1987, p. 232)
may be expressed in terms of P(Rn), P(Rn|Rc), and
P(Rc)—the overall probability of recall—as

P(Rc)[P(Rn|Rc) — PRn)I/{P(Rn)[1 — P(Rn)]},
P(Rc)[P(Rn|Rc) — P(Rn)l/{P(Rn)[1 — P(Rn)
— P(Rc) + P(Rc)P(Rn|Ro)l},
and
P(Rc)P(Rn |Rc)/P(Rn),

for relations of mutual exclusivity, independence, and
redundancy, respectively. Mutual exclusivity means that
an item is recalled in practice by only one or the other
of the two routes. Independence means that whether an
item is recalled by one route does not affect whether or
not it is also recalled by the other route. Redundancy
means that whenever an item is directly recalled, it is also
always generated. For the sake of completeness, it may
be mentioned that the probability of direct recall can also
be expressed in a similar manner as

P(Rc)[1 — P(Rn|Rc)]/[1 — P(Rn)].

However, the direct recall probability does not differ for
the three types of theoretical relation, and was not studied
in the experiment reported here.

The second approach posits, in contrast, that
PRn|Rc)rw is generally an accurate estimate of
P(Rn|Rc), with small discrepancies deriving simply from
random error of measurement. Only in the minority of
cases for which there are large discrepancies do processes
occur that are qualitatively different from those normally
leading to Tulving-Wiseman values. Large discrepancies
of this type have been observed when cues and targets
are poorly integrated (e.g., Bartling & Thompson, 1977;
Begg, 1979; Gardiner & Tulving, 1980), when cues and
targets are category names and exemplars (Nilsson &

Shaps, 1980), and when cues are descriptive phrases and
targets are unique names of famous people (Muter, 1984).
In all of these cases, values of P(Rn|Rc) were consider-
ably higher than those of P(Rn|Rc)tw. It appears that
these discrepancies arise when the recall cue does not pro-
vide information about the occurrence of the target in the
study list beyond that provided by the target itself in recog-
nition (see Flexser & Tulving, 1978; Gardiner, 1988;
Nilsson, Dinniwell, & Tulving, 1987; Nilsson, Law, &
Tulving, 1988; Tulving, 1983). If this is so, one further
case in which discrepancies between P(Rn|Rc) and
P(Rn|Rc)tw would be expected to arise is that in which
the recall cue is an identical copy of its target. However,
in an earlier study by Tulving (1974), which included such
a condition, no such discrepancy was observed. The rea-
son for what appears retrospectively to be a surprising result
may be that since the subjects knew that some recall cues
were identical to targets, they simply responded with some
of these words as guesses. For such words, recognition
and recall would be independent, potentially driving down
overall values of P(Rn|Rc) that might otherwise have been
discrepantly above P(Rn|Rc)rw values. The present ex-
periment was designed to test this hypothesis by compar-
ing conditions in which instructions either encouraged or
discouraged such guessing. It was expected that substan-
tial discrepancies between P(Rn|Rc) and P(Rn|Rc)rw
values would be observed only in the latter case.

The present experiment also allowed the first approach’s
dual-route model of recall to be tested. Recall cues iden-
tical to targets should give rise to probabilities of gener-
ating the targets that are high relative to those for other
types of cue. It was shown by Jones (1987) that this was
indeed the case when the mutual exclusivity form of the
dual-route model was applied to the Tulving (1974) data,
and a similar pattern of results was expected in the present
experiment. It may be noted that the tests of the two differ-
ent approaches to recognition failure are essentially in-
dependent of each other. That is to say, it is in principle
possible that the data to be obtained will prove to be com-
patible with both approaches, with one or the other of the
approaches only, or with neither of the approaches.

METHOD

Subjects
The subjects were 60 undergraduates at the University of Toronto,
divided randomly into four groups, tested up to 3 at a time.

Materials

All subjects studied a critical list of 24 A-B word pairs, and were
tested first for recognition of the B items and second for recall of the
B items when the A items were presented as cues. Stimulus materials
were taken from those used previously by Tulving (1974). For gener-
ality, two of the subject groups received a list containing a mixture of
three different types of word pairs, whereas the other two groups received
unmixed lists. Similarly, one of the groups receiving a mixed list had
lures added to the A items provided as recall cues, whereas the other
groups were provided with unlured recall cues.

The first group—24 subjects—was assigned to a mixed, lured condi-
tion. Their experimental list was composed of equal numbers of each
of three sets of A-B pairs. In the semantic set, the target was semanti-



cally related to the cue. In the associate set, the target was a free as-
sociate of the cue with a mean normative strength of approximately 1%.
In the identical set, the target was identical to the cue. In the recall test,
the subjects received all 24 A words as cues, together with eight lures.
The latter were selected from among the distractors in the recognition test.

The second group—12 subjects— was assigned to a mixed, unlured
condition. It differed from the preceding condition only in that the lure
cues were omitted from the recall test.

The two remaining groups— 12 subjects each—were both assigned to
the unmixed, unlured condition. For one group, all B words were as-
sociates of paired A words, whereas for the other group, all B words
were identical to paired A words.

Procedure

All subjects received a practice list of 16 pairs followed directly by
a recall test. In each case, the A-B pair relations were similar to those
in the subsequent critical list. The A and B items were all in lower and
upper case, respectively, and were presented at a 2-sec rate. The sub-
jects in the mixed, lured and mixed, unlured conditions were informed
beforehand that some A and B words would be identical; those in the
identical-cue group of the unmixed, unlured condition were informed
that all A and B words would be identical.

Following a 15-min filled interval, the subjects received two succes-
sive recognition tests. In a guessing discouraged test, they were asked
to go through three columns of words, circling only those they were
certain they had been presented with. Then, in a guessing encouraged
test, they went through them again with a different-color pen, making
a forced response on each row that did not have a previously circled word.

Finally, the subjects received two successive recall tests. In a guess-
ing discouraged test, they were asked to work down the list of A words,
writing down only B words that they were certain they had been presented
with. Then, in a guessing encouraged test, they worked down the list
again with a different-color pen. This time, they were asked to write
a response for each A word that did not already have one, even if it
had to be a guess. The subjects in the fourth group (i.e., those with
identical cues in the unmixed, unlured condition) differed from the other
three groups in that they were not presented with a list of A words.

RESULTS

Table 1 summarizes the data obtained in this experi-
ment. It shows the observed overall probabilities of recog-
nition and recall, together with the observed and Tulving-
Wiseman values for the probability of recognition condi-
tional upon recall. The level of false positives was no more
than 3% in any condition of the guessing discouraged
recognition test.
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Table 1 also shows the difference between estimated
values of P(Rn|Rc) and of P(Rn|Rc)rw. It can be seen
that the only substantial discrepancies between the two
sets of values occurred for identical cues in each of the
guessing discouraged conditions, irrespective of whether
the word lists were mixed or unmixed, and of whether
the cues were lured or unlured. For these identical cues,
observed values of P(Rn|Rc) were considerably greater
than corresponding P(Rn|Rc)rw values. As expected,
however, similar unusually high levels of dependency be-
tween recall and recognition were not observed when
guessing was encouraged.

In applying the dual-route model to these results, it is
appropriate to consider only the guessing discouraged
data, since the effects of guessing are not included in the
model as formulated (although it could be extended to in-
clude guessing). Table 2 shows the estimated probability
of generating a target given its cue, according to the three
different assumptions of exclusivity, independence, and
redundancy. It can be seen that, for each of the experimen-
tal conditions (mixed, lured; mixed, unlured; and un-
mixed, unlured), the generation probability was consis-
tently greater for identical cues than for semantic and
associate cues when exclusivity was assumed, although
as expected, this was not so when independence or redun-
dancy was assumed. It is noteworthy that even though the
generation probability was highest for identical cues, Ta-
ble 1 shows that the overall recall probability (to which
it contributes) was lowest for identical cues in each of the
three conditions.

DISCUSSION

The results of the present experiment provide support for specific the-
oretical formulations within two different approaches to understanding
recognition failure.

One approach asserts at the most general level that any empirical es-
timate of the probability of recognition conditional upon recall will deviate
systematically to a greater or lesser extent from the first-approximation
value provided (as a function of overall recognition probability) by the
Tulving-Wiseman law. Within this general approach, the present results
were shown to agree with those analyzed by Jones (1987) in conform-

Table 1
Probabilities of Recognition, Recall, and Recognition Given Recall
Unmixed,
Mixed, Lured Mixed, Unlured Unlured
Measure S A 1 S A I A I
Guessing Discouraged
Recognition (Rn) .542 .500 .385 .500 375 .208 385 573
Recall (Rc) 630 594  .391 .552 .604 219 517 413
Rn|Rc .603 .588 .772 .623 518 .667 524 874
Rn|Rerw .666 625  .503 .625 .492 .290 .503 .695
(Rn|Rc — Rn|Rctw) —.063 =—.037 .269 —.002 .026 377 021 179
Guessing Encouraged
Recognition (Rn) .859 771 719 .813 .760 .531 764 823
Recall (Rc) 714 630 .563 .635 .625 .542 563 .573
Rn|Rc .875 .819 .851 .887 .800 .596 .838 946
Rn|Rerw .920 .859 .820 .889 .851 .656 .854 896
(Rn|Rc — Rn|Rcrw) —.045 —.040 .031 —-.002 -.051 -.060 -.016 .050

Note—S, A, and I refer to semantic, associate, and identical cue types, respectively.
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Table 2
Probabilities of Generation for a Dual-Route Model with Three Types
of Relation Between Generation and Direct Recall

Unmixed

Mixed, Lured Mixed, Unlured Unlured

Relation S A 1 S A I A I
Exclusivity .156 .208 640 272 .369 610  .303 .508
Independence  .342 .408 .748 466  .691 672 506  .579
Redundancy .701 .698 784  .688 .835 702 704 630

Note—S, A, and I refer to semantic, associate, and identical cue types, respectively.

ing to the dual-route model of recall. According to the version of the
model supported by both studies, an individual target word may be
recalled either via a direct route or via an indirect, generation-recognition
route, but not via both routes. The direct and indirect routes were iden-
tified by Jones (1983) as utilizing two different types of graph structure
within a semantic network—fragments and schemas, respectively. With
the speeded presentation in these experiments, it is plausible that as soon
as a subject has formed a satisfactory encoding in either fragment or
schema format, he or she switches attention to another item, giving rise
to the observed mutual exclusivity of the two retrieval routes at the level
of the individual item.

The second approach asserts at the most general level that systematic
deviations from the Tulving-Wiseman function occur only under specific
experimental conditions. Again, the present results agree with previ-
ous findings showing that substantial deviations from the Tulving-Wise-
man function occur when the cue does not provide useful information
additional to that provided by the target itself. Here, a result of this kind
was observed when cues were identical to targets although, as antici-
pated, it was found that this deviance was obscured when guessing was
not discouraged.

Finally, it should perhaps be noted that the two approaches explored
in this article—one concerned directly with the Tulving-Wiseman law
and its exceptions, and the other viewing the same phenomena from
the perspective of the dual-route theory of recall—may be complemen-
tary rather than conflicting in nature. Their relation appears to be analo-
gous to that holding between, say, Boyle’s law and the kinetic theory
of gases. In each case, the theory (dual-route or kinetic) aims to pro-
vide a principled explanation of the empirical generalization expressed
by the relevant law (Tulving-Wiseman or Boyle), and also of the par-
ticular circumstances that lead to the breakdown of that generalization.
Depending on one’s purposes, it is appropriate at any one time to con-
ceptualize particular situations in terms of either the law or the theory
or, as in the present case, in terms of both.
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