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Results of many experiments that conform with the recognition failure paradigm have
yielded a systematic relation between the proportion of all words that are recognized and the
proportion of recalled words that are recognized. In two experiments described here, the
proportion of recalled words recognized was found to be much higher than expected on the
basis of this relation when lists composed of pairs of abstract words or digit—word pairs
were presented under typical study conditions of the paradigm. Under special study condi-
tions, however, it was found that the proportion of recalled words that are recognized
approximated more closely to expected values. Thus, exceptions to the general pattern of
results were obtained and, more important, shown to depend primarily on encoding opera-
tions rather than on properties of materials as such. Theoretical explanations of recognition
failure were evaluated with respect to their ability to account for these exceptions, and it was
concluded that no theory can adequately explain them.

In certain circumstances, it can be shown
that people can recall a previously studied
word which they cannot recognize. This
recognition failure phenomenon (recogni-
tion failure of recallable words) was first
described in detail by Tulving and Thomson
(1973). They reported three experiments in
which subjects studied a series of word
pairs (A—B) in the expectation that they
would be tested for the recall of each B item
given the A item as a cue. Before the ex-
pected recall test, however, subjects were
given a recognition test for B items: literal
copies of the B items were represented in
the absence of the A items, along with a
large number of lure items. After the recog-
nition test, all the A items were re-pre-
sented in the cued recall test that subjects
had been led to expect. Recognition failure
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of recallable words occurred, in the sense
that subjects frequently recalled B items
which they had not recognized in the pre-
ceding test. :
Recognition failure of recallable words
has been observed now in many experi-
ments which, though varving in a number of
procedural details, have all conformed with
the basic experimental paradigm just de-
scribed. Flexser and Tulving (1978), for in-
stance, summarized recognition failure data
from 33 different experiments and since the
publication of their paper other experi-
ments have appeared that could be added to
the list (e.g., Begg, 1979; Tajika, 1978; 1979;
Wallace, 1978). The available data show
large variations in overall recall and recog-
nition rates across experiments (Flexser
and Tulving, 1978, Fig. 2), yet recognition
failure has been observed in every single
experiment. The incidence of recognition
failure may be expressed directly as the
conditional probability that B members of
studied A —B pairs are not recognized given
that they are recalled (Watkins & Tulving,
1975). For certain purposes it is more con-
venient to deal with the complement of this
measure, namely, the conditional probabil-
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ity that B items ‘are recognized given that
they are recalled. Adopting the latter ex-
pression, Tulving & Wiseman (1973) plot-
ted incidence of recognition failure against
the overall level of recognition across a
number of experimental conditions from a
number of experiments, and they found that
the scatter plot yielded a highly systematic
relation. This relation between recognition
of recallable words and overall recognition
turned out to be quite well described by the
following equation:

P(Rn/Rc) = p(Rn) + c[p(Rn) — p(Rn)*] [1]

where the single constant ¢ in the function
best fitting the data was found to be 0.5.
Flexser and Tulving (1978, Fig. 1) pre-
sented an updated version of this function
based on data from 89 experimental condi-
tions in 33 different experiments. No large
or systematic deviations of data points from
the function described by Equation [1] were
obtained. The systematic relation between
recognition and recognition given recall
thus appears to be largely invariant with
experimental conditions that produce large
variations in overall recognition and recall
in the set of experiments surveyed.

This paper is concerned with exceptions
to the phenomenon of recognition failure
and, in particular, with exceptions relating
to the nature of the stimulus material. Ex-
ceptions to recognition failure may be de-
fined in two rather different ways. The first
type of exception does not take into ac-
count the systematic relation between the
incidence of recognition failure and the
overall level of recognition: it is defined
simply by the absolute magnitude of the
effect. Thus, exceptions here refer to cases

where the conditional probability that B -

members of studied A—B pairs are not rec-
ognized given that they are recalled turns
out to be rather small, or even nonexistent.
For example, several commentators have
suggested or implied that the phenomenon
may be restricted to certain kinds of mate-
rials (e.g., Bahrick, 1979; Light, Kimble, &
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Pellegrino, 1975; Martin, 1975; Murdock,
1976). And results of at least two studies
(Reder, Anderson, & Bjork, 1974;
Salzberg, 1976) have been widely inter-
preted as limiting the generality of the phe-
nomenon in this way. Such claims have
been based on the observation that in the
recognition failure paradigm recall is some-
times higher than recognition, and some-
times recognition is higher than recall (see
too, e.g., Postman, 1975). Tulving and
Watkins (1977) showed, however, that
when plotted in the manner described by
Tulving and Wiseman (1975), the data ob-
tained by Reder et al. (1974) were indistin-
guishable from results of other experiments
demonstrating recognition failure. Similar
analyses of data reported by Salzberg
(1976) led to the same conclusion: although
different kinds of materials used in experi-
ments did produce differences in the inci-
dence of recognition failure, these differ-
ences were well predicted by overall levels
of recognition, and the incidence of recog-
nition failure did not deviate significantly
from the Tulving and Wiseman function.
Given the apparent empirical generality of
the recognition failure data as described by
the Tulving and Wiseman function, it is
clear that small amounts of recognition fail-
ure could be readily obtained simply by
doing experiments in which the overall
level of recognition is high. Furthermore,
given the apparent invariance of the rela-
tion between recognition failure and overall
level of recognition, it would not matter
exactly how these high levels of recognition
were achieved: the amount of recognition
failure would be expected to be small in
every case.

Hence the exceptions to recognition fail-
ure with which we are concerned are not
defined by the overall conditional probabil-
ity that recognition fails given that recall
succeeds. Rather, by exceptions to recog-
nition failure we mean deviations from the
Tulving and Wiseman (1975) function.
Moreover, since some natural variation of
data points around the function occurs (see,
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e.g., Flexser & Tulving, 1978), we must re-
fine this definition of exceptions to recog-
nition failure further by stipulating that it
entails relatively large deviations from the
function. b

There have been some scattered reports
suggesting that the use of certain kinds of
materials may, indeed, produce data points
that deviate considerably from the Tulving
and Wiseman function and which in this
sense can be thought to constitute excep-
tions to the generality of the phenomenon
of recognition failure. For example, Tulving
and Watkins (Note 1) described an experi-
ment in which the A and B items were
abstract words or the A item was a two-
digit number and the B item was a highly
familiar word. In both cases the observed
incidence of recognition failure deviated
substantially from the Tulving and Wise-
man function. Some deviation from the
function is also apparent, where the A item
was an adjective and the B item a noun, or
both A and B items were adjectives, in data
reported by Bartling and Thompson (1977).
Begg (1979) varied word frequency and
concreteness of A and B items and, under
conditions of rote processing, obtained
several instances where the observed inci-
dence of recognition failure was actually
0.00. (A recognition failure rate of 0.00 was
also observed in one condition of Tajika's
(1977) study, but since the overall recogni-
tion level in that condition was .98, ceiling
effects cannot be excluded as a reason for
the observation and it cannot to be regarded
as an exception). And Flexser (Note 2) has
shown that marked deviations from the
Tulving and Wiseman function occur when
subjects form separate images of A and B
items high in imagery value.'

The purpose of the present experiments

! There are also some unpublished observations, by
Lars-Garan Nilsson at the University of Uppsala and
by Morman Park at the University of Toronta, showing
that when the A member of the A=B pair is the name
of a conceptual category, recognition failure is very
low and deviates drastically from the Tulving and
Wiseman function.

GARDINER AND TULVING

is twofold. First, the experiments were de-
signed to replicate the previous results of
Tulving and Watkins (Note 1) and to show
that with A—B pairs composed of abstract
words or digits and words, recognition fail-
ure data points deviate appreciably from
the Tulving and Wiseman function. Second,
the experiments test two hypotheses as to
why certain kinds of experimental materials
produce exceptions to the general pattern
of recognition failure data. One hypothesis
holds that it is the properties of certain
kinds of items in semantic memory, or
perhaps as defined by linguistic analysis,
that are responsible for exceptional findings
in the recognition failure paradigm. This
hypothesis is referred to as the **properties
of materials’’ hypothesis. The alternate hy-
pothesis, referred to as the “‘levels of pro-
cessing’’ hypothesis, holds that it is the ab-
sence of adequate encoding operations for
these kinds of materials that produces the
observed exceptions.

Since we already know from the evidence
just mentioned that exceptions to recogni-
tion failure do indeed occur with certain
kinds of materials, we would not wish to
argue that the properties of to-be-
remembered items are unimportant in de-
termining the phenomenon or its exact ex-
tent. Nor do we mean to suggest that prop-
erties of materials may not influence the
mental activity of the learner. This means
that our two hypotheses are not mutually
exclusive, in the sense that one of them
must be “‘right”" and the other “*wrong.”
Rather, in a sense which we will specify ina
moment, we assume that the level of pro-
cessing of the to-be-remembered material
{(or the sort of encoding operations per-
formed on it at the time of study) may be
the primary determinant of the amount of
recognition failure, and that the linguistic
properties of the to-be-remembered mate-
rial may be only a secondary determinant.
Fortunately, all that has been learnt from
research within the levels of processing
framework provides, in principle, a way of
distinguishing between these possibilities.
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This research has shown that with all the
more ‘“‘traditional’’ learning variables—
including kinds of material—held constant,
huge differences in memory performance
occur depending solely on the mental task
given to the learner (see, e.g., Craik &
Tulving, 1975). Our two hypotheses are di-
rected at the question of whether excep-
tions to recognition failure depend, in a
similar way, on encoding processes. And in
keeping with the levels of processing ap-
proach, we can test the two hypotheses by
arranging to hold constant the linguistic
properties of the A—B items and then ob-

serving recognition failure rates following

different kinds of encoding operations used
by subjects at the time of study. The hy-
pothesis that exceptions to recognition fail-
ure are primarily attributable to linguistic
properties of the material, or the manner of
its representation in semantic memory,
would be rejected if it can be demonstrated
that the incidence of recognition failure,
relative to the Tulving and Wiseman func-
tion, depends on the level of processing of
the material at the time of study. The levels
of processing hypothesis, on the other
hand, would be rejected if it were observed
that the nature of encoding operations has
little or no bearing on the amount of recog-
nition failure obtained with certain kinds of
materials, and that deviations from the
Tulving and Wiseman function occur re-
gardless of study conditions.

Accordingly, in each of the following ex-
periments, subjects studied the same lists of
abstract word pairs or digit-word pairs
under one of two conditions designed to
manipulate encoding processes, mainly
through the use of different sets of instruc-
tions. In one condition, study conditions
generally were similar to those used in most
previous experiments in the recognition
failure paradigm (including those described
by Tulving and Watkins, Note 1). In
the second, study conditions, especially the
instructions given to subjects, were
changed so as to foster deeper, or perhaps
more elaborate and integrative, levels of

processing. The latter set of instructions
were suggested by results of an additional
test reported by Tulving and Watkins
{(Note 1), which showed that subjects who
free recalled B items recalled just as many
as subjects who were given the usual cued
recall test. Given that these manipulations
turn out to be effective, the critical ques-
tions are (1) whether, under typical study
conditions, the incidence of recognition
failure deviates markedly from the Tulving
and Wiseman function, and, if so, (2)
whether such exceptions to recognition
failure are affected by depth or integrity of
encoding.

EXPERIMENT 1
Method

Subjects. The subjects were 40 under-
graduate students at the University of To-
ronto who participated in the experiment
for a course credit. They were tested either
individually or in small groups. The sub-
jects were assigned arbitrarily to one of two
groups with 20 subjects in each.

Design. All subjects were presented with
one set-establishing list composed of 16
pairs of familiar, nominally unrelated,
words drawn from the Toronto word pool.
Presentation of this list was followed by a
recall test in which the A item of each study
pair was re-presented as a cue for recall of
the B item. The subjects were then pre-
sented with two critical lists composed re-
spectively of pairs of abstract words and
digit—word pairs. Following presentation
of the second list, the subjects were en-
gaged in a period of distractor activity.
Each of the two critical lists was then
tested successively for recognition of each
B item and for recall of each B item given
the A item. Lastly, the subjects were pre-
sented with copies of the original study
lists, and asked to indicate which A—B
pairs they had integrated during presenta-
tion and to describe briefly the manner in
which they had integrated them. Pilot work
had indicated that these arrangements of
study and test trials reduced the risk of ob-

b
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taining high levels of overall performance
without appearing to produce any undesir-
able bias.

The two groups were distinguished only
by the instructions given to subjects in
each. Subjects in one, which we refer to as
the Standard group, were given instructions
similar to those usually given in the recog-
nition failure paradigm. Subjects in the
other, which we refer to as the Special
group, were given explicit, detailed sugges-
tions as to how they might study each A—B
pair so as to render the A member of the
pair an effective recall cue.

Materials and procedure. Two critical
lists of each type were used in the experi-
ment. For the abstract word lists, each list
was formed by selecting from a pool of 144
words having a rating of less than 4.00 on
the concreteness dimension in Paivio,
Yuille, and Madigan’s (1969) norms. Each
A—B pair was chosen so as to avoid any
obvious association between the two
words. The A items of one list served as the
B items of the other. Examples are, from
one list: Honor ANXIETY, Moment
ABILITY, Blasphemy CHANCE; from the
other, Time HONOR, Greed MOMENT,
Obsession BLASPHEMY. Each list was
composed of 16 such abstract word pairs.
Two separate recognition test lists were
constructed, one for each presentation list,
by adding 32 lure items from the same word
pool to the 16 list items. A different set of
lures was used in each recognition test.

For the two lists of digit—word pairs, one
set of 16 two-digit numbers served as list
cues for both lists. These numbers were
randomly paired with 16 high-frequency
words in each list. List words were taken
from those used by Tulving and Thomson
(1973). Examples are, from one list: 49
WET, 74 OPEN, 27 BEING; from the
other: 49 SWEET, 74 HARD, 27 DIRTY.
One recognition test list was constructed. It
comprised target words from both presen-
tation lists and a further 16 lure items taken
from the same source.

Half of the subjects in each group were
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presented first with an abstract word list,
half with a digit—word list. The sequence of
events for half the subjects was, in detail: (i)
presentation of abstract word list, (ii) pre-
sentation of digit—word list, (iii) interpo-
lated activity, (iv) recognition then recall
tests, abstract word list, (v) recognition
then recall, digit—word list, (vi) re-pre-
sentation of abstract word study list, then
digit—word study list. The other subjects in
each group received the same test sequence
but with list order reversed. The identity of
a list was confounded with presentation and
test order. Presentation order of list items
was constant, as was test order of items in
recognition and recall, though, of course,
different constant orders were used in each
case.

All subjects were informed that they
would be presented with several sets of
item pairs, and that, in each set, the left-
hand member of a pair would be re-pre-
sented at test as a cue for recall of the
right-hand member. Lists were presented
via an overhead projector, with list cues
shown in lowercase and list words in up-
percase. The subjects were told about the
general nature of each list before it was
presented. The first set-establishing list was
presented at a rate of about one A—B pair
every 3 seconds. After the recall test of this
list, all subjects were told that they would
be presented with two further lists and that
these lists would not be tested immediately.

The two critical lists were presented at
the rate of about one A—B pair every 10
seconds. Apart from being informed as to
the general nature of the list materials,
subjects in the Standard group were given
no further instructions. Subjects in the Spe-
cial group, however, were given very de-
tailed instructions, prior to each critical list
presentation, as to how they should study
each A—B pair. In the case of the dig-
it—word pair lists, the subjects were told
that ordinarily, the digits were no help at all
in remembering which words had occurred
in the list. They were then told that the dig-
its would help provided that they thought



EXCEPTIONS TO RECOGNITION FAILURE

about them in a particular way. Subjects
were told that the trick was to think of each
pair of digits as standing for, or represent-
ing, something more meaningful than
merely a sample of arithmetic. For in-
stance, the number 25 could represent a
distance (25 miles), a time (25 minutes, or 5
minutes past two), a date (Christmas Day),
someone's age (25 years), or waistline (25
inches), a year (1925), a sum of money
($25.00), a birthday (July 25th), a height
(two feet five inches), a temperature (25°C),
a score in a game (Blue Jays 2; Argonauts
5), a weight (25 tons), and so on. After
suhbjects were given many examples of dif-
ferent things which numbers can represent,
they were told that there was a second trick
essential to making them effective cues for
recall, and that was to integrate, or link, the
numbers with the list word paired with
them. The particular example given was
**63 HOW". Subjects were told that, on en-
countering such a pair in the study list, they
might think of 63 as the year 1963. They
might then remember that 1963 was the
year in which John F. Kennedy was assas-
sinated, and if they did so, they would un-
doubtedly remember how he was assassi-
nated. Though this example turned out to
be news for quite a few subjects, nonethe-
less, it served to demonstrate the impor-
tance of finding some integrative link be-
tween the cue item and the word paired
with it. The subjects were additionally told
that, best of all, would be cases in which
they could relate their encoding of the dig-
it—word pair to some personal experience,
either one pertaining directly to them-
selves, or one relating to someone else
known to them. Alternative strategies were
also suggested, though less strongly rec-
ommended, such as imagining a particular
scene or situation which might serve to in-
tegrate the list cue and the list word paired
with it, or even simply trying to create an
image in which both the digits and the list
word figured (e.g., a poster or billboard ad-
vertising some article or consumer service.)

The tenor of instructions given to sub-
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jects in the Special group with respect to
the list of abstract word pairs was similar.
Subjects were told that ordinarily, the
abstract word cues did not help much, but
that by thinking of each study list pair in
certain ways, they might really aid recall.
Several ways of achieving this were
suggested. For instance, subjects were rec-
ommended to try to create associations
between the cue and the list word. It was
suggested that they might, for some pairs of
items, think of a sentence which incorpo-
rated the two. It was suggested, too, that
for other pairs, simply the initial letters of
the two words, or some characteristic of the
sound of the two words, might serve to in-
tegrate and link them together. The notion
of a *‘portmanteau word”” was also men-
tioned: that is, that for some word pairs, it
might be possible to take parts of each word
and put them together to form a third, new
word. Those foregoing strategies were,
however, less strongly recommended than
trying to visualize, or image, a scene or
situation (such as a courtroom) in which the
two words might be related. More emphasis
still was given to the possibility that the two
words might together aptly fit some de-
scription of an event experienced by the
subject, or something known from litera-
ture, movies, television series, and the like.

It should be stressed that, apart from the
nature of the instructions given to subjects
prior to the presentation of the critical lists,
subjects in both the Standard and the Spe-
cial groups were treated alike. Materials,
and so forth, were yoked across groups.
The subjects in each group were given as
much time as they felt they needed to com-
plete any particular test. In recognition
tests, subjects were instructed to work
through the set of words at their own pace
and draw a circle around any word they re-
membered as a list word. In recall, subjects
were asked to write down as many list
words as they could, if possible, next to the
appropriate list cue. In the case of the last
test administered, in which copies of the
originally presented study lists were pre-
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sented, the subjects were enjoined to
report only those integrative links between
list cues and list words which they remem-
bered thinking of during the study phase.
All instructions in the course of the experi-
ment were given orally. }

The task interpolated between presenta-
tion and test of critical lists had the sole
function of reducing the overall level of
performance in the recognition tests. In this
task, subjects were given, in alphabetical
order, a list of the names of 96 different
countries and they were asked to write
down, next to the name of each country,
what they thought the average person
would first think of in connection with the
particular country. This task was termi-
nated after 10 minutes. And the entire ex-
perimental session lasted for about 40 min-
utes.

Results and Discussion

Data from the critical lists were scored in
two ways, first, strictly, which means that a
word was counted as having been recalled
only if it was paired with the appropriate list
cue, second, leniently, which means that a
word was counted as having been recalled
irrespective of whether it was paired with
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the appropriate list cue. Summaries of the
data with respect to a fourfold classification
of recognition and recall scores are pre-
sented in Table 1. The first two columns in
the table give recognition hit rates and cued
recall probabilities for each list type. Data
were collapsed over the two lists of each
type, and hence also over presentation and
test order, since no large or systematic
variation due to list or order was observed.
The last two columns in the table give, re-
spectively, the observed incidence of rec-
ognition failure and the amount of recogni-
tion failure predicted by the Tulving and
Wiseman (1975) function. False positive
rates in the recognition tests for the Stan-
dard group were 8% abstract word lists and
5% digit—word lists. The corresponding
rates for the Special group were 7 and 3%.
Data from the set-establishing list were not
scored.

It is apparent from Table 1 that subjects
in the Special group both recognized and
recalled far more list words than did sub-
jects in the Standard group. Performance in
the Special group was reliably superior,
F(1,38) = 11.89, p < .01, MS§S, = 18.77.
Also, recognition significantly exceeded re-
call, F(1,38) = 157.02, p < .001, M5, =

TABLE 1
PROPORTIONS OF ITEMS IN DIFFERENT SCORING CATEGORIES AND PROPORTIONS OF RECOGNITION FAILURE
oF RECALLABLE WoRrDS, EXPERIMENT 1

Recognized Mot recognized Recognition failure
Cued Mot Mot
ik recall Recalled recalled Recalled recalled Observed
_Recognition
hits ks g | R R s  C L+ 8 L  Predicted
Standard group
Abstract
lists 58 e A8 A 6 4T A3 B 03 39 39 18 .15 .30
Digit
lists 51 B2 1 21 38 30 01 02 48 4T 07 .08 36
Special group
Abstract
lists .68 2% W 23 2% 45 42 04 05 28 2% .16 .15 .21
Digit
lists 69 A7 46 .33 41 36 B 4 05 7 X . 12 .20

® 8 = strict; L = lenient.
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9.21; there were no differences between the
two types of list, F < 1 and F ratios from

interaction terms were less than one.® Ad-

ditional, corroborative evidence on the ef-
fectiveness of the instructional manipula-
tion is provided by subjective reports about
which A—B pairs were integrated during
the study phase of the experiment. In the
Special group, subjects reported integrating
43% of the abstract word pairs and 50% of
the digit—word pairs. The comparable per-
centages in the Standard group were 26 and
24%, respectively. These figures imply
that, although subjects given special in-
. structions were more likely to integrate
each A—B pair, they were far from com-
pletely successful in so doing. Conversely,
even in the absence of special instructions,
it would seem that subjects spontaneously
adopted the strategy of attempting to inte-
grate at least some A—B pairs.

The data of primary interest relate to the
incidence of recognition failure shown in
the table. Although recognition failure oc-
curred in the Standard group, the rates ob-
served are substantially smaller than those
predicted by the recognition failure func-
tion. The incidence of recognition failure
observed in the Special group, however,
approximates more closely to expected
rates. Differences between observed and
expected recognition failure rates were as-
sessed directly, using macrosubject data in
order to mitigate against floor and ceiling
problems. For each successively tested pair
of subjects in each group, the difference
between expected and observed recogni-
tion failure rates was computed separately
for abstract and for digit—word lists. Dif-
ferences between observed and expected
recognition failure rates were significantly
larger in the Standard group, F(1,18) =
6.06, p < .025, MS, = 0.29. There was no
significant effect of list type, F(1,18) =
3.37, M5, = .029 nor was the interaction
between these two factors reliable, F(1,18)

z All statistical analyses reported in results of this

and the following experiment are based on data ob-
tained with strict scoring.
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= 1.23. These results thus confirm the ear-
lier observation reported by Tulving and
Watkins (Note 1) that, with lists of this
kind, exceptions to the Tulving and Wise-
man function occur. However, results also
show that, for the same lists, deviations
from the function are significantly reduced
with special encoding instructions.

In general, these findings are more con-
sistent with the levels of processing hy-
pothesis than with the properties of materi-
als hypothesis. However, the overall pat-
tern of results is less clear cut than one
might wish. By the view that encoding op-
erations, rather than materials per se, are
primary determinants of exceptions to rec-
ognition failure, this may be attributable to
the possibility that subjects in the Special
group were somewhat less than completely
successful in integrating A—B pairs on the
one hand, and on the other, that some de-
gree of integration seemed to occur in the
Standard group. Hence Experiment 2 was
designed to replicate the principal findings
and, moreover, the experimenf incorpo-
rated a number of procedural changes with
a view to obtaining more clear-cut results.
In the first experiment, all conditions apart
from instructions were yoked across the
two groups. In the following experiment a
number of factors, including study time and
amount of practice, were deliberately con-
founded with group condition. Also, sub-
jects in the Special group were required to
copy down each A—B pair and to note
down any integrating links that occurred to
them during the study phase. These
changes were made in order to try to in-
crease the likelihood of successful integra-
tion in the Special group, and to decrease
its likelihood in the Standard group.

EXPERIMENT 2
Method

Subjects. The subjects were 40 under-
graduate students at the University of To-
ronto. They participated in the experiment
either for pay or for a course credit. None
had taken part in Experiment 1. The sub-
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jects were assigned arbitrarily to one of two
groups with 20 subjects in each, and they
were tested either individually or two at a
time.

Design. All subjects were presented with
the same set-establishing list that was used
in Experiment 1 and tested immediately for
cued recall. Following this, subjects in the
Standard group were presented with two
critical lists, composed respectively, of
abstract words and digit—word pairs. Each
of the two lists was then tested successively
for recognition and cued recall of list
words, without any distractor activity in-
terpolated between study and test. After
the second cued recall test, subjects were
asked to look through each recall protocol
and indicate any A—B pairs for which they
had thought of some integrating link at the
time of study.

Following the presentation and recall of
the initial set-establishing list, subjects in
the Special group were then given two
further practice trials, one with each list
type, and without any further instructions.
The point of these trials was to bring home
to subjects the nature of the critical material
and hence lend weight to the special in-
structions then given. Each of the two crit-
ical lists was presented twice in succession.
During each presentation, subjects worked
through a small booklet, copying each A—B
pair down on a separate page and also
writing down any integrating links which
occurred to them at the time. Recognition
and recall tests of critical list words were
administered in a second session about 24
hours later.

Materials and procedure. Materials for
the critical lists, at both presentation and
test, and instructions given to subjects,
were the same as those used in Experiment
1. The two additional practice lists for sub-
jects in the Special group were constructed
from the same source and in the same way
as were critical lists. The lists were pre-
sented in the same manner as in the previ-
ous experiment, except with respect to
study time. The A—B pairs in the initial
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set-establishing list, and in the two addi-
tional practice lists, were presented at
about a 2-second rate. The critical lists for
subjects in the Standard group were also
presented at this rate. Subjects in the Spe-
cial group were, however, presented with
the critical lists at a slower and more flexi-
ble rate. A single list took typically between
3 and 5 minutes to present. To some extent
the exact timing was at the discretion of the
subject and depended upon when a person
completed the copying of an A=B pair and
noting down any integrating relation. If,
after about 10 seconds, it appeared that the
subject had not integrated the A—B pair,
the experimenter presented the nmext pair.
Prior to the critical lists being presented,
subjects were told that each list would be
shown twice in succession and that lists
would not be tested until the following day.
On the second presentation of each list,
subjects were told that in addition to copy-
ing each A =B pair, they should write down
again any integrating relation they had
thought of first time round and try to inte-
grate pairs which they had not integrated
before.

Subjects were again allowed as much
time as they felt they needed to complete
any particular test. For subjects in the
Standard group, the single experimental
session lasted about 20 minutes. For sub-
jects in the Special group, the first session
lasted between 40 and 50 minutes, the sec-
ond about 10 minutes. The sole purpose of
the 24-hour retention interval, in the latter
case, was to prevent recognition perfor-
mance attaining ceiling levels.

Results and Discussion

Data from the critical lists were scored
both strictly and leniently, and the principal
data are summarized in Table 2. As in Ex-
periment 1, data were collapsed over the
two lists of each type, and hence also over
presentation and test order, since no appar-
ent effect due to list identity or order was
observed. False positive positive rates in
the recognition tests for the Standard group
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TARLE 2
PrOPORTIONS OF ITEMS IN DIFFERENT SCORING CATEGORIES AND PROPORTIONS OF
RecoaniTion FAlLURE OF RECALLABLE WoRDs, EXPERIMENT 2

Recognized Mot recognized Recognition failure
Cued Mot Mot
recall Recalled recalled Recalled recalled = Observed
Recognition
hits Br- L o, ol B L. .8 L S L & L Predicted
Standard group
Abstract :
lists 58 1l 22 08 M 49 38 02 03 41 40 18 11 30
Digit
lists 53 A3 9 11 M 42 27T 02 03 45 M4 15 11 34
Special group
Abstract
lists .69 A% 50 40 42 29 27 08 08 23 .23 .16 .16 220
Digit
lists .74 g2 461 45 53 B9 3 47T B XN 1B .13 .13 16

® 8§ = strict; L = lenient.

were 7% abstract word lists, and 6% dig-
it—word lists. The corresponding rates for
the Special group were 4% and less than
1%%. Data from practice and set-establishing
lists were not scored. :

The percentage of A—B pairs which
subjects in the Special group reported in-
tegrating during the study phase was 92%
with abstract lists, and 85% with digit lists.
These percentages are for both presenta-
tions of a list combined, and by far the
majority of the integrating links reported
were reported during the first of the two
presentation trials. It is clear that subjects
in this group were guite successful in inte-
grating each A—B pair. By contrast, very
little spontaneous integration was reported
on the recall protocols of subjects in the
Standard group. Based on the total number
of A—B pairs presented (as are the above
percentages) the corresponding figures are
less than 195 for each list type. It should be
noted, however, that if only because these
subjective reports were obtained at differ-
ent points in the procedure within each
group, the percentage scores are not strictly
comparable in any literal sense. At best,
these data simply provide corroborative
evidence for rather gross differences in the

extent to which subjects in each group inte-
grated A—B pairs.

Consider now overall performance in
recognition and cued recall. Despite the
24-hour retention interval in the Special
group, both recognition and recall scores
are substantially higher than those in the
Standard group, F(1,38) = 54.18, p < .001,
MS, = 13.73. Also, recognition was signifi-
cantly superior to recall, F(1,38) = 184.71,
p = .001, MS, = 5.94, and there was no
difference between the two list types, F <
1. And, in contrast to the results of Experi-
ment 1, the interaction between group con-
ditions and test mode was reliable, F(1,38)
= 20.33, p < .001, indicating that between-
group differences were higher in recall than
in recognition. No other interaction term
approached statistical significance.

More important, it is apparent from the
last two columns of the table that once
again the recognition failure rates observed
in the Standard group deviate considerably
from the rates expected from the recogni-
tion failure function. The recognition failure
rates observed in the Special group are, by
contrast, quite close to those predicted by
the function. The extent to which recogni-
tion failure data points approximate more
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closely to the function in the Special group
was assessed by means of a similar mac-
rosubject analysis to that used in Experi-
ment 1. For each successively tested pair of
subjects in each group, the difference be-
tween expected and observed recognition
failure rates was computed separately for
abstract and for digit—word lists. Differ-
ences between observed and expected rec-
ognition failure rates were significantly
greater in the Standard group, F(1,18) =
69.76, p < 001, M5, = .004. There was no
significant effect of list type, F(1,18) =
1.17, MS, = .044, nor was the interaction
between these two factors reliable, F(1,18)
= 1.04. These results replicate those of Ex-
periment 1. It is clear that when lists com-
posed of abstract word pairs or digit—word
pairs are presented under standard study
conditions in the recognition failure
paradigm, exceptions to recognition failure
occur, in the sense that recognition failure
data points deviate markedly from the
Tulving and Wiseman function. It is clear,
too, that these exceptions depend primarily
on encoding operations that occur during
the study period, rather than on properties
of to-be-remembered items as such: under
special study conditions, deviations from
the recognition failure function were, if not
eliminated, sharply reduced. Recognition
failure data points fell either relatively dis-
tant from or relatively close to the recogni-
tion failure function, for each list type, de-
pending on the extent to which subjects ap-
parently succeeded in integrating the A and
B items of each A—B pair.

GENERAL Discussion
The two experiments described here rep-

licate Tulving and Watkins® {(Note 1) earlier -

observation that when abstract word pairs
or digit—word pairs are studied under con-
ditions typical of the recognition failure
paradigm, the incidence of recognition fail-
ure deviates considerably from that ex-
pected on the basis of the Tulving and
Wiseman (1975) recognition failure func-
tion. Results also show that under study
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conditions in which, for the same materials,
deeper, more integrative encoding is -
achieved, recognition failure rates ap-
proximate much more closely to the Tulv-
ing and Wiseman function. These findings,
therefore, demonstrate exceptions to rec-
ognition failure, in the sense of marked de- -
viations from the recognition failure func-
tion, and show that those exceptions are
determined, at least in part, by the nature of
encoding operations carried out at the time
of study. In neither of the two experiments
we report were the special encoding in-
structions completely successful in bringing
recognition failure data points directly on
the recognition failure function. A reason-
able interpretation of this failure is that the
kinds of processing necessary for typical
results to occur were not achieved by some
subjects with some to-be-remembered
units.

These findings, as well as those reported
elsewhere (e.g., Begg, 1979; Flexser, Note
2: Tulving and Watkins, Note 1), confirm
that systematic deviations from the Tulving
and Wiseman function can be readily pro-
duced through the use of certain kinds of
to-be-remembered materials. Our experi-
ments, however, as well as those described
by Begg (1979) and Flexser (Note 2), also
suggest that with the very same materials
the levels of recognition failure predicted
by the Tulving and Wiseman function could
be readily achieved if subjects are induced
to form special, integrative encoding oper-
ations on the to-be-remgmbered material at
the time of study. Since in these experi-
ments the kinds of materials are held con-
stant across different study conditions,
such results provide little or no support for
the properties of materials hypothesis, that
is, for the notion that these exceptions to
recognition failure are determined primarily
by linguistic characteristics of the A-B
pairs or the manner of their representation
in semantic memory. Indeed, the fact that
the two types of list used in the present ex-
periments, each—presumably—having
rather dissimilar linguistic or semantic



EXCEPTIONS TO RECOGNITION FAILURE

memory characteristics, produce recogni-
tion failure data points whose relation to the
Tulving and Wiseman function is statisti-
cally indistinguishable, in itself argues
against the properties of materials hypothe-
sis. By the same token, that variant of
generate-recognize theory sometimes
called the semantic interpretation, or the
multinode version, is still further weakened
by our findings (for more discussion see,
e.g., Tulving & Watkins, 1977; Watkins &
Gardiner, 1979).

Thus, together with other relevant find-
ings mentioned above, our results favor the
levels of processing hypothesis. But it
should be emphasized that in rejecting the
properties of materials hypothesis we do
not wish to argue that the nature of the to-
be-remembered materials has no effect
whatsoever upon the likelihood of obtaining
systematic deviations from the Tulving and
Wiseman function. Rather, by accepting
the levels of processing hypothesis, we
mean to argue merely that the nature of the
to-be-remembered material is not a primary
determinant of the incidence of recognition
failure in relation to the recognition failure
function. The primary determinant is the
adequacy or integrity of the encoding oper-
ations carried out at the time of study. This
means simply that certain kinds of materials
may, when presented under conventional
study conditions, normally lead to a lack of
integrity, or a deficiency in encoding A—B
units, but that any such deficiency or lack
of integrity is not an inevitable consequence
of the use of those materials. Nature of to-
be-remembered material may, and fre-
quently does, influence nature of encoding,
but it is the nature of encoding that directly
determines exceptions to recognition fail-
ure.
In the introduction to the paper we
pointed out that the concept of exceptions
could be defined either simply in terms of
the overall conditional probability that rec-
ognition fails given that recall succeeds or
in terms of deviations from the Tulving and
Wiseman recognition failure function. It is
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important to note that if one wished to opt
for the former rather than the latter defini-
tion, and consider only the absolute inci-
dence of recognition failure, very different
conclusions would be drawn from the ex-
perimental results. Averaged over both ex-
periments, and both types of list, the over-
all recognition failure rate turns out to be
0.14 under standard study conditions . . .
and 0.14 under special study conditions.
Hence it would be concluded (1) that ex-
periments did not demonstrate exceptions
to recognition failure and (2) that differ-
ences in encoding operations had no effect
on the incidence of recognition failure. It
would then follow that experimental results
can be interpreted as being entirely consis-
tent with the view that recognition failure is
primarily determined by the linguistic prop-
erties of to-be-remembered materials. And
so the levels of processing hypothesis
would be rejected.

We do not, of course, accept this rea-
soning. As argued in the introduction, given
the general pattern of recognition failure
data summarized by the Tulving and Wise-
man function we think it appropriate to
conceptualize exceptions to recognition
failure in terms of systematic deviations
from that function. And there is an impor-
tant corollary to this argument. Some
theoretical accounts of recognition failure
focus on explaining the relative magnitude
of observed recognition failure rates in ab-
solute terms. Theories of this kind do not
attempt to account for the relation between
recognition failure and overall levels of
recognition—the Tulving and Wiseman
function. By the same token, such theories
cannot account for exceptions to recogni-
tion failure conceived as deviations from
the function. For these reasons, the dual-
code theory recently advanced by Mandler
and his associates (e.g., Rabinowitz, Man-
dler, & Barsalou, 1977), and the rather sim-
ilar explanation of recognition failure pro-
posed by Bartling and Thompson (1977) are
not directly relevant to our findings. Sev-
eral other recent theoretical ideas, how-
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ever, are explicitly directed at explanation
of the recognition failure function (e.g.,
Begg, 1979; Flexser & Tulving, 1978;
Jones, 1978; Kintsch, 1978). How well do
these theories handle our resulis?

Consider first Jones’ (1978) theory. It
predicts that the value of the constant ¢ in
Equation 1 is given by

_PG)[1 - P(E)]
P(Rc)

where P(G) represents the probability of
generating the B item given the A itemasa
cue (the use of “*extrinsic knowledge'’) and
P(E) represents the probability of encoding
“*intrinsic-knowledge'" of the co-occurrence
of A and B items as members of a studied
pair. Since in the present experiments P(G)
was held constant for a given type of mate-
rial, cP(Rc) should vary inversely with
depth or integrity of encoding, that is,
cP(Rc) should be lower under special than
standard study conditions. The data pre-
sented in Table 3 do not support this pre-
diction. In eight possible comparisons, four
based on strict scoring and four on lenient
scoring, cP(Rc) was higher under special
than standard study conditions, that is,
cP(Rc) varied directly with depth or integ-
rity of encoding. Thus, Jones® (1978) model
does not give a good account of the present
data.

(2]

TAEBLE 3
VaLues oF THE TULVING=WISEMaN CONSTANT ©
AND THE PrRODUCT cP{Rc)

»” Product
_ Condition Constant ¢ cP(Rc)
(Experiment, list,
instructions) 5 L 5 L
Experiment 1
Abstract—standard 98 1.11 14 .20
Abstract—special i B Py | B
Digit —standard 1.68 1.64 .30 .38
Digit—special 54 B9 35 .41
Experiment 2
Abstract—standard 98 1.2 Ok .28
Abstract—special 70 e | B T SR 1.
Digit —standard 1.28 145 09 .20
Digit —special e o B8 ~z85 e sl
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Kintsch's (1978) variable-criterion
generation/recognition theory of recogni-
tion failure could accommodate the present
data by introducing the assumption that the
relative differences between recognition
and recall criteria in our experiments varied
with study conditions. Specifically, the as-

~ sumption would have to be that the recall

criterion was much lower in relation to the
recognition criterion in the special study
condition than in the standard condition.
The major problem with this assumption is
that it is entirely post hoc: The reasons for
such a relation between depth or integrity
of encoding and the corresponding changes
in recall and recognition criteria are unex-
plained. We conclude, therefore, that
Kintsch's (1978) theory does not provide a
good explanation of our experimental re-
sults.

How well does Begg's **vandal theory™
cope with these data? The question is par-
ticularly appropriate since Begg's own ex-
perimental data that led him to postulate the
“*vandal theory” were derived from ex-
periments quite similar to ours; moreover,
the overall pattern of his data was very
much the same as ours: data points showing
large deviations from the recognition failure
function under rote study conditions and
very much closer to the function under in-
tegrative encoding conditions. The vandal
theory directly attributes deviations from
the recognition failure function to high de-
grees of trace loss. On this basis, then, one
would have to argue that study conditions
in our standard groups were more condu-
cive to high rates of trace loss than study
conditions in our special groups. Although
such a statement agrees with the observed
data, we have some doubts about the ap-
propriateness of the interpretation. The no-
tion of trace loss is itself somewhat vague,
and it is not clear how different degrees of
trace loss relate to differences in encoding
processes: The inferential link between
theory and data seems tenuous. We think
that Begg's theory would receive better
support if it could be shown that, when to-
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be-remembered materials and encoding
conditions are held constant, recognition
failure data points increasingly deviate from
the recognition failure function with longer
retention intervals. Since available data are
at variance with this deduction from Begg’s
theory (e.g., Tulving & Watkins, 1977; see
‘also Watkins & Gardiner, 1979), the notion
of trace loss does not seem to provide an
acceptable explanation of deviations of the
data from the Tulving and Wiseman func-
tion.

Finally, what about Flexser and Tulv-
ing's (1978) retrieval independence theory?
Systematic deviations of data points from
the recognition failure function can occur in
the Flexser and Tulving model, both as a
consequence of particular combinations of
parameter values in their special model,
and as a result of changes in the k parameter
in their general model. The parameter &k in
the general model may assume values be-
tween zero and unity, where a value of 0
represents retrieval independence, in the
sense that the encoded features of the A
item presented in the cued-recall test are
uncorrelated with the encoded features of
the B item in the recognition test, and
where a value of 1 represents a situation in
which all encoded features of A are in-
cluded in the encoded features of B. Tests
by Flexser and Tulving (1978) of their gen-
eral model yielded simulated recognition
failure data points indistinguishable from
the actual pattern of experimental data
when & assumed a small value near 0. As &
approached unity, increasingly large devia-
tions from the recognition failure function
occurred (see Flexser & Tulving, 1978,
Figure 8). It could be assumed then that the
large deviations from the recognition failure
function observed in the experiments de-
scribed here depict a situation where the
parameter k in the Flexser and Tulving gen-
eral model assumes a large value, whereas
closer proximity of data points to the func-
tion under special conditions corresponds
to a situation described by a smaller value
of k. But this assumption is post hoc. And it
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is not at all obvious why integration of A
and B members should produce smaller de-
grees of feature overlap between A and B
than would lack of integration. Thus re-
trieval independence theory, too, seems
unable to give a ready interpretation of our
findings. : _

It would appear, therefore, that none of
these theories can readily explain our ex-
perimental results. Hence these results, to-
gether with the other similar findings we
mentioned earlier, pose a new theoretical
challenge. The challenge consists in ac-
counting for large, systematic deviations
from the recognition failure function and
explaining why such deviations depend
upon levels of processing. Of course it is
not impossible that one or more of the
theories directed at explanation of the rec-
ognition failure function might be modified
or elaborated so as to bring them into better
agreement with the exceptions with which
we are concerned. It might be somewhat
premature to attempt to achieve such a rec-
onciliation of data with theory just yet,
however. And there are a few problems
entailed in meeting this theoretical chal-
lenge.

With high levels of overall recognition it
becomes difficult, if not impossible, to de-
tecr deviations from the recognition failure
function. The recognition failure data
points observed in the present experiments
were reasonably well below ceiling levels
but, as we noted in discussing the concept
of exceptions, this has not always been the
case in previous experiments. Thus it is
possible that in at least some conditions of
previous experiments where high recogni-
tion scores were obtained, deviations from
the recognition failure function might have
gone undetected. This possibility may ren-
der less surprising a necessary and perhaps
unreasonable corollary to our argument:
That in all conditions of all previous ex-
periments where the incidence of recogni-
tion failure conformed to the function, an
adequate degree of integration was
achieved. Lack of experimental sensitivity
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may also be reflected by the absence of a
much more extreme pattern of recognition
failure in Experiment 2, compared with that
observed in Experiment 1. If the procedural
changes incorporated into the design of Ex-
periment 2 increased the likelihood of A—B
pair integration under special encoding
conditions and decreased its likelihood
under standard encoding conditions, then,
relative to Experiment 1, it would be ex-
pected that recognition failure data points
should have fallen closer to, and more dis-
tant from the recognition failure function.
The experimental results provided little
support for this outcome. But these consid-

erations highlight a more fundamental

issue. At present we have no independent
means of establishing the extent of A—B
‘pair integration that may be regarded as
sufficient for recognition failure data points
to conform to the Tulving and Wiseman
function. How might this issue be tackled?
One possible approach is indicated not only
by the discrepancies between recognition
failure rates sometimes observed with strict
and lenient scores, but also by a great deal
of experimental data that suggest that prob-
ability of recognition failure in comparisons
of free recall and recognition is quite low
and deviates drastically from the function.
It might not be entirely unprofitable to
begin to explore the idea that exceptions
to recognition failure occur under condi-
tions in which a nominally cued recall test
in some sense functionally corresponds with
a test of free recall.
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