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Hirst et al. (1986) reported that amnesic forced-choice recogaition was relatively preserved when
compared with amnesic recall. They equated normal recognition and amnesic recognition by
extending exposure time for the amnesics and then comparing amnesic recall and normal recall.
Amnesic recall was worse than normal recatl, despite equated recognition. We conducted two
experiments to extend that result, Experiment 1 established that the findings of Hirst et al. are
not paradigm specific and hold when amnesic recognition and normal recognition are equated
by increasing the retention interval for normals. In Experiment 2 we further established the
generality of the result by examining yes-no recognition, Findings further specify the selective
nature of the direct memory deficit in amnesics.

Although it is generally accepted that amnesia leaves intact
what has been called semantic memory (Cermak, Talbot,
Chandler, & Wolburst, 1985; Tulving, 1983), procedural
memory (Cohen, 1984; Squire, 1982), implicit memory (Graf
& Schacter, 1985), memory without awareness (Jacoby &
Whitherspoon, 1982), and indirect memory (Hirst et al.,
1986), the nature of the disruption of another component of
memory—be it called episodic memory, declarative memory,
explicit memory, or direct memory--is poorly understood.
This latter component of memeory very likely draws on several
(or at least more than one) processes (Johnson, 1983). On the
basis of evidence that amnesic recognition is relatively pre-
served when compared with amnesic recall, Hirst et al. argued
that various of these direct memory processes may be differ-
entially disrupted in amnesics (see also Johnson & Kim,
1985). Hirst et al. equated forced-choice recognition of am-
nesics and that of normal controls by extending the study
time of amnesics and then comparing amnesic recall with
control recall. Even when recognition was equated (also see
Huppert & Piercy, 1977, for a similar success at raising
amnesic recognition), normal free recall was on the average
200% to 1,200% better than amnesic recall, depending on the
nature of the list (categorized or unrelated) and patient type
{Korsakoffs or nonalcoholic amnesics). Hirst et al. concluded
that some aspects of processing underlying recognition may
remain unaffected by amnesia.

Squire and Shimamura {1986) subsequently reported data
that they claimed failed to support the findings of Hirst et al.
(1986). Squire and Shimamura's argument, however, seems
10 be based on the fact that the amnesics in their study showed
an absolute deficit in recognition relative to normals. They
failed to take into account the basic logic of the Hirst et al.
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study, namely, that the deficit of amnesics compared with
that of controls is greater on recall than on recognition. in
fact, an examination of the relevant data in Squire and
Shimamura’s study (1986, p. 870, Figure 2} reveals that when
recognition of amnesics and controls is at comparable levels
(after five exposures to ‘the to-be-remembered list for the
amnesics and one exposure for controls), amnesics' recall still
remains below that of controls. Thus the alcoholic controls
recatled approximately 40% of the items on the first tnial,
whereas the Korsakoffs recalled only approximately 28% on
the fifth tral.

Inasmuch as the claims for relatively preserved recognition
rest solely on the one study directed specifically at this issue
reported by Hirst et al. (1986), the present experiments were
undertaken to expand the relevant data base. In the Hirst et
al. study, extending the study time evidently provided the
amnesics an opportunity for processing that was more bene-
ficial for recognition than for recall, We were interested in
exploring what would happen if normals were given the same
opportunity for increased study time. For instance, recogni-
tion of amnesics and that of normal controls might be equated
by giving both groups equal amounts of study time but
extending the retention interval for normal controls, If, under
these conditions, amnesic recall and normal recall was also
equated, then the results of Hirst et al. may be specific to the
way they equated recognition. On the other hand, if amnesic
recall still remained depressed relative to normal recall, then
the results of Hirst et al. may be independent of the paradigm
used to equate recognition. With these considerations in
mind, we provided both amnesics and normal controls 8 s of
study time but tested them ai different retention intervals,
Using a similar technique, Mayes and Meudell (1981a, 1981b)
reported that normal controls’ recognition decreased to levels
comparable to amnesics’ after about a |-day delay.

Experiment 1

Method
Subjecis. The experimental group consisted of six amnesic pa-
tients without a history of alcoholism. Their only cognitive cormplaint
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was poor memory. The experiment was completed at Jeast 1 year
after each patient’s acute injury. In the 6 years that we followed the
patients, their memory deficit remained stable. Two men and one
woman suffered diffuse injury after global cerebral hypoxic ischemia
{lack of adequate oxygen supply and obstruction to circulation). One
man and two women had rupture and repair of anterior communi-
cating artery aneurysm (arierial dilation owing to pressure of blood
on weakened tissues, forming a sac of clotied blood). One man bhad
undergone surgery for the removal of a left posterior tumor.'

The average age of the patients was 53.0 years. Although there
were differences in eticlogy, neuropsychological examinations were
remarkably similar. Patients showed no perceptual or linguistic im-
pairment in neuropsychological examinations, had above-normal
intelligence, did not confabulate, and were aware of their memory
problems. They had an average of 17.7 years of education. Their
Wechsler Adult Intelligence Study average full-scale score was 117.9
{range = 103-131); Ravens Progressive Matrices, 81% (range = 50-
95); Boston Diagnostic Aphasia Fxamination, normal; and Token
Test (for aphasia), no errors. The patients showed no signs of frontat
lobe damage on a se1 of standard neuropsychological tests. They
achieved six categories on the Wisconsin Card Sorting Test with an
average of 13.] ermors (range = 6-42). (Milner, 1963, reponed that
the patients with fronial lobe damage that she studied achieved 1.3
categories with an average of 78 errors.) Our patients could also
arcuratelv interpret proverbs and performed in the upper quartiie on
the controtled word association test {Benton, 1968). Frontal lobe
damage typically impairs performance on these tasks.

Memory deficits were assessed by using tests probing free recall of
pictures and words. The patients could recall an average of 1.6
unretated words out of 10 after 30 s of distraction (which is signifi-
cantly different from the controls” 5.8 words on the Mann-Whitney
Utest, U=0, p<.002) and i.1 out of 20 objects depicted in compiex
pictures (controls = 7.6 words, U = 0, p < .002). Five patients did
not remember a single difficult word pair on the paired-associale
learning task of the Wechsler Memory Scale; two remembered one
word pair.

The control group consisted of five women and one man who were
matched for age (an average of 56 years) and years of education (an
average of 17 years) with the amnesics. The control subjects were
paid for their efforts; the amnesic subjects worked on a volunieer
basis.

Material. Each of the two lists contained 30 words. The words
were unretated, and no word appeared in both lists. They were one
or two syllables long and of a frequency greater than 20 occurrences
per million {Kucera & Francis, 1967). Words were presented by using
an Apple Ilc computer, with the words centered on a cathode-ray
tube (CRT) screen. The order of the words in each list was randomly
determined.

A two-item forced-choice recognition test was constructed for each
list. ‘The distractions were selected from the Kucera and Francis
(1967} study to match the overall target set in syllable length and
word frequency. Targets and distractors were presented on a CRT
screen with left and right positions of each equated across items.

Design and procedure. A word list was presented to the subjects,
one word every 8 5. Subjects were told to study the words so that they
could remember them when tested. For the amnesics, the study phase
was foliowed by a ¥>-min distraction period, in which they were asked
10 solve simple arithemtic problems at a rate of one problem every 3
s, and then by the testing phase. For the controls, at the end of the
study phase, the experimenter asked them 1o come back the following
day for testing. In the testing phase, subjects were asked to recall as
many of the words as they could from the studied lists and were given
3 min to do so. They were then given the forced-choice recognition
test and asked to indicate which of the two words had appeared on
the studied list and to assign a confidence rating to their judgment,
with | indicating least confident and 3 indicating most confident.

The amnesics received the two lists in two sessions separated by at
least | week. The controls were tested in four sessions over a 2-week
period. The study and test sessions for a list were always separated by
| day. The order of presentation of the lists was counterbalanced
across subjects.

Results and Discussions

The recall and recognition scores did not differ across lists.
Consequently, data from the two lists were averaged and
presented in Table 1. An analysis of variance was performed
on these data. The main effect for type of test was significant,
A1, 10) = 481.55, p < .001, but the main effect for subject
group was not, F{1, 10) = 3.33, p > .05. More important,
there was an interaction between type of test and subject
group, F(1, 10) = 5.12, p < .05. At an 8-s acquisition rate,
delaying testing of controls successfully equated recognition
performance of amnesics and that of controls at a level above
chance and clearly below ceiling, F{1, 10) = (.06, p > .05. At
the same time, controls’ recall was significantly greater than
that of armnesics, F(1, 10) = 5.46, p < .05.

The average confidence rating for the correctly recognized
items was 1.66 for the amnesics and 1.67 for the controls; the
average rating for errors was 2.39 for the amnesics and 2.51
for the controls. Neither main effects nor the interaction was
significant, F(1, 10) < 3.60 for all analyses, p > .05, suggesting
that recognition of amnesics and that of controls were equated
even when confidence ratings were considered. Figure 1 in-
cludes the proportion correct at each level of confidence. As
can be seen, amnesics appeared to assign confidence ratings
in a meaningful manner: The higher the confidence rating.
the higher the level of accurate recognition. An average of
1.17 new iterns intruded into the amnesics’ recall, whereas an
average of 1.67 new items appeared in controls’ recall. This
difference was not significant, 1(10) = .37, p> .05.

We examined the effect of recall on recognition by calcu-
lating {a) the conditional probability of recognizing a recalled
itern and (b} the conditional probability of recognizing an
itern that was not recalled. Amnesics recognized 92% of the
items that they recalled and 86% of the items that they did
not recall. Controls recognized 100% of the items that they
recalied and 84% of the items that they did not recall. The
probability of recognizing a recalled item did not differ for
amnesics and controls, #(10) = 1.0, p > .05, nor did the
probability of recognizing an item that was not recalled, «(10)
= 27 p > .05. The meaning of the comparison for recalled
items is ambiguous because of potential ceiling effects.

Even when recognition of amnesics and that of controls
were equated by using a methodology different from Hirst et
al. (1986), free recall of amnesics was much worse than that
of normal controls. That is, the same pattern of recall and
recoghition is observed when study time s held constant
across groups and retention interval is aliowed to vary and
when retention interval is held constant and study time is
allowed to vary., Consequently, the observed relatively pre-

' For neurological details of patients, see Voipe & Hirst's. 1983a,
1983h, articles or write to Bruce T. Volpe, Comnell Medical College,
Burke Rehabilitation Center, White Plains, New York 10605,
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Table 1
Recall and Forced-Choice Recognition of Amnesics
and Controls

Subject Recall Recognition

group PC SDh PC Ay
Amnesics .06 02 .85 07
Controls 22 .16 86 08

Note. Retention interval was 30 s for amnesics and 1 day for controls.
PC = proportion correct.

served recognition of amnesics is not paradigm specific and
appears to reflect a qualitative difference in amnesic and
normal direct memory.

Experiment 2

A possible objection to the findings of Hirst et al. (1986)
and those in Experiment 1 of this article is that recall may be
a more sensitive 1est than recognition, Consequently, a differ-
ence between amnesics’ and controls’ recall may emerge when
a difference in their recognition does not {e.g., see Chapman
& Chapman, 1978). We explored this possibility in Experi-
ment 2 by using the methodology adopted in the original
Hirst et al. study. Here, however, amnesics were given enough
study time to raise their recognition level above that of
controls. In this instance, the recognition test is sensitive
enough to detect a difference between subject groups. The
question s, Does amnesic recall remain depressed even with
superior recognition?

Although our primary aim in this experiment was to test
the sensitivity issue, we also examined whether the Hirst et
al. (1986) results can be extended to yes-no recognition. Yes-
no recognition presents demands on subjects that are quite
different from those of forced-choice recognition. In a forced-
choice recognition experiment, sebjects must choose among
alternatives. Their cntenia for distinguishing memortes from
noise should have little effect on performance. In yes-no
recognition, subjects must decide whether an item was in the
studied list. Their decisions depend on their criterion to say
ves. A loose criteion may lead to false alarms, whereas a strict
criterion may lead to misses. The reasonable assignment of
confidence ratings in Experiment 1 suggests that amnesics
can make accurate criterial judgments and, consequently,

100 4
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Psrcent Correct
2
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1 2 3
Confidence Rating
Figure 1. Recognition as a function of confidence for amnesics and

controls.,

might perform as well with yes-no recognition as they do
with forced-choice recognition. On the other hand, amnesics
may not be able to make the necessary criterien judgments
if, as several investigators (Hirst, 1982; Rozin, 1976} have
suggested, amnesics do not experience the sense of familiarity
that normals do.

Method

Subjects.  Both the amnesic subjects and the controls were the
same as those tested in Experiment 1. As before, the controls were
paid for their efforis; the amnesics vounteered. For the amnesics and
controls, Experiments | and 2 were conducted in different sessions
at least a week apart.

Material. Each of the two lists contained 20 words. As in Exper-
iment !, the words were unrelated, one or two syilables fong, and of
a frequency greater than 20 occurrences per million {Kucera &
Francis, 1967). As in Experimem |, the words were presented on a
CRT under the control of an Apple Iic. There were two orderings of
the words ir the lists, each randomly determined. No words used in
Experiment | were used in this experiment.

A yes—no recognition test was constructed for each tist. There were
20 “old"” items and 20 “new™ items. The new items were selected
from the Kucera and Francis (1967) study to match the old items in
syllable length and word frequency. The order of the words was
random.

Design and procedure. A word list was presented to the subjects,
one word at a time. Subjects were told to study the words so that they
could remember them when tested. This task was followed by 2 min
of distraction, in which subjects solved simple arithmetic problems,
They then tried for 3 min to recall the words from the studied list.
Finaliy, they were given the yes—-no recogrition test. On the recogni-
tion test, they were asked to indicate whether a word had appeared
on the studied list and to assign a confidence rating, with [ indicating
least confident and 3 indicating most confident. Amnesics studied
the list once, with a 5-s-per-word exposure, and then immediately
studied it again, in the same order and for the same exposure time.
Normal controls were given a study time of ¥1 s per word with only
one exposure. Timing for the reiention interval began with the
completion of the study phase.

The order of the words in the lists and the ordering of the presen-
tation of the two lists were counterbalanced. The testing of the lists
occugred in two separate sessions with an average of a week between
sessions.

Results and Discussions

The recognition or recall scores did not differ across lists.
Consequently, data from the two lists were averaged and
presented in Table 2. The main effect for test tvpe was
significant, F{(1, 8) = 1,325.17, p < .001, but the main effect
for subject group was not, F(1, 8) = .16, p > .05, More
importantly, the interaction between subject group and test
type was significant, F{1, 8) = 18.90, p < .01. Two exposures
of 5 s each raised amnesics’ recognition scores to a level
significantly higher than that of the controls. F{t, 8) = 10.33,
p < .02. Despite this advantage, amnesic recall was still
significantly worse than control recall, /{1, 8) = 6.92, p < .05.

The probability of recognizing a recalled item was 1.00 for
the controls and 1,00 for the amnesics, and the probability of
recognizing an item that was not recalted was .72 for controls
and .82 for amnesics, Neither difference was significant, (10)
< 1.8, p> .05,
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Table 2
Recall and Yes-No Recognition of Targets
Versus Distractors

Subject Recall Recognition
group PC SD PC SD
Amnesics .07 .07 BS 05
‘Controls .16 04 77 02

Note. PC = proportion of targets and distractors correct.

As for free recall, amnesics produced an average of 1.14
prior-list intrusions, whereas controls produced an average of
2.34 prior-list intrusions. An average of |.40 new items in-
truded into the amnesics” recall, whereas an average of 1.30
new items appeared in controls’ recall. Neither difference was
significant, 1(10) < 1.8, p > .05.

Results suggest that the findings of Hirst et al. (1986) can
be extended from forced-choice recognition to yes-no recog-
pition. Moreover, the presence of a cross-over interaction
indicates that the relatively preserved recognition observed in
this experiment cannot be attributed to differences in sensitiv-
ities of recall and recognition tests. Even when amnesic rec-
oenition was significantly better than normal recognition,
amnesic recall remained significantly worse than normal re-
call.

General Discussion

Results reinforce the findings of Hirst et al. {(1986). Amnesic
recognition is relatively preserved when compared with am-
nesic free recall. This finding suggests that some processes
underlying direct memory tasks are relatively spared in am-
nesics. It is possible that the relative sparing of amnesic
recognition may be a product of their intact indirect memory.
in that some investigators have claimed that recognition in-
volves processes similar to those tapped by priming tasks
(Mandler, 1980). We are currently investigating this hypoth-
esis in another context. Another possible explanation for the
current results is that direct memory is not uniformly dis-
rupted by amnesia. Some aspects of direct memory are pre-
served, but others are disrupted. Amnesics can decide whether
an item occurred in the studied list, if probed with a recog-
nition test, much better than one would expect given their
extremely bad recall. This pattern suggests a retrieval problem,
but the problem cannot rest with retrieval alone. Retrieval
deficit theories, such as those of Warrington and Weiskrantz
{1970), cannot account for the ability of some amnesics to
recall events that occurred before the onset of their amnesia
{Marsten-Wilson & Teuber, 1973).

“Thus the pattern of results observed here and in the Hirst
et al. study (1986} may arise because of differences in the way
normals and amnesics represent events in memory. The rep-
resentation must be such that a past event can be recognized,
with the appropriate level of confidence, better than one
would expect given the difficulty with which the items are
recalled. Whatever the nature of mnemonic representations
formed by amnesics, they must be more useful for recognition
than for recall.

1t appears that a full account of the present findings should
include a discussion of the manner in which events are
encoded by amnesics and the form of the resulting mnemonic
representation. The present findings, and related findings
{Hirst et al, 1986; Johnson & Kim, 1985), suggest that
amnesics may bhave difficulty supplying the glue that helds
individual events together and creates a larger picture. This
glue could include contextual information (Hirst, 1982; Hirst
& Volpe, 1982, 1984a, 1984b; Maves, Meudell, & Pickering.
19835) and the kind of reflective activity (inciuding elaborated
sernantic processing} that allows people to relate one event 10
another (Johnson, 1983). Although amnesics may be able to
link events sufficiently to support some indirect memory task
(Graf & Schacter, 1985, 1987), their failure to supply sufficient
glue can have severe detrimental effects on direct memory
tasks, with a more pronounced effect on recall than on
recognition. The elaboration or the formation of associations
between intralist items, for instance, benefits recall more than
it does recognition {see Johnson, 1983, for a review), and
recall is more damaged than is recognition when the environ-
mental context of study and testing differs (Smith, 1979,
Smith, Glenberg, & Bjork, 1978). Without sufficient glue,
memory would consist of a collection of individual records of
past events unconnected to one another. Ap amnesic may be
able to obtain access io these memories if provided an appro-
priate probe, but he or she would not be able to retrieve
memories in a systernatic fashion. Future studies of amnesia
may allow one 1o understand the nature of this glue and how
it interacts with recall and recognition.
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