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The effect of semantic categorisation on recall
memory in amnesia
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Amnesic patients were compared to a healthy control group
on recall of word lists containing semantically-related or un-
related words. As expected on the basis of previous litera-
ture, the amnesic group performed below the control group
on all measures of recall. When total recall scores for each
list were used as the index of performance, their scores were
not significantly affected by the type of list, unlike those of
the control group. Comparison of serial position effects for
different parts of the lists revealed that the control group de-
rived greater benefit from semantic relatedness in recall of
items from the middle positions. This effect was not shown
by the amnesic group, who showed similar U-shaped serial
position curves for recall of all three lists, and appeared to
use a more passive recall strategy than the control group. The
findings are discussed in relation to our current understanding
of amnesic deficits.
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1. Introduction

It has long been established that amnesic patients are
impaired in the explicit recall of material from long-
term memory stores, whether the pathology arises from
thalamic lesions or Korsakoff’s syndrome (e.g. [1]) or
from medial temporal lobe damage (e.g. [23]). In the
present study, the ability of amnesic patients to make
use of semantic information in the encoding and re-
trieval of word lists was re-visited, to examine strate-
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gic aspects of their memory performance using detailed
analyses of their recall.

Studies with a range of patient groups have shown
that semantically-related words are generally remem-
bered better than unrelated words, at least if the related
words are presented in order of category membership
or made salient by other means. The overall level of re-
call may nevertheless be significantly poorer than that
shown by normal participants. This effect of seman-
tic relatedness has been demonstrated using the same
word lists as in the present study with patient groups
including those with unilateral left temporal lobe le-
sions [9], frontal lobe lesions [12], Parkinson’s dis-
ease [12], cerebellar lesions [11], and depression [8].
By contrast, work investigating elaborative encoding
and retrieval in participants with amnesia arising from
diencephalic or medial temporal lobe pathology has
produced mixed evidence in relation to capacity to ben-
efit from semantically-related materials.

Impaired capacity to benefit from semantically-
related materials might result from difficulties in re-
lation to the encoding/retrieval of the relevant infor-
mation, or in relation to storage and consolidation.
Studies examining encoding/retrieval have compared
memory for semantically-related and unrelated mate-
rials, or have examined the effects of differing encod-
ing/retrieval instructions on performance. Recall mem-
ory is thought to be a more sensitive measure than
recognition, which may rely in part on relatively auto-
matic retrieval processes, and may not necessitate the
use of elaborative encoding/retrieval strategies. Any
impairments in elaborative encoding/retrieval in amne-
sia may be an intrinsic feature of the disorder,or may re-
flect the contribution of frontal lobe dysfunction, which
is present in some amnesic patients. Recent functional
imaging and lesions studies have focused in particular
on the role of the prefrontal cortex in the generation and
use of organisational strategies that facilitate encoding
and retrieval. Functional imaging work has suggested
left prefrontal involvement in encoding and predomi-
nantly right prefrontal involvement in retrieval (e.g. [15,
26]). Lesion studies have also demonstrated impaired
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spontaneous strategy use in people with frontal lobe
lesions. The provision of semantic cues at encoding or
retrieval has been reported to have beneficial effects on
their performance (see e.g. [14,16,17,27]).

A series of studies was carried out by Cermak and
colleagues examining ability to benefit from semantic
encoding in amnesic patients, and they reported some
ability to benefit under certain circumstances. Their
spontaneous semantic encoding deficit hypothesis pos-
tulated that amnesic patients were less likely than con-
trol participants to use semantic encoding strategies
spontaneously (e.g. [5]), and that they tended to favour
phonemic rather than semantic analysis of words [4].
However, when forced to process material semantically,
it was argued that amnesic patients should show im-
proved or normal ability to benefit. In relation to this,
Cermak and Reale [3] (Experiment 3) found improved
recognition memory in Korsakoff patients when re-
quired to process materials semantically as compared to
physical or phonemic processing. The effect was found
to be fleeting, since it was eliminated by a delay in pre-
sentation of the recognition list to the amnesic group.
Moreover, it was produced only with short word lists
(12 words each), and similar levels of processing ma-
nipulations using a longer word list (60 words) did not
produce the effect. Cermak, Uhly and Reale [11] also
found beneficial effects with relatively short word lists
for amnesic participants of providing semantic cues at
both input and output, but this was restricted to words
where the cues used were strong semantic associates of
the target words. Improved recall and recognition per-
formance with words presented twice rather than once
has also been reported under restricted circumstances
in amnesic patients (e.g. [7]), but unlike normal control
participants, they did not benefit from semantic versus
phonemic encoding.

A series of studies by Mayes and colleagues used
matching procedures to equate levels of initial learn-
ing, and used additional control conditions such as
comparing spontaneous learning with forced encoding
procedures. They failed to find support for a seman-
tic encoding deficit in amnesia, arguing that any en-
coding impairment affected both semantic and non-
semantic information equally. For instance, Meudell
and Mayes [22] compared list learning in a condition
that permitted the use of spontaneous encoding strate-
gies, and in a passive repetition condition that required
repetition aloud of each word until the next word was
presented. Like the control group, amnesic participants
showed poorer recall in the repetition condition than
in the free learning condition, suggesting that they do

use spontaneous learning strategies beyond passive re-
hearsal. Moreover, their pattern of errors did not differ
from the control group on a recognition experiment us-
ing semantic, acoustic or graphemic distractor words.
Further evidence contradicting the spontaneous encod-
ing deficit theory was provided by Mayes, Meudell and
Neary [21], who failed to find facilitation of perfor-
mance for amnesic participants when they were forced
to encode materials semantically, and similarly did not
find facilitation with semantic processing cues during
learning or retrieval. A later study [21] demonstrated
normal encoding performance in amnesic participants
for both semantic items and other kinds of information
when each item was exposed for six seconds. Evi-
dence of this type thus failed to support the spontaneous
semantic encoding deficit hypothesis, suggesting that
processing of semantically-related materials is similar
to that of non-semantic materials in amnesia.

Recent theories of amnesia have focused on issues
relating to storage rather than encoding of the materi-
als. Thus, Mayes and colleagues have recently con-
tended that the primary deficit in amnesia is charac-
terised by impaired consolidation of long-term mem-
ory for complex associations between items, rather than
difficulties in encoding/retrieval. Semantically-related
materials are thought to be encoded using complex se-
mantic associations to link two or more items and their
study context, leading to superior recall over time rela-
tive to recall of unrelated materials in healthy individ-
uals. Amnesic participants should therefore show nor-
mal benefit from semantically-related versus unrelated
materials, but fail to retain such benefit over time com-
pared to controls when assessed by free recall. Their
position appears consistent with work by Warrington
and Weiskrantz [29], who postulated that amnesic pa-
tients were impaired in the use of cognitive mediation,
but intact when cognitive mediation was not needed for
learning and memory. For instance, they found am-
nesic patients to be impaired in paired-associate learn-
ing; unlike control participants they failed to show a
learning advantage for semantically-related materials.
Recent work providing support for the consolidation
hypothesis was carried out by Isaac and Mayes [18],
who compared recall of semantically-related and un-
related words. They exposed the semantically-related
words for shorter times than the unrelated words for
both groups, and gave the amnesic group longer expo-
sure for both types of words. They found no significant
effects on recall of group or group by type of words
after a brief (twenty-second) delay, whereas there were
significant effects after a three-minute delay. This was
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interpreted as evidence of normal initial encoding of
both types of words. Forgetting of unrelated words
was similar in amnesic and normal groups, whereas
forgetting of semantically-related words was faster in
the amnesic group. The authors therefore argued that
the effects were most likely to operate during initial
consolidation of the material rather than encoding or
retrieval of the complex associations.

In the present study, recall of semantically-related
and unrelated material was studied further in amne-
sia, comparing semantically-related word lists with dif-
fering degrees of organisation. One was presented in
random order (similar to the California Verbal Learn-
ing Test [13], allowing scope for spontaneous seman-
tic encoding strategies, whereas the other was pre-
sented in order of category, removing the need to or-
ganise the words. The third list consisted of unrelated
words. The randomly ordered semantically-related list
required greater effortful encoding than the category-
ordered list in order to create complex semantic asso-
ciative links between the related items. The amnesic
group was compared with a matched healthy control
group on both immediate list recall, which should in-
volve both STM and LTM processes, and thirty-minute
delayed list recall, which should rely solely on LTM
processes.

2. Method

2.1. Participants

Thirteen amnesic patients (8 m, 5 f) participated in
the study. These consisted of 7 patients diagnosed
as suffering from alcoholic Korsakoff’s syndrome, 3
post-encephalitic patients with bilateral medial tempo-
ral lobe damage, 2 patients with bilateral medial tempo-
ral lobe damage from closed head injury, and 1 patient
with bilateral thalamic infarcts. In all cases, the lesions
were confirmed by radiological MRI or CT evidence.
Fifteen control participants also took part in the study
(8 m, 7 f). In order to be included in the study, partic-
ipants were required to have IQ scores of 85 or above,
and no history of dementia or other neurological or
psychiatric disorder (with the exception of the primary
diagnosis for the amnesic group). The two groups of
participants did not differ significantly in age (amnesic
mean 50.3, SD = 14.4; control mean 50.3, SD = 9.0)
or IQ (amnesic mean 98.8, SD = 7.9; control mean
102.0, SD = 6.6), measured on a short German version
of the Wechsler Adult Intelligence Scale [10].

2.2. Clinical measures

All participants were assessed on two standardised
clinical measures of recall memory, in addition to the
experimental measures. These consisted of Story Re-
call, from the Wechsler Memory Scale (German ver-
sion) [2] and one nonverbal task, memory for a geomet-
ric drawing, the Rey-Osterreith figure [25]. The am-
nesic group performed significantly more poorly than
the control group on each of these measures at the
p < 0.0001 level: Story Recall immediate (amnesic
group mean 5.35, SD = 3.30; control group 11.73, SD
= 2.35); Story Recall delayed (amnesic group mean
2.00, SD = 2.53; control group 9.31, SD = 2.40); and
Rey-Osterreith Figure delayed recall (amnesic group
25.31%, SD = 27.18; control group 68.67%, SD =
13.26). All the amnesic participants had some degree
of immediate Story recall, but seven of the thirteen had
no delayed recall of this. All were able to copy the
Rey-Osterreith Figure, but six of the thirteen had no
delayed recall of this. Eleven of the thirteen amnesic
participants were also assessed on the Wisconsin Card
Sorting test [24]. Their scores were below average on
this task in relation to number of correct sorting cate-
gories (mean 3.45, SD 1.81) and number of persevera-
tive errors (mean 8.82, SD 11.16).

2.3. Experimental materials

Three word lists were used, each containing 16 com-
mon concrete nouns, matched for word length and fre-
quency, as described by Channon et al. [9], adapted
for the German language. The clustered categories list
(CC) contained words belonging to 4 superordinate cat-
egories (e.g. animals, vegetables etc.), presented se-
quentially so that all the words belonging to a single
category followed each other. The randomised cate-
gories list (RC) similarly contained words belonging
to 4 categories, but they were presented in randomised
order. The uncategorised list (UC) contained words
that were not closely related to each other, presented in
randomised order.

The word lists and instructions were read to the par-
ticipants. The procedure was the same for each of the
3 word lists, and order of presentation of the 3 lists was
counterbalanced so that every possible order was given
to each group, with all participants receiving all 3 lists.
Before each list, participants were instructed to listen
carefully to the words presented, because they would
be asked to remember them later. Sixteen words were
then presented serially at 2 sec intervals, total list du-
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Fig. 1. Mean total scores (and SDs) for immediate recall in amnesic
(AMN) and control participants (NC) (UC = uncategorised list, RC
= random categories, CC = consecutive categories).

ration 31 secs. Immediately after each list, they were
given 2 min to say as many words as they could re-
member, and these were recorded. After a filled delay
of 2 min, the procedure was repeated for each of the
remaining 2 word lists. Participants then engaged in
other unrelated nonverbal tasks. Delayed recall was
assessed after 30 min by asking them to recall as many
words as they could from the 3 lists, in any order.

3. Results

The data were analysed using total scores for free
recall of each list, and also in terms of serial position
effects, primary and secondary memory, and recall or-
ganised by study order and by category. A significance
level of 0.05 was used throughout.

3.1. Immediate recall of word lists

Mean total scores for recall for the two groups
are shown in Fig. 1. ANOVA with one between-
participants factor (group) and one within-participants
factor (type of list) was used to examine immediate free
recall of the three word lists. This showed a signifi-
cant group × list interaction (F = 4.14, df = 2, 52,
p = 0.021); there were also significant effects of group
and list (p < 0.0001). Comparison for each list sepa-
rately showed the groups to differ significantly on each
of the three lists (p � 0.001). Comparison of the three
lists for each group separately showed no significant ef-
fect of list for the amnesic group (F = 1.35, df = 2, 24,
p = 0.277), and a significant effect of list for the control
group (F = 14.28, df = 2, 28, p < 0.0001). T-tests
showed that the control participants recalled both the
CC and the RC list significantly better than the UC list

(p < 0.0001); they did not differ significantly on the
two categorised lists, CC and RC (p = 0.411). Since
two of the amnesic group each scored 0 at immediate
recall for one of the three lists (UC for one, RC for
the other), this analysis was also run removing these
two participants; this did not alter the pattern of the
findings.

3.2. Use of categories

Since the amnesic group had been shown to recall
significantly fewer words than the control group, the
words were examined to see whether this deficit was
paralleled by a smaller number of reproduced cate-
gories on the CC and RC lists. Category reproduction
was defined as the number of categories from which at
least one word was recalled. Mean scores are shown in
Table I. ANOVA for immediate category reproduction
from the two categorised lists revealed a significant ef-
fect of group (F = 52.26, df = 1, 26, p < 0.0001);
neither the group × list interaction nor the effect of
list was significant (p > 0.1). The amnesic group was
poorer than the control group in category reproduction
on both measures.

3.3. Serial position effects

The amnesic participants failed to show differen-
tial sensitivity to the nature of the list when total re-
call scores were used to compare performance. How-
ever, a more fine-grained analysis was carried out to
examine serial position effects, and to see whether re-
trieval of early, middle and late items was differentially
affected by type of list. Each list was divided into
four groups of four words in order of presentation (see
Fig. 2). ANOVA comparing the two groups with two
within-subjects factors (list; serial position) showed a
marginally significant group × list × serial position
interaction (F = 2.12, df = 6, 156, p = 0.054); the
effects of group, list and serial position were all signif-
icant (p < 0.0001).

Separate comparison for each group showed a sig-
nificant effect of serial position for the amnesic group
(F = 13.77, df = 3, 36, p < 0.0001), and no sig-
nificant effect of list or list × serial position interac-
tion (p > 0.1). T-tests for the three word lists com-
bined showed that the amnesic participants showed a
primacy effect such that the first four words were re-
called significantly better than the middle two sets of
words (p = 0.004 and p < 0.0001). They also showed
a recency effect such that the last four words were re-
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Table 1
Mean scores (and SDs) for category reproduction, errors, and pri-
mary and secondary memory

Group Amnesic Control
Mean S.D. Mean S.D.

Categories
RC immediate 2.08 0.95 3.73 0.46
CC immediate 2.08 0.76 3.60 0.63
RC delayed 0.46 0.66 2.67 0.98
CC delayed 0.38 0.65 2.73 0.80

Errors
Intrusions 1.46 1.20 0.13 0.35
Extra-list errors immediate 1.38 2.60 0.60 0.63
Extra-list errors delayed 2.00 2.71 1.00 1.36

Primary memory
UC 1.64 1.03 2.69 0.95
RC 1.82 1.08 3.00 0.82
CC 1.18 0.75 1.69 1.11

Secondary memory
UC 1.64 1.69 3.54 2.30
RC 1.91 1.51 5.15 2.73
CC 2.45 1.75 6.92 2.93

Recall pairs grouped and not grouped by study presentation
UC grouped 1.09 1.38 1.83 1.27
not grouped 1.27 1.27 3.42 1.93
RC grouped 0.55 0.82 1.75 1.14
not grouped 2.27 1.62 5.67 2.61
CC grouped 1.27 1.01 2.58 1.24
not grouped 1.36 1.21 5.33 2.87

Recall pairs grouped by category
RC 1.27 1.56 2.00 2.00
CC 1.45 1.13 3.83 1.85

called better than the middle two sets of words (each
p < 0.0001).

For the control group, there was a significant list
x serial position interaction (F = 6.52, df = 6, 84,
p < 0.0001). Comparison across lists for each serial
position showed that the effect of list did not reach sig-
nificance (p = 0.079) for primacy, but was significant
for the two middle positions (p < 0.0001; p = 0.007),
and was also significant for recency (p = 0.011). In-
spection of mean scores showed that the effect of serial
position was greatest for the uncategorised list, where
there were marked differences between the two middle
positions and the primacy/recency portions of the list;
serial position had less impact on the two categorised
lists, especially the CC list.

3.4. Primary and secondary memory

Immediate recall was also classified into primary and
secondary memory using Tulving and Colotla’s proce-
dure [28] (see Table 1). This was based on the intra-
trial retention interval (ITRI), which refers to the num-
ber of study list items presented and the number of

words recalled between an item’s presentation and re-
call. They classified items with a total ITRI of 7 or
less as primary memory, and those with an ITRI of 8
or more as secondary memory. For instance, a word
presented 12th/16 in the list in the present study would
be classified as primary memory if it was one of the first
three words recalled, and as secondary memory if it
was recalled later than that. Tulving and Colotla noted
that the measure of primary memory derived by this
method was very similar to the measure obtained by us-
ing the last four items presented, regardless of order of
recall. As a result of an administrative error, two partic-
ipants from each group could not be included because
the order of their free recall was not recorded in full.
Comparison of the remaining participants for primary
memory using ANOVA showed a significant effect of
group (F = 16.07, df = 1, 22, p = 0.001) and of list
(F = 6.57, df = 2, 44, p = 0.003); the group × list
interaction was not significant (p = 0.448). When ex-
amined separately for each group, primary memory did
not differ significantly between the lists for the amnesic
group (p > 0.1). For the control group, t-tests showed
primary memory scores to be significantly greater on
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Fig. 2. Mean scores (and SDs) for serial position effects for amnesic (AMN) and control participants (NC) (UC = uncategorised list, RC =
random categories, CC = consecutive categories).

the UC list compared to the RC list (p = 0.005) and to
the CC list (p = 0.012); the two categorised lists did
not differ significantly (p = 0.416). This analysis was
also run removing the two amnesic participants who
scored 0 for immediate recall for one of the three lists;
this did not alter the pattern of the findings.

Comparison of secondary memory for the two groups
showed a significant group × list effect (F = 5.29,
df = 2, 44, p = 0.009); there were also significant
effects of group (p = 0.001) and list (p = 0.003).
Separate comparison for each group again showed no
significant effect of list for the amnesic group (p >

0.1). The control group showed significantly better
secondary memory for the CC list than for the RC list
(p = 0.01), which in turn was recalled better than the
UC list (p = 0.02).

3.5. Effects of study position and category structure
on order of recall

For each list, order of recall was used to determine
the number of pairs of words recalled which were pre-
sented together at study, and the number of pairs of
words recalled which were not presented together at
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study. A pair of items recalled in the order A-B were
classified as a pair presented together at study if or-
der of study presentation was either A-B or B-A (see
Table 1). Any words recalled which were not on the
study lists were ignored for the purposes of examining
order of recall. As a result of the administrative er-
ror described above, two participants from the amnesic
group and two from the control group could not be in-
cluded in the analysis. ANOVA for the pairs presented
together at study showed a significant effect of group
(F = 12.72, df = 1, 21, p = 0.002); the effect of
list did not reach significance (F = 2.91, df = 2, 42,
p = 0.066); nor was there a significant group × list
effect (F = 0.43, df = 2, 42, p = 0.653). The control
group recalled more pairs of words in order of study
than the amnesic group. The control group also remem-
bered significantly more pairs of words which were not
presented together at study (F = 20.88, df = 1, 21,
p < 0.0001); the group × list interaction did not reach
significance (F = 2.35, df = 2, 42, p = 0.107),
but there was a significant effect of list (F = 7.27,
df = 2, 42, p = 0.002). Separate analyses of the
groups showed no significant effect of list for the am-
nesic group (p = 0.143), and a significant effect for
the control group (p = 0.005), who recalled most non-
ordered pairs for the RC list, then the CC, and then the
UC list.

For the two categorised lists, order of recall was also
used to determine the number of pairs of words re-
called in order of category, and the number of pairs
of words recalled which were not in order of category
(see Table 1). Words that were not on the study lists
were again ignored for the purposes of this analysis.
For the CC list, which was presented in order of cat-
egory, then category order often coincided with order
of study presentation, whereas for the RC list, cate-
gorised items were never presented together at study.
ANOVA for the number of pairs presented in cate-
gory order showed a significant group× list interaction
(F = 4.74, df = 1, 21, p = 0.041), and significant
effects of group (p = 0.016) and list (p = 0.015). Un-
surprisingly, both groups recalled more category pairs
in order for the CC than for the RC list; this facilitation
was significant for the control group (p = 0.014) but
not for the amnesic group (p > 0.1).

3.6. Errors

The groups were compared on the number of errors
they made in list recall (see Table 1). Errors were
classified into two types: extra-list errors, i.e. words

which did not belong in any of the lists; and intrusion
errors, i.e. words recalled from the wrong list. T-tests
showed no significant differences between the groups
in the number of extra-list errors (t = 1.13, df = 26,
p = 0.267). The amnesic participants did make signif-
icantly more intrusion errors than control participants
(t = 4.10, df = 26, p < 0.0001).

3.7. Delayed recall of word lists

Control participants recalled 2.00 items (SD = 1.77)
from the UC list, 4.60 items (SD = 2.41) from the RC
list and 5.07 items (SD = 1.67) from the CC list. The
amnesic group recalled 0.38 items (SD = 0.77) from
the UC list, 0.69 items (SD = 1.03) from the RC list
and 0.54 items (SD = 1.13) from the CC list.

Only simple analyses of delayed recall effects were
carried out, since the total numbers of words recalled
by the amnesic group was very low, such that floor
effects limited the value of the comparison. When total
delayed recall scores for each list were compared, the
pattern of findings was similar to that for immediate
recall. There was a significant group x list interaction
(F = 9.06, df = 2, 52, p < 0.0001), and significant
effects of group and list (p < 0.0001). Comparison
for each list separately showed the amnesic group to
be significantly poorer on each of the three lists (�
0.005). Examination of each group separately showed
no significant effect of list for the amnesic group (F =
0.73, df = 2, 24, p = 0.490). For the control group,
there was a significant effect of list (F = 13.64, df =
2, 28, p < 0.0001), with best performance on the CC
list, followed by the RC and then the UC lists. Intrusion
errors were only considered on immediate recall, since
at delayed recall participants were asked to remember
any words that they could from any of the lists. The
groups did not differ significantly in the number of
extra-list errors made on delayed recall (t = 1.26, df =
26, p = 0.793).

3.8. Frontal lobe contribution to performance

In view of the limited sample size, it was not pos-
sible to examine the effects of each amnesic aetiology
separately. Since frontal lobe pathology might poten-
tially contribute to the findings for the Korsakoff’s sub-
group, these participants were examined separately in
comparison with the other amnesic aetiologies com-
bined. Evidence consistent with differences in exec-
utive functioning was provided by the WCST, where
data were available for six of the seven Korsakoff’s and
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five of the six non-Korsakoff’s. T-tests showed the Ko-
rsakoff subgroup to perform significantly worse than
the non-Korsakoff subgroup in terms of number of cor-
rect sorting categories (t = 7.24, df = 9, p = 0.0001)
and number of perseverative errors (t = 2.61, df = 9,
p = 0.028). However, Spearman rank correlations ex-
amining the relationship between immediate recall of
the three lists and WCST performance across the am-
nesic group were not significant for either WCST cat-
egories (CC: r = −0.02, p = 0.961; RC: r = −0.22,
p = 0.516; UC: r = 0.21, p = 0.54) or perseverative
errors (CC: r = −0.25, p = 0.466; RC: r = −0.02,
p = 0.962; UC: r = −0.31, p = 0.361).

When word list performance was examined for the
three lists, no significant differences emerged between
the subgroups in the patterns of immediate list recall,
category usage, or errors. Moreover, examination of
the Korsakoff’s subgroup alone in relation to list re-
call showed a similar pattern of performance to the to-
tal amnesic group, since they did not perform signifi-
cantly differently in recall of the categorised and un-
categorised lists. However, since the subgroups were
small, and the other aetiologies were mixed, this could
clearly provide only a tentative exploration of this issue.

4. Discussion

The results showed that, as expected, the amnesic
group performed significantly below the level of the
control group on all recall measures. These findings
replicated previous studies in the literature in demon-
strating impairment in primacy, recency and middle
parts of the list for amnesic participants. When serial
position effects for the three lists were compared, both
groups showed primacy and recency effects, but these
interacted with list type only for the control group; sim-
ilar differences were found for analysis of primary and
secondary memory. Detailed analysis of the order of
recall suggested that semantic relatedness did not influ-
ence recall strategy significantly for the amnesic group,
but did show the expected effects upon recall for the
control group.

When total immediate recall scores for each list were
used as the index of performance, there was no evi-
dence that the amnesic group was able to benefit from
semantic relatedness, even immediately after list pre-
sentation. Unlike those of the control group, their recall
scores did not vary significantly in relation to the type
of list, despite slight differences in mean scores. This
cannot readily be accounted for in terms of scaling dif-

ferences between the groups, since there was no signifi-
cant effect of list when the amnesic data were examined
independently of the control group. Standard devia-
tions for the amnesic group were larger relative to the
mean scores than they were for the control group, sug-
gesting greater variability in performance. The largest
difference in mean scores between the patient and con-
trol groups was found for the clustered categories list,
which offered the greatest opportunity to benefit from
both the semantic category structure and the prior or-
ganisation of the words. Total recall for the two cat-
egorised lists did not differ significantly for the con-
trol participants, showing that they were able to make
spontaneous use of the semantic category structure in
the randomised categories list despite the lack of prior
organisation of the words compared to the clustered
categories list. The control group means were close to
ceiling at immediate recall for usage of all four cate-
gories for both the categorised lists. When the groups
were compared in their use of the four categories in
each of the categorised lists, the amnesic participants
were found to recall words from significantly fewer
categories. After a thirty-minute time delay, recall per-
formance for the amnesic group was minimal for all
three lists. By contrast, the control group retained their
superior performance for the two semantically-related
lists compared to the unrelated list.

Closer examination of immediate recall of the lists
was carried out by classifying the words into four serial
positions. This revealed that the amnesic group did
show significant primacy and recency effects in recall
compared to middle items, although the size of these
effects was attenuated compared to those of the con-
trol group. The amnesic group also showed similar
U-shaped curves for all three lists, and no significant
interaction with type of list, in contrast to the control
group. For the control group, this U-shaped effect was
attenuated particularly for the clustered categories list,
where moderately good recall was shown for middle
items, as well as those from the beginning and end of
the list. Further support for this lack of sensitivity to
type of list in the amnesic group was obtained by ex-
amining primary and secondary memory using Tulving
and Colotla’s definition [28], taking into account both
list position and number of intervening items recalled.
The control group, but not the amnesic group, showed a
significant interaction between type of list and primary
and secondary memory. Thus, the amnesic participants
appeared unable to make effective use of semantic in-
formation to aid recall of middle items, even when the
category words were clustered together.
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Analysis of the order of word recall by the two groups
cast further light on the nature of their organisation of
the study lists. The control group recalled more pairs
organised by order of presentation at study than the
amnesic group, and also recalled more pairs not in or-
der of presentation. Whilst type of list did not dif-
ferentially affect the number of pairs recalled by the
amnesic group, the control group recalled more pairs
that were not in order of study presentation from the
two semantically-organised lists than from the non-
semantically-organised list. Since the CC list was
presented in clustered order of category, study order
frequently coincided with category order for this list,
whereas these never coincided for the RC list; a greater
number of categorised pairs would therefore be ex-
pected by chance from the CC than from the RC list.
When the number of pairs organised by category was
compared, the control group showed the expected effect
and derived significantly greater benefit from the CC
list compared to the UC list, whereas the amnesic group
did not benefit significantly. These results provide fur-
ther evidence of failure by the amnesic group to make
use of the semantic structure of the lists to organise
their recall in relation to the category structures.

The two groups did not differ significantly in the
number of extra-list errors made, i.e. words reported
which were not on the lists, and these were infrequent
for both groups. The amnesic group made more intru-
sion errors than the control group, i.e. they were more
likely to recall words from the wrong list, although
these errors were again relatively infrequent. Although
the absolute number of intrusion errors was low even
for the amnesic group, it represented a relatively sub-
stantial proportion of the overall amnesic output, which
was also low. Despite the counterbalancing of order
of list presentation, the use of three separate lists could
have disadvantaged the amnesic group more than the
control group because of interference effects. However,
recent evidence suggests that interference effects in ef-
fortful retrieval processes do not provide a satisfactory
explanation of amnesic performance deficits [19].

The failure to demonstrate any beneficial effects of
semantic relatedness on immediate recall in amnesia
in the present study contrasted with some studies that
have reported such effects (e.g. [3,20]). Other studies
(e.g. [18]) have reported recall of semantically-related
and unrelated words to be similar in amnesia after a
brief delay (twenty seconds), but found forgetting of
the semantically-related words to be faster after three
minutes than that of the control group, whilst forget-
ting rates for unrelated words were comparable for the

two groups. Isaac and Mayes interpreted their data
in terms of normal semantic encoding but relatively
rapid forgetting of complex associations formed for
the semantically-related material in the amnesic group.
Unlike some previous studies, the present study did not
extend the study time for the amnesic group in order to
equate initial levels of learning with those of the con-
trol group. Hence, immediate recall of material in the
present study was based on far briefer total exposure
times for the amnesic participants than those used in
some studies, and it may therefore be relatively difficult
to detect weak effects of semantic encoding/retrieval.
Nevertheless, analysis of the order of presentation and
the lack of significant differences between the lists gives
little indication that the amnesic group made use of
semantic grouping strategies to organise their encod-
ing/retrieval in recalling the semantically-related mate-
rials. Differences in the experimental paradigms used
may contribute to the variable findings in relation to
semantic encoding/retrieval. It is also possible that dif-
ferences in pathology or the extent of damage in the
amnesic participants used in the various studies is an
important contributory factor.

Recent evidence suggests that prefrontal cortex
rather than medial temporal or diencephalic structures
may primarily contribute to the organisational aspects
of strategy use (e.g. [14,26]). Semantic organisation of
encoding/retrieval of lists of semantically-related stim-
uli requires a degree of effortful recall which may have
been lacking in the amnesic group. Weak performance
on the Wisconsin Card Sorting Test for the Korsakof-
f’s subgroup in the present study is consistent with the
possibility of frontal lobe involvement for these partic-
ipants. However, there was no direct evidence that this
was linked to their use of encoding/retrieval strategies,
since they did not perform worse than the remaining
amnesic participants in their pattern of recall or errors,
and word list recall was not significantly correlated with
WCST performance. Another potential factor in rela-
tion to the use of semantic information is that the am-
nesic participants may have failed to detect the inherent
semantic organisation of the two categorised lists. In
order to become aware of the semantic relationships be-
tween the words, serial comparison of the items would
be needed. In the case of the randomised categories
list, this requires comparison of quite different parts of
the list, whereas fewer resources should be needed to
detect the semantic relationships between the consecu-
tively presented categorised items in the clustered cat-
egories list. However, there may be a threshold below
which impaired capacity to retain information does not
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permit adequate serial comparison of the items and re-
tention of the products of this, resulting in inadequate
spontaneous semantic analysis. The slight facilitatory
effect reported by Cermak and Reale [3] and by Cer-
mak et al. [6] resulted from individually cueing each
word for level of processing, rather than making use of
semantic relatedness between different list items, as in
the present study. De-briefing would have been use-
ful here in assessing their degree of awareness of the
differing semantic properties of the lists.

In summary, the present findings replicated previ-
ous work demonstrating impairment in amnesic par-
ticipants in memory for semantically-related and un-
related word lists. Impairments were found when pri-
macy, recency and middle-list effects were examined,
and also when primary and secondary memory scores
were considered. Detailed inspection of recall strate-
gies using order of recall and serial position effects
failed to detect any significant effects of semantic re-
latedness on performance in the amnesic participants.
Semantic encoding ability in amnesia may be limited
to analysis of individual items for transient periods of
time, with restricted ability to perform and store the
necessary comparative operations needed for the en-
coding of semantically-related materials.
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