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ABSTRACT
Recent studies have shown the effectiveness of errorless learning principles in memory
rehabilitation for people with dementia, whilst studies with people with Korsakoff’s
Syndrome support effortful methods. However, some effortful methods may elicit errors,
so there may be a trade-off relationship between effort and error. The present study
compares, in a within-subjects design, the efficacy of four different learning techniques
that vary in the extent to which errors are minimised and the degree to which effort is
required. The techniques (vanishing cues, forward cues, target selection, paired associate)
were used to teach both previously familiar and novel face-name associations to ten people
with a diagnosis of early-stage dementia. Best results were achieved in the procedures that
elicited most errors whilst learning (forward cues, target selection). It was argued that these
procedures also incurred more cognitive effort, thus leading to deeper levels of processing,
compared to more passive or shallow processing involved in paired associations and
vanishing cues. Recall was also better following cued recall and recognition tasks
compared to free recall, which suggested that learning in dementia is facilitated with
support at encoding and retrieval. There has also been much debate in current literature as
to whether implicit or explicit memory, or both, facilitates interventions using errorless
learning. This study aimed to explore this by assessing both implicit and explicit memory
for the stimulus items. There was no correlation between recall using implicit and explicit
memory tasks, which suggested success on explicit memory tasks might not be due to
implicit memory, but this interpretation was challenged. Multiple single case analyses also
highlighted the heterogeneity of learning in dementia and emphasised the importance of
integrating interpersonal and social factors when developing successful individually-based

cognitive rehabilitation techniques.



Chapter One

INTRODUCTION

1.1 Importance of memory rehabilitation for people with early-stage dementia.

Dementia has been defined as ‘a clinical syndrome characterised by loss of function in
multiple cognitive abilities in an individual with previously normal (or at least higher)
intellectual abilities and occurring in clear consciousness’ (Whitehouse, Lerner, &
Hedera, 1993). One of the most frequent diagnoses of dementia is Alzheimer’s disease,
followed by vascular dementia, or a mixture of the two types. In the early stages of both
of these types of dementia, one of the main problems experienced by people are memory
difficulties (Brandt & Rich, 1995). This decline in cognitive function can have a major
impact on the quality of life experienced by the person with dementia, as these memory
difficulties may lead to increased levels of anxiety and depression, and subsequent
withdrawal from society. Such an affective response may also result in the memory
difficulties seeming worse, producing ‘excess disability’ (Reifler & Larson, 1990); thus
the focus of cognitive rehabilitation should be consistent with the person-centred
approach advocated by Kitwood (1997). The stress and strain that such problems can
have on practical aspects of everyday life also impacts on family caregivers, and this
emphasises the need for psychosocial intervention for those in the early stages of

dementia.



Early detection of dementia is thus important in order to utilise the best combination of
psychological interventions available at such a valuable time in order to promote better
management of the symptoms of dementia. Such interventions may also be combined
with medication to enhance outcome, as acetylcholinesterase inhibitors are a class of
drugs that have demonstrated a temporary decrease in the rate of decline of symptoms
associated with AD (Newhouse, Potter, & Levin, 1997). It is therefore of clinical interest
to develop the design of such clinical interventions, to help with some of the everyday
memory problems experienced by people with dementia. In doing this one needs firstly
to explore the parameters that will maximise residual memory functioning, and

secondly, to consider how this knowledge can be applied in everyday clinical practice.

Memory rehabilitation for people with dementia has progressed a long way over the last
couple of decades, with much research into the deterioration of memory. This research
has discovered that some components of memory remain relatively spared in
Alzheimer’s disease (AD), especially in the early stages, and thus deterioration in
memory is not a global phenomenon (Greene, Baddeley & Hodges, 1996). Explicit
memory is divided into episodic memory (memory for personally experienced episodes
and events) and semantic memory (knowledge about the world). Unlike explicit
memory, which refers to conscious recollection of past experiences, implicit memory
refers to the automatic acquisition of verbal and nonverbal knowledge or skills in the
absence of conscious recollection of the circumstances in which learning has taken
place. This distinction between explicit and implicit memory has received its strongest

support from the studies of amnesic patients (Schacter, 1987). Evidence indicates that



much information that cannot be accessed on direct tests of explicit memory, as
demonstrated in free recall and recognition tests, is available on indirect tests of implicit
memory (performance in the absence of conscious awareness) such as word fragment
completion (Schacter, 1987). It is episodic memory that appears to deteriorate in early
stage AD, but some components of implicit memory are relatively spared (Greene,

Baddeley & Hodges, 1996).

Although the primary memory deficit in dementia is one of episodic memory, there can
also be some breakdown in semantic memory for some people in early AD, producing
some difficulties in naming for both objects and people (Perry & Hodges, 1996).
Substantial impairment has been found on tests of naming and identification of famous
faces (Wilson, Kasniak, & Fox, 1981; Beatty, Salmon, Butters, Heindel, & Granholm,
1988; Hodges, Salmon, & Butters, 1991), which reflects the everyday experience of
forgetting names for people with AD. Experimentally derived strategies designed to
enhance learning may therefore also be particularly beneficial for people with AD.
Furthermore, not recalling names of those around you can be socially embarrassing and
cause distress (as reported by VJ in Clare, Wilson, Breen, & Hodges, 1999) but once
learnt, the face-name associations do not change. In contrast to news issues, for example,
which need regularly updating, the information-processing demands for face-name
associations are relatively static which thus lends itself to the application of specific
techniques. Once learnt these techniques may also be guided by a relative or carer to
continue the process of learning in other situations where necessary, such as acquiring

new face-name associations when moving house or day centre.



Recent studies have also shown that despite such extensive memory deficits, learning is
possible in dementia. Implicit learning demonstrations of both classical and operant
conditioning of responses have been shown (Camp et al., 1993; Burgess, Wearden, Cox,
& Rae, 1992), although, for explicit learning to be successful, appropriate support for
memory must be provided for learning. When discussing memory in terms of encoding,
storage and retrieval, beneficial effects in explicit learning have been shown by giving
support at both encoding and retrieval (Backman, 1992), when participants physically
enact the target task at encoding (Bird & Kinsella, 1996), when multiple sensory
modalities are involved at encoding (Karlsson et al., 1989), or when conditions at
encoding are compatible with retrieval cues, in accordance with the encoding-specificity
principle (e.g. categorising ‘carrot’ as a vegetable at encoding, then saying ‘it’s a kind of
vegetable’ at retrieval) (Herlitz & Viitanen, 1991). Further evidence suggests that if
appropriate support is given to those with dementia at encoding, then once information
has been learnt, it may be retained over considerable periods (Clare, Wilson, Carter,

Hodges, & Adams, 2001).

Current debates in relation to the parameters that maximise residual memory functioning
include questions about the most useful techniques and training methods and the extent
to which these are applicable to new learning as well as re-learning. There are also
current debates concerning which mechanism, either implicit memory or explicit
memory, is utilised by such strategies. The present study will review current literature on

these issues and explore the efficacy of such strategies in devising memory rehabilitation



techniques for people with dementia. Finally, the rationale for the present study will be

discussed.

1.2 Theoretical basis of memory rehabilitation for people with dementia.

In the quest toward greater understanding as to how cognitive rehabilitation
interventions are eliciting positive outcomes, it is important to investigate how the brain
is affected in early AD. The medial temporal lobe structures, namely the entorhinal
cortex and hippocampus, are noted as the areas most affected in early AD (Braak &
Braak, 1991). It is the hippocampal complex that plays an essential role in linking
together cortical representations in order to establish new episodic and semantic
memories, but over time, by rehearsal or reinstatement, such cortical connections may be
established independent from the hippocampus, as postulated in long-term memory
consolidation (Murre, Graham, & Hodges, 2001; McClelland, McNaughton, & O'Reilly,
1995). The hippocampal complex, as part of the medial temporal lobe structures, is
mostly affected in early AD pathology and thus explains the profound episodic memory
deficit in AD (Hodges, 2000) although evidence is emerging that the learning of new
semantic facts may be supported by slower, non hippocampally dependent processes
(Kitchener, Hodges, & McCarthy, 1998). It has been hypothesised (Clare, Wilson,
Carter, Roth, & Hodges, 2002b) that some successful cognitive rehabilitation strategies
may operate using this latter process, thus, for example in successful re-learning of face-
name associations, links between phonological (name) and semantic (person-specific)

representations may be slowly re-established in neocortical regions. Furthermore, new



links may be established in this way to support new learning, although this may be
achieved more reliably where the dementia is less advanced and pathology is confined to
medial temporal areas, (Clare et al., 2002b). Clare et al. (2002b) also found no difference
in learning outcome between medicated and non-medicated groups, although this
analysis was based on small numbers and therefore should be viewed cautiously. As the
acetylcholinesterase-inhibiting medication is thought to act to improve hippocampally-
dependent memory processes, via a modulating effect on the medial temporal lobe, such
evidence was also interpreted as the hypothesis that relearning of face-name associations
was independent of hippocampal function (Clare et al., 2002b), or perhaps the

medication was not effective.

Just as this latter hypothesis argues about the use or not of the hippocampus in
consolidating semantic information, there has also been much debate about the
involvement of explicit memory, as opposed to implicit memory, in cognitive

rehabilitation techniques in dementia.

Interventions with dementia that involve explicit memory have been somewhat
neglected due to the popular belief that dementia patients cannot use conscious
processing to store and retrieve information (Camp, Foss, O'Hanlon, & Stevens, 1995).
In contrast, interventions relying on unconscious learning processes to perform implicit
memory tasks have been more widely accepted (Camp et al., 1995). Preserved implicit
memory in mild to moderate dementia has been repeatedly demonstrated in tasks of

perceptual repetition priming, where learning is measured by a change in speed or



accuracy or bias toward a previously exposed stimulus, such as words (Keane, Gabrieli,
Fennema, Growdon, & Corkin, 1991), fragmented pictures (Carlesimo et al., 1998), and
unfamiliar faces (Winograd, Goldstein, Monarch, Peluso, & Goldman, 1999). Another
domain of implicit memory that appears preserved is that of procedural memory, which
is measured as improved accuracy or speed in the execution of a task or skill across
repeated trials with patients not being able to recall experiences of previous sessions,
such as mirror tracing (Gabrieli, Corkin, Mickel, & Growdon, 1993), and jigsaw puzzle
assembly (Poe & Seifert, 1997). Evidence of preserved conceptual priming in AD,
however, is not consistent. Here the prime is conceptually (e.g. categorical example
required, bird-?) or semantically (e.g. related words apple-pear) related to the target
word. Some results suggest normal priming (Nebes, Martin, & Horn, 1984) and others
suggest major deficits (Martin & Fedio, 1983). One possible mechanism that would
explain these contrasting results is that of a generalised disturbance in attention, arousal,
or activation, which could lead to an inability to activate an otherwise intact
representation in semantic memory at a level that would be sufficient to support long-
term priming (Salmon & Heindel, 1992). However, traces may still be sufficiently
activated to manifest intact priming over very short (e.g. 500 milliseconds) delay
intervals, as in Nebes et al. (1984), allowing ‘automatic’ information processing

(Salmon & Heindel, 1992).

Such evidence of preserved implicit memory functions have fuelled memory
rehabilitation initiatives to adapt approaches that take advantage of such residual

functioning to support AD patients in relearning old information or learn new



information. Current research and debates regarding which techniques maximise

residual memory functioning for people with dementia will now be reviewed.

1.3 Methods and techniques of memory rehabilitation.

1.3.1 The principle of errorless learning.

Errorless learning (EL) is based on the prevention of errors during learning and is thus a
principle that can be applied to various techniques in cognitive rehabilitation. EL was
first described in the animal literature by Terrace (1963) who successfully used the
method to teach pigeons to distinguish between a red and a green key. The pigeons were
able to learn the discrimination without pecking the ‘wrong’ (non-rewarded) key, a task
that had previously been thought impossible. In this context, keeping initial errors to a
minimum during the learning phase (EL) has been shown to enhance acquisition of
domain-specific knowledge compared to trial and error learning (errorful learning (EF))
with people who have learning disabilities (Jones and Eayrs, 1992), schizophrenia
(O’Carroll et al., 1999) and brain injury (Baddeley & Wilson, 1994). Baddeley and
Wilson (1994) proposed that learning conditions that allow guessing elicit more errors
than those that do not. This is disadvantageous for memory-impaired individuals, as in
dementia, as they depend more on their intact implicit memory thus these errors are
likely to be repeated and strengthened because implicit memory cannot distinguish
correct from incorrect responses. By eliminating errors the strongest response will be the

correct response. In their study, amnesic patients were required to learn a list of words

10



in two conditions: in the errorful (EF) condition they were asked to guess the target word
in response to the word stem in the errorless (EL) condition the correct word was given
with the word stem. Participants gave better test performance under the EL condition
compared to the EF condition. This appeared to confirm the utilisation of implicit

memory in learning.

Such claims have fuelled much research and debate as to whether implicit memory does
in fact underlie the beneficial effects of these techniques and thus whether these methods
can facilitate the acquisition of novel associative knowledge. As in Baddeley and Wilson
(1994), Hunkin, Squires, Parkin, and Tidy (1998) found that memory-impaired
participants showed better cued recall and free recall following a word stem completion
task when learning was facilitated by an EL method rather than an EF method. Although
Hunkin et al.’s (1998) study involved participants with amnesia, their subsequent
theories about the use of implicit or explicit memory in learning with people with
memory difficulties are of interest in this debate. Hunkin et al (1998) point out that free
recall is a well established measure of explicit memory, so if memory-impaired
participants rely on their implicit memory, as Baddeley and Wilson (1994) postulate,
perhaps explicit responses depend on implicit memory, or information acquired by
implicit memory is transferable for subsequent access by explicit memory (Hunkin et al.,
1998). Alternatively the benefits of EL might reflect residual explicit memory. Hunkin
et al. (1998) extended this study to investigate whether this EL advantage was due to
implicit memory. They compared performance on a word-stem cued recall test (explicit

measure) and a word fragment completion test (implicit measure) and found no

11



correlation between these tasks. Implicit memory was observed following both EL and
EF learning in the fragment completion tests, but there was no indication that enhanced
performance in the EL condition on cued recall could be accounted for by implicit
memory. Furthermore, the extent of priming was no greater for recalled items than non-
recalled items in the cued recall test. Hunkin et al. (1998) thus concluded that such
evidence was inconsistent with the proposal that implicit memory underlies the
advantages shown in EL. Nevertheless, Hunkin et al. (1998) do admit that this
conclusion does rest on the assumption that word-stem cued recall is an explicit
measure, and word fragment completion is an implicit measure. An alternative theory
could be that both word stems and word fragments depend on implicit memory, but that
processing demands were different for these two tasks. However, they refute this
argument as they felt that there needed to be a total dissociation between the procedures
used in these tasks to uphold this theory, and there was no evidence to support this
(Hunkin et al., 1998). They therefore conclude that better performance following EL

must reflect residual explicit memory.

1.3.1.1 The use of errorless learning principles in dementia.

There have been only a few recent studies, to the best of my knowledge, that have

specifically addressed the beneficial effects of the errorless learning principle with

people with AD, but evaluations of these interventions in early-stage AD showed

positive outcomes that could not be attributed to general changes in cognitive

12



functioning or behaviour (Clare et al., 1999; 2000; 2001; 2002b; Winter & Hunkin,

1999).

Winter and Hunkin (1999) applied the errorless learning principle in isolation to ER, a
66 year-old female with clinical diagnosis of probable AD of mild severity. Ten
photographs of famous people that ER could not name or provide any background
information for, were presented one at a time in random order, twice a day, for four
days. Each time a photograph was presented ER was invited to unfold a piece of paper
underneath the photo and read aloud the name of the person printed on the paper and
asked to remember it. Before and after each training session ER was given a cued recall
test and asked to name the person given but was encouraged not to guess by giving her a
‘don’t know’ option. On the last test session ER was able to name 6 out of the 10 faces
although only 2 faces were consistently named. As an interesting aside to this study it
was also commented that ER improved in her ability to recall additional semantic
information about the famous people in the set she had been learning. Although this
study may be considered as demonstrating that the errorless learning technique can be
used to aid re-learning, this technique was not compared with any other technique,
which makes it difficult to infer whether errorless learning is a more or less efficacious

method for AD people when learning.

Nevertheless, other studies confer with the view that learning is facilitated by EL for

memory impaired (MI) people and that this is supported by the use of implicit memory.

Evans et al. (Evans et al., 2000) compared the effectiveness of EL methods and trial-

13



and-error methods for a variety of tasks with MI (head-injured) people: face-name
learning, route learning and programming an electronic organiser. There was no
advantage of EL for route learning or programming the organiser, but there was some
advantage of EL for face-name associations, when participants were cued with a
photograph of the face and the initial letter of the name, or were trained using an
imagery technique. By linking the face with the initial letter of the name in the imagery
technique, it was proposed that subsequent presentation of the face alone would then
facilitate recall of the name as it would act as a perceptual cue for the name. As they also
found that those with more severe memory impairment had more of an advantage using
the EL method, they concluded that these individuals relied more on implicit memory.
However, as Hunkin et al. (1998) have noted, this assumes that letter cues elicit implicit
memory and the image does act as a perceptual cue for the first letter of the name, but
such a loading on implicit memory cannot be upheld with any certainty. This method of
learning, using the initial of the name as a cue when learning, is also not practical for

every day use where it is likely that cues will not be present.

Furthermore, Evans et al. (2000) suggest that EL may only be beneficial for tasks where
implicit memory can be used to strengthen pre-existing associations and may not be so
useful for tasks that require explicit memory, such as novel association learning (Evans
et al., 2000). Studies using EL principles show relearning of previously-known
associations by people with dementia (Clare, Wilson, Breen, & Hodges, 1999; Clare et
al, 2000; Clare et al, 2001) but Squires, Hunkin and Parkin (1997) have also shown an

advantage of EL method over an EF method in teaching novel word associations in

14



memory impaired participants. The participants were invited to think of links between
the unrelated words in each word pair. Eight word pairs were presented three times
followed by a two minute break before presenting them a further three times. Cued recall

test were given immediately and after a 30 minute delay.

The same advantage was replicated by Squires et al (1996) using taught novel picture
paired associates with a severely amnesic patient, thus demonstrating that EL can be
used to teach novel associations. However, if one considers that novel association
learning by normal participants can occur under conditions which promote effortful and
automatic aspects of memory (Reingold & Goshen-Gottstein, 1996) then in results by
Squires et al (1996), EL could be facilitating either explicit or implicit memory for
associations, or both. Further work needs to be done to investigate novel learning and re-

learning in dementia, and to evaluate the nature of the memory processes underlying EL.

1.3.2 The method of vanishing cues.

EL is also applied in techniques such as spaced retrieval and vanishing cues, which seem
to require little expenditure of cognitive effort, and is thought to exert its effects by
means of priming (Landauer & Bjork, 1978; Glisky, Schacter, & Tulving, 1986). In
studies with amnesic patients cognitive and neuropsychological research has revealed
that despite a severe deficit in consciously recollecting prior episodes, they exhibit
robust repetition priming when cued with word fragments or word stems and thus

exhibit some preservation of implicit memory processes (Komatsu, Kato, Wakamatsu &

15



Kashima, 2000). Glisky et al. (1986) devised a method of vanishing cues that utilised
this robust repetition priming effect in learning trials. Here the participant is given as
many letters or cues as he ar she needs to produce a verbal target response. Letters are
added (forward cueing) or taken away {vanishing cues or backward chaining) depending
on the person’s ability to recall the target information. So if the participant fails to
produce the target at the first free recall stage, letters may be added until he comes up
with the correct answer. On the subsequent trial the person is given the answer in form
of the word stem that produced the target answer on the previous trial but minus one
letter. Letters are withdrawn as learning progresses. This method has been used
successfully with AD patients in learning names and professions of staff (Van der

Linden & Juillerat, 1998).

Glisky and Delany (1996) modified the method of vanishing cues to incorporate
Baddeley and Wilson’s (1994) errorless learning technique by discouraging guesses. In
this method participants are first given the intact presentation of the target word; letters
were then withdrawn across learning trials until the participant can produce the target in
the absence of any letter cues. At each stage the participant was asked not to guess.
Using this method to teach face-name associations to a head-injured patient (Wilson et
al., 1994) and an amnesic patient (Glisky & Schacter, 1988) demonstrated positive

outcomes for this technique.

However, limitations of the use of errorless learning principles with techniques that use

fading cues have been observed (Jones & Eayrs, 1992; Walsh, 1985). Walsh (1985)

16



compared errorless and trial-and-error procedures on a conditional discrimination test
with people with learning disabilities. EL worked very well when the task was a very
simple one requiring only a simple response. When the task required paying attention to
multiple stimuli, then EL in this complicated task was not as successful as trial-and—
error learning. Walsh concluded that ‘under certain conditions fading techniques are not
able to provide optimal conditions for learning a given task’ (Walsh, 1985). Furthermore
where errorless prompting procedures are used, overdependence on their availability
may lead to difficulties in subsequent learning recall when they are removed, and
generalisation of behaviours acquired through errorless methods may thus prove difficult
too (Jones & Eayrs, 1992). With such limitations observed in EL it is thus of interest to
explore the efficacy of EL and the fading cues technique in more detail for people with

dementia.

1.3.2.1. The use the vanishing cues method in errorless learning in dementia.

A number of studies illustrate that the use of vanishing cues may not be as beneficial as
other techniques for learning face-name associations in AD, (Thoene & Glisky, 1995;
Clare et al., 2000). When looking at the application of vanishing cues for learning with a
patient with mild dementia, Thoene and Glisky (1995) found the vanishing cues
procedure less effective than the use of a visual-imagery based mnemonic strategy and

verbal elaboration for learning face-name associations.

17



A multiple single-case experimental design with early-stage AD patients (Clare et al.,
2000) used material with direct practical relevance (e.g. names of fellow members of a
support group) and combined the EL with several strategies including mnemonic (i.e.,
verbal elaboration based on a distinctive feature) together with vanishing cues and
expanding rehearsal (otherwise known as spaced retrieval (Landauer & Bjork, 1978)
and adapted for people with dementia (Camp, Foss, O'Hanlon, & Stevens, 1996; Camp
& Foss, 1997)) where names were tested after short but gradually increasing time
intervals. If an item is not recalled, there is a return to the previous interval at which
retrieval was successful, followed by a re-exposure to target information. Participants
using this combined method of learning showed significant improvement on target
measures and maintained this improvement six months later. In contrast to other
participants in this study, participant C relearned different sets of names of famous
persons using each strategy in isolation, comparing each with the efficacy of a forward
cueing technique. Improvements in free recall tests were most marked for the
mnemonic strategy and expanding rehearsal. Forward cueing was also more effective
than vanishing cues method. At follow-up all strategies, except vanishing cues,

maintained improvements in free recall tests.

These latter two studies (Thoene & Glisky, 1995; Clare et al., 2000) support the view
that is consistent with Cohen’s theory (Cohen, 1990) that face-name associations are
similar to unrelated paired-associates, and names are processed as nonwords. Since
experimental studies have failed to find priming effects for nonwords and unrelated

paired-associates in AD patients (e.g. Alberoni, Magni, Imbornone, Farina, & Mariani,
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1998), vanishing cues in isolation may not be as suitable as techniques that utilise
residual explicit memory for learning face-name associations. Furthermore, (Hunkin &
Parkin, 1995) found that the rate of learning of computer vocabulary with memory-
impaired individuals was similar for vanishing cues and EF methods, thus concluding
that vanishing cues was an explicit task that could not utilise implicit memory, and that
individuals were using explicit residual memory for both vanishing cues and EF
methods. This evidence seems to refute the claims that EL and vanishing cues depend

upon implicit memory.

Clare and her associates (Clare et al., 1999; 2000; 2001; 2002b) investigated the
errorless learning principle in combination with several other strategies to develop
individualised training programs for people with early AD. Clare, Wilson, Breen and
Hodges (1999) described an intervention with VJ, a 72-year-old man with early AD,
which used an EL teaching program to learn the names of eleven members of his social
club over a period of 21 sessions (2 sessions per week). The photographs were presented
using a combined training approach, using a mnemonic strategy (i.e., verbal elaboration
based on a distinctive feature), combined with the vanishing cues method (Glisky et al.,
1986) where each photo was presented with its name (EL) whilst gradually reducing the
letters provided for each name on each successful trial until eventually recall was
required in the absence of any letter cues. This method was also combined with the use
of expanded rehearsal, where names were tested after short but gradually increasing
time intervals, as previously described. In this study a criterion for recall after 10

minutes was established — the predetermined time intervals for retrieval were 30s, 1, 2,
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5, and 10 minutes. According to Camp and Foss (Camp & Foss, 1997) successful
retrieval after a 5-10 minute interval indicates long-term storage of information has been
achieved. A number of mildly and moderately affected AD patients have also been able
to learn and retain information, such as face-name associations, for up to several months
using this method of expanded rehearsal (Camp et al., 1996). The combined method of
EL with expanded rehearsal, mnemonics, and vanishing cues was successful in teaching
V] all the names, which he maintained over a period of nine months, and the learning

generalised to identification of the people in his club.

VJ’s success was supported by daily practice in this latter study but a further report by
Clare et al (2001) noted what happened to this knowledge for a further 2 years after
practice had stopped. In the first year, there was a minimal decline, with a mean score of
80% correct, with a more moderate decline in year 2, with a mean score of 71%, a level
which was still significantly above initial baseline. Ratings made by VJ and a relative
also provided no evidence of negative affect, such as depression or frustration, resulting
either from the initial intervention or from the subsequent follow-up; thus contrary to
some critics (Rabins, 1996) there were significant long-term gains with no significant

negative effect on well-being.

A further study by Clare et al. (2002b) extended the above findings using a controlled
trial with twelve participants with early AD. By replicating the method used with VJ
with this group of participants, training in previously known but forgotten face-name

associations (famous faces or those of people from their social circle) produced a
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significant improvement in recall of trained items, but not of control items where
participants were simply shown the face stimuli. The targets used were chosen by the
participants themselves in order to maximise clinical relevance (Thoene & Glisky,
1995). Gains were well maintained at 6-month follow-up and scores remained above
baseline levels 12 months after the intervention ended in the absence of practice. It was
also interesting to note that results did not differ according to medication status (use of
acetylcholinesterase inhibitors), and those who were more aware of their memory
difficulties achieved better outcomes (as also described in Clare, Wilson Carter Roth &
Hodges, in press). Again, contrary to claims by Rabins (1996), these interventions
provided further support for the efficacy of EL principles with long-term gains with no
adverse effects on self-reported well-being. Furthermore, studies by Clare and her
associates (Clare et al. 2000; 2002b) have used individually tailored interventions, based
on errorless learning principles to target everyday memory problems in real life settings
(e.g. learning of names in a social club, support group, or personal information). Success
of these interventions, for learning personal information, illustrates the practical

applicability and thus clinical utility of EL for memory rehabilitation.

Although it appears unequivocal that the interventions in these latter studies (Clare et al.,
1999; 2001; 2002b) illustrated the efficacy of the combined techniques, no comparison
was made with other procedures, thus it remains difficult to address issues regarding the
relative efficacy of EL. Clare et al. (1999; 2000; 2001) used the procedure of vanishing
cues (Glisky et al., 1986) as a form of EL in conjunction with face-name mnemonics and

expanding rehearsal, so it is impossible to infer which of these components contributed
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to the success of acquiring and maintaining information. Nevertheless, the research by

Clare and her associates provides encouraging results for the use of EL in AD.

In order to further explore the efficacy of strategies in devising memory rehabilitation
techniques with people with dementia, it thus becomes apparent from studies such as
Clare et al. (1999; 2001) that it is necessary to investigate the evidence base for such
techniques, and compare their relative efficacy in a controlled manner. Some single case
studies have started to answer some of these questions, for instance Clare et al. (2003)
compared expanding rehearsal with repeated presentation at regular intervals (both
combined with a mnemonic strategy) to learn names of members of his support group.
Both strategies were equally effective, which led to the suggestion that it was the effort
of using a mnemonic strategy contributed to the success of these interventions, although
this inference will be discussed in more detail later. Further work with participant C,
(Clare et al., 2000) compared four different errorless learning methods (vanishing cues,
forward cueing, expanding rehearsal, and mnemonic elaboration) to re-learn forgotten
face-name associations. It was observed that both forward cueing (FC) and mnemonic
elaboration were superior to vanishing cues (VC). It was argued that FC and mnemonics
used more effortful processing thus producing superior gains compared to strategies
relying on implicit memory, such as VC, which thus use more passive or shallow

processing.

Thus errorlessness may not be the only important parameter when considering the

efficacy of learning methods and other issues, such as the cognitive effort involved in
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generating the target when learning, may also aid subsequent recall and should be thus

considered. The next section starts to explore some of these issues.

1.3.3. The use of effortful learning principles.

Craik and Lockhart (1972) suggested that the cognitive system is structured
hierarchically and that operations are carried out by the system for the purposes of
perception and comprehension: ‘shallow’ levels of analysis are concerned with sensory
and physical aspects of stimuli, whereas deeper levels of analysis are progressively
concerned with abstract, semantic and associative processes. Furthermore, it was
suggested that deeper processing is associated with more durable traces. Since 1972, the
position has been added to and modified in various ways and the importance of mental
procedures was introduced by Kolers and Roediger (1984) as a general cognitive
principle. Subsequently, Crutcher and Healy (1989) demonstrated that it was important
that participants performed the necessary mental operations, or cognitive procedures,
themselves to derive target answers, in order for the generation effect to display an
advantage over a read condition. Such a generation effect was assumed to lead to deeper
levels of processing and thus aid retention. More recently McNamara and Healy (1995)
confirmed positive effects of generation with explicit memory tasks and tasks involving
skill and knowledge acquisition. They found that when healthy participants performed
simple and difficult multiplication problems, a generation advantage occurred only for
the difficult, less familiar problems. In a second experiment McNamara and Healy

(1995) also found a generation advantage using a mnemonic strategy to associate
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nonwords with nouns, and retain this knowledge over a week. They explained this
advantage in terms of a procedural account of memory, according to which the essential
factor for a generation advantage for learning new facts or skills is that cognitive
procedures be developed during the learning process and that these procedures be
reinstated at test. Here, they defined a cognitive procedure as a mental operation linking

a stimulus to a response.

In attempting to delineate the factors that may enhance interventions for learning,
Komatsu, Kato, Wakamatsu & Kashima (2000) investigated the effects of generation,
which is assumed to require more effort and thus improve subsequent memory
performance. However, generation may elicit errors so there may be a trade-off
relationship between effort and error, both of which contribute to the effectiveness of
memory rehabilitation. Nevertheless Komatsu et al. (2000) found no advantage of
effortful (vanishing cues) over effortless learning (presenting paired associates) under
the errorless condition with patients with Alcoholic Korsakoff’s Syndrome but noted

that their vanishing cues method had elicited errors.

Contrary to this, Riley and Heaton (2000) investigated techniques with head-injured
patients and found that the amount of effort required in the technique should vary
according to the difficulty of the item to be learnt and the memory ability of the learner.
Similar to the method of vanishing cues, they used two techniques: Increased Assistance
(IA) where the trials start without assistance or with the weakest prompt (e.g. one letter

cue) and if the correct response is not given, the next prompt in the hierarchy is given
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(from weakest to strongest); and Decreased Assistance (DA) where the learner is given
the strongest prompt until a pre-determined criterion of learning is achieved, then on
each subsequent trial the next point down in the hierarchy is given (from strongest to the
weakest). Again there is a trade-off between error and effort, but Riley and Heaton
(2000) found that IA was more effective in learning names for those with better
memories and easier items, and DA was more effective for those with poorer memories

and more difficult items.

Although complex strategies involving the use of visual imagery have rarely proved
beneficial for people with AD (Bickman, 1992), more recent studies have found that
patient’s recall was facilitated when they engaged in semantic elaboration at encoding
(Lipinska & Bidckman, 1997), and self-generated cues are more effective than
experimenter-provided cues in assisting recall in AD (Lipinska, Biackman, Mantyla, &
Viitanen, 1994). Such studies are consistent with findings by Thoene and Glisky (1995)
who found the vanishing cues procedure less effective than the use of a visual-imagery

based mnemonic strategy and verbal elaboration for learning face-name associations.

A recent study by Clare, Wilson, Carter, & Hodges (2003), presented a single case
intervention study in which a 66-year-old man, Bernard, with early stage AD learned the
names of 13 members of his support group coupled with either expanding rehearsal or
repeated presentation, or both, with an errorless learning paradigm. The mnemonic was
chosen by generating associations between each photograph and name, and deciding

which association may assist recall. The expanding rehearsal method involved
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presenting the face-name association and mnemonic, and then using the photograph as a
prompt to test recall of the name after an interval of 30 seconds. After a correct
response, recall was tested again after an interval that was double the length of the first,
until 6 recall tests had been given. Bernard was asked not to guess, but to say ‘don’t
know’ if he was unsure (EL). On the small number of instances that an incorrect
response was given, the name and mnemonic were presented again and the time interval
for the next test was halved. The repeated presentation method was similar but all time
intervals were set at one minute, and on the rare occasion that Bernard gave an incorrect
answer, he was told the correct name and mnemonic. After training he achieved near
ceiling performance, and improvements in recall maintained above baseline measures

three months after he stopped practice.

The mnemonic strategy had been coupled with either one or both methods of repeated
presentation and expanded rehearsal. Contrary to theories pertaining to the efficacy of
expanded rehearsal (Landauer & Bjork, 1978) there was no added benefit between the
conditions. Clare et al. (2003) thus postulated that the elaborative mnemonic strategy
was the key factor in training, and this strategy exerted its effects through facilitating
residual explicit memory. This latter statement will be discussed in detail in the context
of the current debates regarding utilisation of implicit/ explicit memory processes in AD
for learning. Nevertheless this study does appear to support the efficacy of elaborative
processing, consistent with predictions regarding effort in encoding leading to deeper
levels of processing (Thoene & Glisky, 1995). However, the mnemonic strategy was not

conducted in isolation, thus it remains unclear how much expanded rehearsal and
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repeated presentation may have also equally contributed to the positive effect of the
mnemonic strategy. In contrast, as noted previously, further work with participant C
(Clare et al., 2000) who attempted to relearn forgotten face-name associations using four
different errorless methods (vanishing cues, forward cueing, mnemonic elaboration and
expanding rehearsal), found that both mnemonic elaboration and forward cueing
produced superior gains. As these strategies were regarded as involving more effort in
encoding the results were consistent with predictions that this effort would lead to
deeper levels of processing (Thoene & Glisky, 1995), as opposed to vanishing cues, a

strategy relying more on implicit memory with shallow processing.

Other studies with participants with memory impairments due to amnesia or brain injury
have also suggested that cognitive effort at encoding may enhance subsequent recall,
thus suggesting that these parameters are important factors within cognitive
rehabilitation and should be explored further for those with dementia. Squires, Hunkin
and Parkin (1997) conducted two experiments involving verbal association learning by
people with memory impairments (amnesia/ brain injury) and compared EL with errorful
learining (EF). In both experiments eight word pairs were presented three times followed
by a two minute break before presenting them a further three times. A cued recall test
was then given after a delay (one hour delay in experiment 1 and a 30 minute delay in
experiment 2). In the first experiment the words were remotely linked (e.g. child — toy)
but were unrelated in experiment 2 (e.g. piano — leaf). There was an advantage for EL in
both these experiments but this was not sustained at the delayed cued recall in

experiment 1. In contrast, EL. was beneficial compared to EF for both immediate and
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delayed recall. It appeared that EL. was more beneficial for novel association learning in
the second experiment, compared to response set learning in the first experiment, which
may have been regarded as an easier task. It was concluded that learning in experiment 1
was more passive as words were more intrinsically linked, associations were given to the
participants, and they were merely asked to recognise the link and write them down. In
the second experiment the participants were asked to generate an extrinsic link between
the two words, which was assumed to require considerable effort, as the associations
were novel, and thus this extra cognitive effort may have enhanced the strength of the

memory.

It would thus be of interest to extend the parameters of current research and investigate
the factors (effort and/or error) that promote positive outcomes in learning face-name

associations with people with mild dementia.

1.3.4 The combined use of errorless and effortful principles

According to research using the generation effect, evidence therefore suggests that

errorlessness may not be the only important parameter when considering the efficacy of

learning methods; other issues, such as the cognitive effort involved in generating the

target when learning, may also aid subsequent recall, and should thus be considered.

Komatsu et al. (2000) varied both error and effort to produce four methods of learning

(Figure 1). In the vanishing cues condition, each face was first shown with the complete

28



Figure 1:

Schematic representation of four training methods (Komatsu et al., 2000)
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name and gradually letters were withdrawn in order from right to left on subsequent
stages. In the paired associate condition, a pair of a face and a name was shown.
Participants were asked to say the name aloud and associate it with the face. In the target
selection condition, each face was displayed along with 5 names that consisted of the
correct one and four distractors. Participants were asked to select the correct name and
say it aloud. This was repeated until they said the correct one. In the initial letter
condition, each face was shown together with the first letter of the surname. Participants
were required to recall or to guess the name beginning with the cue letter. The correct
surname was displayed after four incorrect guesses or after 25 seconds if four responses

had not been made. The participants were asked to say the correct name aloud.

On the basis of previous studies (e.g. Baddeley & Wilson, 1994; McNamara & Healey,
1995; Riley & Heaton, 2000), Komatsu et al. (2000) hypothesised that errorless and
effortful processes during training would produce superior learning of face-name
associations for people with Alcoholic Korsakoff’s Syndrome. They found that in post-
intervention free recall, on presentation of the associated face, paired associate and
vanishing cues conditions were both superior to target selection and initial letter
conditions. However, the effort factor was found to have little effect on recall
performance. On further inspection of their results they ascribed the lack of effect of
effort was due to lower scores on vanishing cues compared to the paired associate
method. This was consistent with previous research (Hunkin & Parkin, 1995; Thoene &
Glisky, 1995), which led to the conclusion that vanishing cues was designed to enhance

implicit memory, thus recall tests using tasks of explicit memory are not a good
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indicator of learning (Hunkin & Parkin, 1995). They also claimed it was unclear whether
memory-impaired patients can preserve implicit memory for novel associations (Graf &
Schacter, 1985). Furthermore, as proper names are regarded as nonwords, their
associations with faces are hard to learn (Cohen & Burke, 1993). Further work needs to
be done in this area to investigate these issues by using various methods to learn names
of novel and familiar faces and assess outcome using both implicit and explicit tests.
However Komatsu et al. (2000) also regarded their initial letter cue condition as
effortful. This is debateable since the name was also given to the participant after 25
seconds if no response had been made, thus providing a more passive or ‘effortless’
learning trial. An alternative to this condition may be to use Riley and Heaton’s (2000)
Increased Assistance method to produce a forward cueing condition where each face is
shown together with the first letter of its name. Participants are asked to recall or guess
the name beginning with the cue letter. If the correct response is not given, the next
prompt in the hierarchy (i.e. another letter of the name) is given until a correct response
is given. If the last letter is given, the participant is asked to say the correct name aloud.
This may thus involves more effort in generation, compared to Komatsu’s et al’s (2000)
initial letter condition (McNamara & Healey, 1995) but may produce errors (Baddeley

and Wilson, 1994).
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1.4 Rationale for the present study.

The present study aims to identify the parameters (effort and/or error) that promote
positive outcomes in learning face-name associations with people with dementia, but in
doing so it is also important to identify methods that will be practically useful in day-to-
day life. Cognitive rehabilitation should be generalisable to real life settings in order to
have ecological validity and prove useful for people with dementia. Previous research,
which compares EL with errorful methods that used forced generation of errors, may not
be a true reflection of real-life learning. Further work with participant C (Clare et al.
2000), as described earlier, addressed this issue by comparing the benefits of different
errorless methods that varied along the parameter of effortfulness. As both forward
cueing (FC) and mnemonic elaboration were superior to vanishing cues (VC), it was
argued that FC and mnemonics used more effortful processing thus producing superior

gains to VC.

The present study aims to explore whether positive outcomes can be achieved in
learning novel stimuli using similar methods (e.g. EL) shown to be successful in
relearning previously-known associations and then identifying the parameters (i.e. effort
and/or error) that promoted such positive outcomes. In order to delineate whether
learning is facilitated by implicit or explicit memory, the present study will use tests of
implicit (word fragment completion) and explicit memory (cued recall, visual
recognition, and free recall) as baseline measures before the learning phase for both

novel and familiar stimuli, to be compared with similar tests on completion of the
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learning phase. In this way one will be able to note whether implicit memory or explicit

memory, or both, facilitate each learning method.

Studies have shown that delineating the factors that produce optimum conditions for
cognitive rehabilitation gives valuable insight into the efficacy of certain procedures
with those individuals, but these studies must be replicated in order to evaluate whether
findings are generalisable. The present study will attempt to take this one step further in
order to refine the specific techniques and explore which parameters are most effective
for people with dementia. The present study will vary the parameters of effort and error
using four methods (as in Komatsu et al., 2000), these being vanishing cues, paired
associates, target selection, and in this case, forward cues. The present study addresses

the following research questions:

o Is effective learning observed for people with dementia, in relation to both

previously-known and novel information?

e Is learning facilitated more effectively using effortful and/or errorless methods

and are new learning and relearning facilitated by the same, or different,

methods?

e What is the nature of the memory processes underlying each learning condition?

Is learning facilitated by implicit memory or explicit memory or both?
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