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Abstract

Whilst it is generally accepted that most people struggle with recalling dreams and that there are
vast individual differences in this ability, it is not known whether this is the result of memory
processes or otherwise. Theories of dream generation are largely physiologically based and
theories of interpretation (relying upon accurate dream recall) are often unsupported by empirical
evidence. This thesis set out to explore dream recall from a cognitive perspective, focusing upon
retrieval processes whilst awake. Dream memories display a unique relationship to memory in
terms of being composed of memories from daily waking life and in terms of their poor
recallability. In order to emphasise the mediating role of memory, the thesis aimed to design a
new measure of dream recall, which could then be used to assess the profile of dream memories

as compared with normal autobiographical remembering.

Experiment 1 involved the design of a new measure of remembering dreams and other memory
experiences, through psychometrically validating the Dream Memory Questionnaire (DMQ). This
was found to correlate with openness to experience, absorption in imaginings, fantasy proneness,
attitudes towards dreams, thin boundaries and dissociative experiences in Experiment 2.
Experiments 3 and 4 found no evidence of a relationship between long term recall and recognition
memory performance for waking experiences, and the DMQ. Experiments 5-8 therefore
investigated dreaming and its relationship to autobiographical remembering of waking
experiences. Dreams were less detailed along a host of characteristic measures, in line with
previous findings. As dreams were as similarly recallable and recognisable as waking memories
(Experiment 7) and displaying a similar recollection trend over the lifespan (Experiment 5), it
seemed that those dreams sufficiently encoded upon waking were able to be remembered in a
similar way to waking experiences, although their lack of salience likely leads to problems at
encoding as well as retrieval. Experiment 8 investigated the effect of rehearsal upon dream and
event memory, finding that dream recall frequency (DRF) was unaffected, although it did alter
the qualities of recalled memories. Experiments 10-11 explored the centrality of the self in
dreams, finding that dreams do reflect “selves”, highlighting that autobiographical memory

processing, and so possibly consolidation, is evident across the sleep-wake cycle.



These data indicate that dream recall is a largely autobiographical process. Once dreams have
been successfully encoded, which is largely difficult due to relative brain deactivation during
sleep, dream memories are comparable to waking autobiographical memories despite their unique
experiential profile. The results help support a continuity hypothesis of dreaming and waking
cognition; dreams seem to reflect memories and the self from waking life. In addition recallability
of dreams relies upon the cognitive and memory profile of an individual. Whilst personality traits
do seem to account for some of the widespread variance in dream recall, it may be best accounted
for together with a consideration of the extent to which a dream memory has been rehearsed. If
dream memories traces are present upon waking, they do not seem to be lost as psychodynamic
theories would suggest, although they do decay rapidly over time. The presence of the self in
dreams indicates that autobiographical processing occurs during sleep, which may reflect

consolidation of autobiographical memories.

A host of methods have been employed, ranging from experimental computer programmes testing
memory performance to content analyses of diary dreams. This has demonstrated that there are
many non-invasive methods for investigating dream recall retrieval out of the sleep laboratory.
The studies, taken altogether, reflect a relationship between dreaming and memory that is intricate
and complex. Adopting a cognitive approach to this field seems to offer hope for the eventual

production of a theory of dreaming.
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Preface

Soaring through the skies, swimming a river deep

I leave on an adventure every time | go to sleep

Anon
"Oblivion, that's all. | never dream "’ he said —
proud ofit, another immunity,
another removalfrom the standardframe which she
inhabited, dreaming beside him ofa dead
woman tucked nearly into a small bed,
a cot or a child’s bunk, unexpectedly
victim ofsomefriend or lover. “Comfort me ",
said the dreamer, “1 need to be comforted. ™’
He did that, not bothering to comprehend,
and she returned to her story: a doctor came
to identify the placid corpse in her dream.
It was obscure; but glancing towards the end
she guessed that killer and lover and doctor were the same;

proving that things are ultimately what they seem.
Dreaming, Fleur Adcock

Trust your dreams.

They are sweet and beautiful.
Trust your visions.

They are soulful and powerful.
Trustyour aspiration.

It isyour earth-friend

And

Heaven-brother.

Trustyour realisation.

It isyour Eternity's real Self.

Sri Chinmoy
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O soft embalmer ofthe still midnight,

Shutting with carefulfingers benign

Our gloom-pleased eyes, emboweredfrom the light,
Enshaded inforgetfulness divine:

O soothesl Seep! Ifso itplease thee, close,

In midst ofthis thine hymn, my willing eyes,

Or wait the “Amen ”, ere thy poppy throws
Around my bed its lulling charities.

Then save me, or the passed day will shine

Upon my pillow, breeding many woes;

Save mefrom curious conscience, that still hoards
Its strengthfor darkness, burrowing like a mole;
Turn the key deftly in the oiled wards,

And seal the hushed casket ofmy soul.
To Sleep, John Keats

Once in the dream ofa night | stood

Lone in the light ofa magical wood,

Soul-deep in visions that poppy-like sprang;

And spirits of Truth were the birds that sang,
And spirits of Love were the stars that glowed,
And spirits ofPeace were the streams thatflowed

In that magical wood in the land ofsleep.

Lone in the light ofthat magical grove,

Ifelt the stars ofthe spirits of Love

Gather and gleam round my delicate youth,
And | heard the song ofthe spirits of Truth;
To quench my longing | bent me low

By the streams ofthe spirits o fPeace thatflow

In that magical wood in the land ofsleep.

Sarojini Naidu
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Chapter 1: Introduction

1.1 Introduction to dreaming and REM sleep

It is widely accepted that humans dream. That is, whilst asleep people perceive internally
generated, although rarely consciously controlled, “imagery during sleep” (Penguin Dictionary of
Psychology, 1995, p226). Such sequences may also include series of thoughts, images, and
sensations” (Oxford American Dictionary, 2005, p513) and “ideas, emotions, and sensations
occurring involuntarily” (answers.com, n.d.). In most instances dreams are not consciously
controllable. Most people are aware that they dream, although remember very few of their dream
experiences. It is also widely accepted that such experiences are not restricted to the physical
constraints of waking life. Individuals may be able to fly, speak in foreign languages or interact
with people that they do not have the skills, knowledge, or means to do so in waking life. During
sleep then, the mind is actively full of thoughts, generating and working through scenarios that
may be familiar, unfamiliar or a combination of the two. Such sleep “mentation” can reveal much
about an individual’s life and concerns as well as cognitive and brain processes. This thesis
investigates the profile of dreams and why they are difficult to remember, characterises them and

compares them to memory for our own waking experiences.

1.1.1 Definition and prevalence

Healthy individuals, indeed all mammals, progress through a number of sleep stages in a
systematic cycle which occurs approximately every 90 minutes. Each stage is characterized by
specific patterns of EOG (electrooculography) and EEG (electroencephalography) activity, and
can be broadly divided into periods of rapid eye movement (REM) and non-rapid eye movement
(NREM). NREM sleep consists of four sub-stages, with stages 3 and 4 involving the deepest
sleep and being referred to as slow-wave sleep (SWS) due to its characteristic steady EEG
patterns. Different regions of the brain are also active compared to waking. The study of
dreaming has thus been largely taken over by neuroscientists as opposed to cognitive
psychologists. In humans about two hours of a normal night are spent in REM sleep in periods

lasting from 5 to 40 minutes and becoming longer later in the night.

1.1.2 REM sleep and biological mechanisms
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Aserinsky and Kleitman (1953) published ground-breaking findings about the association
between dreaming and REM sleep. Dreaming was generally thought to occur in REM stages
when dreams could be reported from about 95% of awakenings, due to the brain activity being
relatively heightened at this time compared to the NREM stages when dreams were only reported
in about 5% of cases (Dement & Kleitman, 1957). Countless studies have found that if people are
woken up when in REM sleep, they are more likely to report a dream, compared to when they are
woken from NREM sleep. However, the physiology of REM sleep has not provided a complete
explanation of dreaming as some REM sleep occurs without dreaming, and some dreaming
occurs without REM sleep (Herman, Ellman, & Roffwarg, 1978; Solms, 1999). More recent
studies have shown that in about 80 per cent of occasions when people are woken from REM
sleep they are able to report an ongoing dream. It seems likely, therefore, that some REM sleep
occurs without concomitant dreaming, and this conclusion is reinforced by the fact that REM
sleep is found in neonates and decorticates, where dreaming is thought to be improbable
(Goodenough, 1978). Dreaming has also been found to occur in NREM sleep (e.g. Herman,
Ellman, & Roffwarg, 1978) and the extent of this alters according to methodological inquiry.
Experiments have found that by framing the question carefully (e.g. by asking "What was going
through your mind just before I called you?" as opposed to “what were you dreaming?” (see
Battaglia, Cavallero, & Cicogna, 1987), dream reports can be elicited from periods of NREM
sleep in as many as 50% of instances (Foulkes, 1962). REM dreams are generally typical of what
we think dreams are like, consisting of a relatively clear narrative. NREM dreams, on the other
hand, are vaguer and less themed like a story (Battaglia et al., 1987). Solms (1999), however,
argues that the only differences between dreams of REM and NREM sleep relate to their length,
with REM sleep dreams being longer. This may lead to other supposed characteristic differences,
but appropriate methodologies should be able to elicit similar reports across the sleep cycle.
Solms’ position does not account for the differential functions of REM and NREM sleep in terms
of memory consolidation (see 1.5.1). He argues that dreaming is not equivalent to REM sleep (see
1.2.3 and 1.2.4) in order to demonstrate how dreaming is a psychological process rather than an

entirely physiological one (cf. Hobson & McCarley, 1977).

1.1.3 Neurological profile

Bonnet (1983) awakened participants after either stage 2 or stage 4 sleep and asked them to learn

word lists. Both short term (immediate memory test) and long term memory (tested in the
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morning upon waking) was impaired after stage 4 (deeper sleep) compared with stage 2 (lighter)
sleep. Changes in physiological functioning of the brain over the sleep wake cycle indicates that
the brain is most similar to its awake state when in REM sleep, and most dissimilar when in
deepest sleep (stage 4 NREM). REM sleep is sometimes known as paradoxical sleep as the brain
receives sensory input as if awake, to some extent. Frontal brain regions in stage 2 NREM sleep
reflect higher levels of activation than in REM sleep (Loevblad et al., 1997) although dreams
from this stage are rarely systematically analysed in experiments. Rather, REM sleep dreams are
compared with either deeper sleep dreams (stages 3 and 4 or SWS) or NREM sleep dreams are
collected from different stages and averaged, which usually results in removing the effect of
heightened higher order cognitions, requiring frontal activation, operating throughout those
dreams. Bonnet’s (1983) experiment highlights the influence of relative activation of frontal
regions upon memory. Frontal regions may well be involved in conscious and effortful encoding
strategies. Deactivation of such regions would likely lead to memory impairment for events or
images experienced whilst asleep. This will change over the sleep cycle. Changes in
neurophysiology throughout the night also highlight the differences between NREM and REM

sleep.

Generally the brain is less active whilst asleep than when awake. REM sleep, on the whole,
involves the deactivation of frontal regions and the activation of certain structures of the temporal
lobe including limbic and paralimbic areas especially involved in emotion. NREM sleep generally
shows a decrease in cerebral energy compared to REM stages (Maquet, 2000). The result is that,
given the inability to perceive stimuli from the external environment whilst asleep, some
memories are activated (this may be a by-product of consolidation processes - see 1.5.1). Visual
images arise, often accompanied by emotional content or other sensory perceptions, although
these are not controlled, planned or manipulated due to the deactivation of the frontal lobes. The
extent to which dreams reflect material that is deeply motivated, perhaps arising from the
“unconscious”, is subject to scrutiny and is well debated between Solms (1997, 2000) and
Hobson (1988, 2000), with the latter arguing that the lack of frontal control produces meaningless
images as opposed to deeply meaningful and personally salient dreams. Hobson’s and Solms’

ideas will be discussed in more detail (see 1.2.3 and 12.4, respectively).
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1.1.4 Cognitive profile

As a result of the aforementioned attenuation of frontal activity whilst asleep, processes involving
planning, control, monitoring and problem solving are less likely to be found in sleeping
mentation than in waking thought. Meta-cognitions, awareness of one’s own thoughts and
processes, are especially rare. The existence of lucid dreaming - the awareness of dreaming whilst
dreaming - may seem counter to this idea, however lucid dreaming is rare and tends to occur in
individuals who often remember their dreams (Kahan & LaBerge, 1994) whilst reality monitoring
performance in waking life is relatively easy (Johnson, Kahan & Raye, 1984; Johnson, Suengas,
Foley & Raye, 1988). Kahn and Hobson (2005) discovered that thoughts in dreams may be
similar to waking thoughts in terms of perceptions surrounding an experience. However the meta-
cognitive process involving “thinking about the scenario” (p429) is deficient in dreams. Some
researchers believe that dreaming has a problem solving function (Walker, Liston, Hobson &
Stickgold, 2002; White & Taytroe, 1993). This process does not seem to be conscious, though,
and may therefore differ from conventional accounts of problem solving which involve frontal
structures as opposed to emotional long term memories (thus the hippocampal and limbic

systems).

Foulkes and colleagues (Foulkes, 1982; 1999) argue that the dreaming brain is in a reflective only
state, dwelling upon previous thoughts and events. In contrast the waking brain is claimed to be
able to switch between this mode and an encoding mode. This implies that the reflections
(thoughts) active in the dreaming mind are less easily encoded than waking thoughts and
experiences. Foulkes’ ideas assume that there is continuity between the sleeping and waking mind

in terms of content. This issue is addressed later (1.6.1).

Hartmann (2000) explains his findings that instances of higher order cognitions - specifically
reading, writing and calculating - are found in dreams in rare cases, as the neural connections
required for such processing do not seem to match the “loose” autoassociative connections typical

whilst dreaming.
Kahan, LaBerge, Levitan and Zimbardo (1997) argue that the differences between dreaming and

waking cognition are quantitative rather than quantitative. That is, appropriate methodologies

whereby dream recall (DR) is not a mediating factor reflect that dreams do contain high order
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cognitive functioning. Despite this dreaming cognition is not equivalent to waking cognition,

which may likely result from differences in frontal activation over the sleep-wake cycle.

1.1.5 Characteristics of dreams

Dreams have been found to be less detailed than waking event memories along a host of
characteristic ratings (Johnson, Kahan & Raye, 1984; Kemp & Burt, 2006; Kemp, Burt & Sheen,
2003). That is, dreams seem to be less vivid, salient, detailed, coherent, less characterised by
visual and auditory imagery, more fragmented and negatively emotional than memories for

waking events (Kemp, Burt & Sheen, 2003).

There is conflicting evidence regarding the nature of dreams. On the one hand, they are
notoriously bizarre. Johnson, Kahan & Raye (1984) note that this feature allows dreams to be
discerned from memories for waking experiences. On the other, they have been found to contain
mundane references to waking life (Snyder, Karacan, Tharp & Scott 1968). These opposing views
can be reconciled in that dreams seem to contain elements of waking life, although they are not
recreated in their exact context (Fosse, Fosse, Hobson & Stickgold, 2003). For instance, a shop
assistant encountered in the day may be dreamt about, but not in the environment in which she
was initially perceived. This gives dreams their seemingly strange quality. In addition, whilst
some of the most memorable dreams may be especially bizarre or emotional (Cipolli et al., 1993,

Schredl & Doll, 1998), this may not be characteristic of the many dreams that are forgotten.

1.1.6 Recallability of dreams

DR is notoriously poor. This means that whilst most individuals accept that they dream nightly,
they rarely have any awareness of having dreamt. Laboratory investigations, in which dreamers
are systematically awakened in different stages of sleep, have provided information about the
characteristics of dreams that would have been forgotten under normal circumstances.
Approximately 80% of REM awakenings and 50% of NREM dreams result in dream recall
(Foulkes, 1962, 1979; Neilson, 2000). Between three and six dreams can be gathered from an

individual who is awakened in every REM phase per night (Meier, Ruef & Ziegler, 1968).

The developmental nature of dreaming and consequently memory for dreams has been

emphasised, whereby young children are unable to recall dreams (e.g. Domhoff, 2001; 2002;
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Foulkes, 1979). It is not known whether or not some kinds of dreams are experienced in young,
pre-lingual children. The frequency of dreaming (dream recall frequency; DRF) seems to decline
slightly in older adults, although this may be a function of general memory ability. Older adults
also spend less time in REM sleep than children and younger adults (Foulkes, 1982). It is
assumed by many theorists that the proportion of REM sleep relates to learning and memory

consolidation of waking life experiences.

1.2 Introduction to theories of dreaming

Following Freud’s publishing of his ideas on dreaming, dream theories in general were largely
psychodynamic. Few theories emphasise the function of dreaming, with the exception of
Revonsuo (2000). Some researchers emphasise the functions of sleep, such as memory
consolidation (see section 1.5.1) with dreaming being a by-product of this. The majority of
contemporary models rely upon neuropsychological profiles of the sleeping brain, such as
Hobson’s versions of the Activation-Synthesis models, which have dominated recent conceptions

of dreaming.

1.2.1 Freud

Freud described his ideas on dreaming in The Interpretation of Dreams (1900). His
psychodynamic ideas that unconscious wishes, drives and fears that are highly unacceptable need
to be pushed away by defence mechanisms, was not unique to the realm of dreaming. However he
proposed a number of symbolisms though which dreams (and therefore the unconscious) could be
interpreted. These ideas led the way for numerous psychodynamic theorists to attempt to unravel
the supposedly universal themes emerging in dreams. Such ideas are criticised in contemporary
literature for being overly analytical as dream content may not be as disguised as Freud
suggested. His repression hypothesis is discussed in detail later (1.3.1). One aspect of Freudian
theory of dreaming that has received widespread support is the day residue theory, that an
individual dreams about thoughts and experiences from the previous day. Whilst researchers may
disagree as to why this is the case (memory consolidation, disguising true meanings of
unconscious thought, brain “sifting” and categorisation or simply thinking of currently relevant
life issues as one would in waking thought), there is evidence to support the idea that dreams
contain memories from the previous day (Marquardt, Bonato & Hoffmann, 1996; Nielsen,
Kuiken, Alain, Stenstrom, & Powell, 2004; Nielsen & Stenstrom, 2005).
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1.2.2 Revonsuo

Revonsuo’s (2000) threat simulation theory of dreaming adopts an evolutionary account,
proposing a function of dreaming as opposed to simply attempting to explain what the brain is
doing whilst asleep. That is, dreams allow potentially hazardous situations to be modeled in a
problem-solving manner. This is supposed to increase the likelihood of an appropriate response if
the situation arises in waking life. Revonsuo’s theory is discussed in more detail in Chapter 6 (see

section 6.2.1).

1.2.3 Hobson

Hobson has proposed a number of versions of his activation-synthesis account of dreaming
(Hobson, 1988; Hobson & McCarley, 1977; Hobson, Stickgold & Pace-Schott, 1998; Hobson,
Pace-Schott & Stickgold, 2000). Initially the model was devised in order to account for the
changes in brain activation between sleep stages (the activation part of the model), whilst a more
cognitive focus, resulting from this, explains how dream mentation is so bizarre, random and
unpredictable (synthesis). That is, REM sleep is initiated by the pons (Jouvet, 1962) as opposed to
the cerebral cortex, resulting in uncontrolled thoughts requiring the brain to “make the best of a
bad job” (Hobson & McCarley, 1977, pi347) by synthesizing the thoughts together into some
narrative that is as meaningful as the individual can allow it to be. The main claim of this theory
is that dreaming does not result from higher order processing. Rather, it is the product of reflex
actions, and thus the content is intrinsically meaningless as it is beyond control. This
controversial claim has been challenged, mainly by Solms (see below) who disagrees that
uncontrolled thoughts are meaningless and that dreaming is a purely physiological process. In
addition the assumption that dreaming is equivalent to REM sleep is being increasingly refuted
over time (Foulkes, 1962; Solms, 1999; 2000). Antrobus (1990) cites work by Kondo (1988) in
which diurnal rhythms are found to influence report length, bizarreness and clarity of the
imagery, arguably mediated by increased cortical activation. This influence was more profound

than that of REM cortical activation patterns.

Hobson, Pace-Schott & Stickgold (2000) propose a three-dimensional model accounting for
dreaming in neurocognitive terms. A (activation) refers to Antrobus’ (1986) thresholds for the
existence of dreaming, regardless of sleep-/consciousness-state; | (information flow and source)

refers to the intensity of the dream experience, whereby attention is focused inwards, to the

23



detriment of interference from external sensory stimuli; and M (mode of information processing)
accounts for the cognitive functioning of the dreaming brain, as neurologically underpinned by
the position upon an aminergic-cholinergic neuromodulation spectrum. Thus this model is
excellently supported by research in neuroscience, whilst accounting for the cognitive functioning

(or, indeed, cognitive deficits) during dreaming.

However this model is not easily applicable in accounting for memory for dreams and the
individual differences within this. That is although “M” represents the likelihood that memory for
dreams will be low, due to cholinergic activation of the brain, some individuals are more likely to

remember their dreams than others, and certain dreams are especially recallable.

1.2.4 Solms

Proponents of the activation-synthesis accounts of dreaming argue that dreams are more random
than meaningful, thus rendering a motivated dream to be impossible. Solms adopts a very
different approach to the Hobsonian view, both theoretically and methodologically. Indeed Solms
and Hobson are often cited as holding ideas diametrically opposed to one another’s. Solms has
investigated dreaming from a clinico-anatomical perspective (1997), asking his patients about
their dreams and thus collecting a large number of dream reports from a number of patients
suffering from various different kinds of brain impairments. Whilst investigating which brain
regions are implicated in dreaming, Solms reports that damage to the part of the brain involved in
motivation, the ventromedial quadrant of the frontal lobe, leads to a cessation of dreaming. This
region is involved in dopamine transmission and is responsible for reward and motivation. In line
with continuity theories, patients are less motivated in waking life, also. The pons, however,
claimed by Hobson and colleagues to activate dreaming, was not found to be essential for
dreaming to occur. In addition the occipito-temporo-parietal junction, concerned with converting
perceptions into abstract thought, was found to be essential for dreaming to occur (Solms, 1997).
This is interpreted (1997, 2002) as reflecting Freudian notions of regression in dreaming, whereby
thoughts are converted into perceptions, whilst in waking life perceptions and experiences are
converted into abstract thoughts. As a result, Solms argues that Freudian theory is
neuropsychologically plausible. Unfortunately it is not specified as to how the occipito-temporo-
parietal junction switches to a reversed operational mode, so the leap from the clear clinico-
anatomical data to psychodynamic interpretations should be cautious. Solms however

convincingly argues that dreaming is not equivalent to REM sleep, rendering the study of REM
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sleep virtually useless in the understanding of dreaming. Rather, motivated memories from the
past are fused and “seen” in dreams. In contrast activation-synthesis accounts such as those
proposed by Hobson, Pace-Schott & Stickgold (2000), state that a certain level of cortical
activation such as that experienced in REM sleep is required in order to dream. Such activation is
claimed to involve random firings of neurons in active brain regions. The dream is the result of an
individual trying to piece together the random thoughts and images that emerge from this
activation. Solms’ motivated and meaningful dreams, and Hobsons’ random ones, may both be
“synthesized” upon waking and encoded to memory, as frontal deactivation renders encoding
difficult during the dream experience itself. Thus the two views may not differ hugely when

considered in terms of accounting for DR.

1.2.5 Foulkes

Like Hobson, the cognitive model proposed by Foulkes (1985) concerned three main cognitive
processes involved in the generation of dreams: mnemonics, planning and conscious organisation.
Here dreaming seems to be initially triggered by both neurological activation and mnemonic
devices from the memory store, thus adding a psychological element to Hobsonian physiological
accounts. This mnemonic activation is planned by a process that selects which of the mnemonic
sources available should be processed and how. The planner attempts to make sense of this initial
activation and organises it. This process is ongoing - the conscious organiser continues to makes
sense of the activity, with each “draft” depending upon the previous “draft” (Occhionero, 2004).
Thus there is some consciousness involved in the process, although to use the term “control” may

be too ambitious.

Cicogna and Bosinelli (2001) updated Foulkes’ original model by elaborating upon the mnemonic
activation process in terms of applying it to a model of memory (Tulving, 1996) which relied
upon long-term memory (LTM) being divided into four dissociable sub-sections: a procedural
system, a perceptual representations system, a semantic system and an episodic system. The
independent nature of these systems is accountable, in this theory, for the bizarreness so
characteristic of dreams, as each sleep stage/aspect of dreams relates to at least one of Tulving’s

memory systems.

In general Foulkes adopts a developmental approach to the study of dreams (Foulkes, 1979; 1982)

in that dreaming is seen as a consequence of cognitive development. Dreams cannot be formed
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(or, therefore, subsequently remembered) prior to the acquisition of relevant cognitive skills.
Language skills, in particular, seem pertinent when considering the verbal requirement of

remembering dreams, as do memory skills relating to encoding.

1.2.6 Domhoff

Domhoff (2001) made use of Foulkes’ studies on the development of dreaming, as well as others’
and his own empirical work on dream content and the neuropsychology of dreaming, when
devising his “neurocognitive model” of dreams. Domhoff emphasizes the study of dreams over
the lifespan (2007; pers. comm.), like Foulkes, adopting a developmental approach in much of his
empirical work. Domhoff (2001) reports that dreaming develops over childhood. Further content
analyses reveal that children under 5 have bland dream mentation, which he argues reflects an as
yet under-developed cognitive system. Domhoffs paper is essentially a review of empirical
dream work from a number of different areas and approaches, which he fuses to note that current
concerns are reflected in dreams (the “continuity principle”) whilst past concerns are also
activated and present in dreams (the “repetition principle”). Domhoff (2000; 2001; 2002; 2005)
emphasizes the role of the forebrain structures in dreaming. That is that preoccupations with
brainstem regions associated with REM sleep (e.g. Hobson, 1988) do not account for the
development of the cognitive processes associated with dreaming. Thus cognitive
neuropsychological and physiological literature has not yet been assimilated into cognitive
conceptions of dreaming. Domhoff sees dreaming as the outcome of a set of matured cognitive

structures that can be determined via neuroimaging and cognitive enquiry, combined.

1.3 Theories of dream recall and its failure

Six main theories of remembering dreams exist, which aim to explain the difficulties or even
failure of memory processes. They range from relating to the content of the dream (Freud’s
repression- and Cohen and MacNeilage’s salience-hypotheses), to accounting for the cognitive
processes that are unable to function as in waking life, resulting from activation of the brain
(arousal-retrieval and functional state-shift models). Whilst DR is often not defined in scholarly
articles, it generally refers to the propensity to remember dreaming mentation. This can be
measured by DRF: the rate of occurrence in a given time period, more generally in terms of

subjective frequency; the rate of occurrence without a given time period (such as “often”,
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“occasionally” etc.) or in terms of dream detail; the amount of information recalled from one

particular dream or night’s sleep.

1.3.1 Repression

Dreaming was proposed to be one of the few instances in which the unconscious had free reign
(e.g. Jung, 2002). Dreams were famously described as being the “royal road to...the unconscious”
(Freud, 1957) and therefore the inability to recall dreams reflects the impact of the ego’s defences
upon waking to expunge the offensive material and memories. Some evidence has supported such
psychodynamic ideas (e.g. Goodenough, Witkin, Lewis, Koulack & Cohen, 1974, through the
increase of “no content” dreams in a stress condition, and Kohler & Prinzleve, 2007, using
methods of free association), however dreams can be recalled in some circumstances, in some
individuals more than others, and even if trained to do so. Freudian theorists would be able to
counter argue each of these claims, with arguments focusing upon how only acceptable material
would be recalled and that may even have been modified since waking. Evidence has, however,
been found to suggest that repression does not wholly account for DR failure (e.g. Cohen &
Wolfe, 1973). Freud emphasised accessing the unconscious through indirect means, such as
hypnosis and free association, implying that whilst dream content may be difficult to access, the

memory trace is not lost indefinitely.

1.3.2 Interference

In a paper directly disputing the role of repression in remembering dreams, Cohen and Wolfe
(1973) offered the explanation that dream material is simply displaced by other material
encountered upon waking, thus rendering the dream material impossible to access. Whilst three of
the five studies described in the paper offer evidence against repression, using the same measures
adopted by Schonbar (1965) of field dependence, locus of control and inner life, the fourth and
fifth studies demonstrate that, rather, stimuli perceived upon waking interferes with the dream
memory trace thus inhibiting its recallability. The authors moved away from psychodynamic
ideas into cognitive memory functioning upon memory for dreams. This idea has not been
subsequently tested, and a replication is much needed. However contemporary theories of
dreaming and DR tend to emphasise the differences in neurological arousal across sleep-wake
states, and may well account for Cohen and Wolfe’s findings in these terms. The experimental

group made a phone call upon waking, whilst the control group remained in their beds for a
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comparable length of time. It seems then that the tasks for the experimental group may have
encouraged activation of the waking brain, whilst remaining in a sleepy state could have impaired
the transition into waking activation, thus facilitating state dependent dream recall benefits.
Cohen and Wolfe’s application of memory theory to DR may also interact with certain individual
differences traits, if those interested in dreams, for instance, are less distracted by intervening

perceptions at the point of awakening.

1.3.3 Salience

David Cohen extended his ideas on the phenomenology of dreams by emphasising their
characteristics (Cohen & MacNeilage, 1974). The combination of their vividness, emotionality
(both positive and negative), bizarreness and activity (pace of events) produced a score of
salience: a measure of the “subjected impact of the generated dream” (p699). It was found that
frequent dream recallers dreamt significantly more salient dreams than infrequent dream recallers.
Whilst salience may be a product of the dream generation process (an opinion that Cohen and
MacNeilage emphasise) it may also result from processes of dream retrieval. That is, some
dreams may be more characteristically detailed than others. It is assumed that high dream
recallers tend to produce such dreams, resulting in their advanced skills of recallability. However
high dream recallers may engage in different retrieval processes, perhaps drawing upon more
information from a dream memory, thus recalling more salient dreams. It is not surprising that
more salient dreams are likely to be better recalled, even though this proposition stands in direct
contrast with repression hypotheses, but Cohen and MacNeilage demonstrate that salience may be
a cognitive style or individual difference trend. Their results do not allow for the result to be
further explained, however, in terms of whether the relationship between salience and dream
recallability lies at the stage of encoding or retrieval. Correlating specific kinds of memory

abilities with dream recallability (as an individual differences trait) may shed light on this.

1.3.4 Lifestyle hypothesis

Schonbar (1965) also focused upon individual differences in her studies leading to the Lifestyle
Hypothesis. This claimed that there are similarities between individuals who are likely to recall
dreams. That is being particularly introspective, introvertered, field independent (individuals able
to separate and concentrate upon parts of a visual field), creative, with an internal locus of

control, a divergent style of thinking and high imagination for example may increase the
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likelihood of recalling dreams, but this may also further increase the likelihood of being “inner
acceptant”, Schonbar’s definition of the lifestyle described above. Thus recalling dreams is a
behaviour characteristic of the routine and lifestyle of certain individuals. Schonbar accounted for
this in a psychodynamic framework, essentially noting that the traits held in common across
dream recallers concern overcoming repression as a means of inhibiting DR. Further, it is implied
through the name of the hypothesis that these relationships are not unidirectional. Cohen and
Wolfe (1973) directly criticised the findings in Schonbar’s paper when they were unable to
replicate the results (in one instance a correlation went in the opposite direction). Schredl and
Montasser (1996-7a) postulate that Schonbar’s correlations could be mediated by memory
abilities or right hemisphere activation. However Schonbar’s emphasis upon the variation in DRF
has been upheld in many contemporary studies in which individual differences traits are

correlated with dream recallability (see 1.7.1 for a further discussion).

1.3.5 Arousal-retrieval model

Koulack and Goodenough (1974) proposed a cognitive theory that reflected the difficulty of
recalling dreams given the decreased brain activity whilst asleep. The authors do not present their
own empirical work as support of the model. Instead they review literature on memory, sleep and
DR. Whilst the model requires more specific testing, more recent experiments manipulating
arousal have supported Koulack and Goodenough’s claims (e.g. Domhoff, 2001; Hobson et al.,
2000; Rosenlicht, Maloney & Feinberg, 1994; Solms, 1997; 2000).

The model specifically proposed that given the difficulty for dream memories to be encoded
beyond short-term memory (STM) and into LTM, the context within which dreams are best
recalled is immediately upon waking when the dream memory is still in short- as opposed to long
term stores. As a result of the decreased processing of STM, which may be the result of the
central executive component of working memory (Baddeley & Hitch, 1974) allocating resources
such as attention or repetition of material in order to facilitate encoding, dreams are not easily
passed through this stage to reach LTM. Upon waking it is proposed that STM processing
becomes increasingly functional so new perceived material could be encoded more efficiently,
thus accounting for interference effects (Cohen & Wolfe, 1973). Koulack and Goodenough state
that STM storage is assumed not to vary over different states of arousal. Their model accounts for
the recency effect whereby dreams generated later in the night are more recallable than older

dreams (Cipolli, Calasso, Maccomlini, Pani & Salzarulo, 1984). Some early or old dreams are
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encoded in some form and are recallable, however. Dream salience may be at work in those cases.
However the model does not suffice as state dependent effects facilitate DR, and these cannot be
accounted for by the model. That is, an overlapping of context between encoding and retrieval
should lead to the more efficient recall of a memory. As Koulack and Goodenough imply that it is
difficult for dreams to be encoded, an enhanced presence of cues at retrieval should not
necessarily lead to enhanced recall. However maintaining the same context upon waking as was
experienced during dreaming is frequently proposed as a method of facilitating DR. Whilst the
arousal-retrieval model accounts for the difficulty for dreams to be encoded well, it is not

explicitly concerned with cognitive processes of retrieval.

1.3.6 Functional state-shift

This arousal-retrieval model combines ideas from research on memory, learning and brain
activation over the sleep-wake cycle. In addition it offers explanations for interference and
salience effects. Individual differences may interact with arousal-retrieval effects (Hicks, Fortin &
Brassington, 2002). Koukkou and Lehmann (1983) extended these arousal-based ideas in a

framework focusing more upon the state dependent effects of DR as opposed to STM.

For DR to be successful, the context in which it is retrieved should match the context in which it
was encoded. This mirrors state and context dependent memory effects which are well
documented in the memory literature. Koukkou and Lehmann (1983) extended these ideas to
encompass arousal and change of brain activation across the sleep-wake cycle. They argue that
different sleep stages reflect differential patterns of activation, with waking being the most
aroused, REM slightly less aroused, and SWS the least. For a dream to be recallable in a waking
state, the state in which it is generated should match that waking state as best it can. Therefore
more arousal, for instance from REM sleep, should lead to better DR. Whilst this trend has been
demonstrated in numerous studies, methods of measuring DR increasingly demonstrate that
dreams are both produced and recallable from NREM sleep. Differences in recallability may
result from their characteristics, such as REM dreams being coherent, narrative structures whilst
NREM dreams are more transient and “thought like”. Koukkou and Lehmann may well interpret
these differences as resulting from the differences in recallability of functionally different states.
However evidence suggests that distinct sleep stages serve differing functions in terms of memory
consolidation and learning (see section 1.5.1) thus the make up of dreams from REM and NREM

sleep could result from processes of dream generation rather than effects of recall.
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The model nevertheless acknowledges brain physiology over the sleep wake cycle and combines
it with a cognitive account of DR. Koulack and Goodenough’s (1976) model emphasises the role
of memory processes in the impairment of dream encoding, whilst Koukkou and Lehmann’s
(1983) model accounts for variability at retrieval. Taken together, these two theories have been
well supported, they are based upon clear theoretical grounding and acknowledge the unique

context in which dreams are produced.

1.4 Introduction to Memory

Some of the theories of dream recall mentioned above rely upon central notions in cognitive
psychology regarding the experience of remembering and forgetting, such as state- and context-
dependent memory effects, salience of the memory trace and methods of encoding. The present
section is concerned with aspects of autobiographical remembering - memory for one’s own
experiences (Conway, 1990; 2001; 2005; Conway & Pleydell-Pearce, 2000) - of which
remembering dreams form a part. Episodic memories - detailed memories for specific events
(Tulving, 1983; 2002) - are part of the autobiographical system (Conway, 2001) and are often
discerned from semantic memories, which are meaning references lacking in autobiographical
context. It may be more appropriate to conceive of declarative memory as containing a semantic
and an autobiographical system, as memories for one’s own experiences are not always
accompanied by the awareness of an experience and its temporal context (Conway, 2001;
Tulving, 1983; 2002). That is, when recalling an episodic memory with recollective experience,
the awareness of the placement of self during a detailed experience, the rememberer would be
aware that the sensation was a memory as opposed to a perception of a presently occurring
experience. Memories of dreams are, by definition, autobiographical, but highly detailed sensory-
perceptual dream memories could also be episodic, but only if sufficient detail was encoded

during the experience to allow subsequent episodic retrieval.

1.4.1 The experience of remembering

At the time of perceiving or experiencing something, it has to be encoded sufficiently well in
order that it be recalled at a later date. Many factors can influence the degree to which something
is encoded, such as attending to it or encoding it semantically rather than merely physically (when
reading a word, for instance; Craik & Lockhart, 1972). Rehearsing material or ruminating over

memories may well increase their subsequent recallability. At the time of retrieval, a memory
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needs to be accessible and detailed enough to be brought back to mind. Presence of cues can
increase accessibility, more of which are present when recognising an item, as opposed to freely
recalling it. Episodic memories may be experienced differently at this time of retrieval to
semantic memories, due to the increased experiential detail incorporated in those memories.
Considering a graduation ceremony, for instance, may likely require drawing upon a schematic
representation of such a ceremony. An episodic memory for one’s own graduation, on the other

hand, would include more detail, such as emotions experienced at the time.

Whilst working memory models of STM (Baddeley & Hitch, 1974) do not accommodate the role
of the self in STM, the addition of the episodic buffer (Baddeley, 2000) attempted to account for
how an experience and its multi-sensory details can be encoded and bound into a unitary form.
Retrieval of an episodic memory clearly requires accessing some similar kind of unitary code, and
relies upon hippocampal activity. It seems likely that, given the attenuation of frontal structures
during sleep, the central executive component of working memory is unable to fully monitor and
administer appropriate processes to slave systems. This may well result in dreams being unable to
be bound by the episodic buffer, resulting in dreams being poorly encoded and subsequently
difficult to retrieve, especially by sensory-specific cues, leading to episodic memories for dreams

being difficult to encode and retrieve.

1.4.2 Recollective experience

An idea initially developed by Tulving (e.g. 1983) is that remembering an episodic experience
can be accompanied by a sensation of pastness, as if the memory is being relived, if adequate
details are recalled. He referred to this unique sense as “autonoetic consciousness” and may be
characteristied by a sensation of reliving. The sensation has been widely investigated, and found
to be independent from a sense of “knowing”, which is accompanied by mere familiairity of
something at recognition, indicative of a semantic memory. The recognition task equivalent for
episodic memories, in which autonoetic consciousness characterises the experience, is
“remembering”. (Dewhurst & Conway, 1994; Gardiner, 1988; Rajaram, 1993; Tulving, 1987,
2002). In order to experience autonoetic consciousness, the self must be identified and recognised
to have existed episodically, before. Thus it follows that an awareness of the self should form part

of such “remembering”.
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Dreams may be recalled without recollective experience if the self is not as present whilst
dreaming as in waking life, due to physiological factors of sleep (attenuation of the forebrain).
Thus dream memories may be known rather than remembered. However if one considers dream

memories as being truly autobiographical, autonoetic remembering of dreams should be possible.

Grenier et al. (2005) compared the trends of memory features within dreams with recollection
trends over time for autobiographical memories. The trends were comparable for both kinds of
memories indicating that autobiographical memories for dreams and that the autobiographical
system operates over the sleep-wake cycle. The findings are discussed in more detail throughout
the thesis (see 4.1.1). Memories were compared along a host of characteristics, one of which was
an “as is/generic” distinction, which is claimed to be similar in dreams to the remember/know
distinction in memory research. “As is” references are “faithful replicas” of waking life, whilst
generic references are distorted or unrecognisable. That is, generic memory elements lacked
episodic richness. However the comparability of this distinction to remember/know judgements is
questionable, as those coded as generic would not necessarily have been identified based upon
familiarity alone - a requisite for noetic awareness. Rather, elements could have been recognised
on the basis of logic. The “as is” references may have lacked their own episodic richness due to
being confusable with elements of waking life, thus being quite different from something that is
“remembered”. Despite this an attempt to investigate the dreams from a memory perspective
highlights the autobiographical nature of dreaming, even if some measurements do not truly

capture the unique experience of dreaming.

Grenier et al.’s similarity between dreams and waking life is not as strict as Fosse et al.’s (2003)
criteria which identified a dissociation between dreaming and episodic memory as based upon
episodic memories not being replayed in dreams. In both cases dreams were being compared to
waking life criteria, rather than vice versa. A large proportion of units within a dream were
identified as “as is” by Grenier et al., indicating that elements of dreams appear in an episodic

manner.

In fact, there is much evidence to suggest that dreaming and waking thoughts, cognitions,

processes and content overlap substantially (see 1.5).
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1.4.3 Autobiographical memory and the self

Conway (1990, 2001, 2005) described the hierarchical structure of autobiographical memories
from the broad lifetimes periods to general events to the most specific and detailed sensory-
perceptual episodic memories (Conway, 2001). In this way autobiographical memories can be

general and pertaining to the self although not necessarily episodic.

Autobiographical memories include the self as a reference point. That is, the rememberer has
some current conception of the self in the form of the working self (Conway, 2005) encoded in
the memory, which confirms that the experience was a personal one. The autobiographical system
requires that “self’ to be present and active in order that a memory be assimilated into an
individual’s unique LTM store. The self also guides and directs both the processes of encoding
and retrieval. Conway’s (2005) Self-Memory System models the relationship between memory
and the self.

This conceptual self would likely be reliant upon a number of brain mechanisms. However as the
frontal lobes are involved in the search for relevant information and the concurrent inhibition of
irrelevant information (see Greenberg & Rubin, 2003), it may seem logical to assume that their
attenuation during sleep would lead to a difficulty in encoding experiences in terms of the
working self, which itself relates experiences to one’s personal current context. Thus when a
dream is encoded, if it is encoded, it lacks the top down processes such as goal planning, resulting
in a more abstract memory trace. The lack of this contextual knowledge produces memories that
are difficult to assimilate into other memory structures. This may affect dream memory in a
number of ways. Firstly, the memory itself would lack the cognitive operations, in Johnson’s
terms, that may be more characteristic of a waking external event memory (Johnson, Kahan &
Raye, 1984; Johnson et al., 1988). Secondly, the lack of or reduced cognitive operations would
make the dream difficult to encode at the time of being experienced. Some authors refer to this as
the suspension of ego control (e.g. Freud, 1900). The autobiographical-based self-memory system
framework provides a cognitive explanation for such ego control. Thirdly, due to the dream
memories differing so greatly from waking memories, due to the reasons described above, there
may be few cues present at retrieval, leading to the diminished likelihood of successful recall of

clear and detailed dream memories.
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These kinds of dream memories may be similar to childhood memories, which also lack sufficient
knowledge, cognitive processes and frontal development for a referenced memory to be encoded.
Tulving (1983) refers to contextless memories as “free radicals” as they are neither truly episodic
(their source is forgotten) nor semantic, yet they are both autobiographical and experiential. He
gives the example of jokes as being free radicals (pi 17), in that they are often encoded without
contextual information, unless, for instance, that is especially pertinent to the joke itself. This
results in them being particularly difficult to subsequently remember. Dreams, and even waking
thoughts to an extent, share this profile of free radicals and thus blur the distinction between
episodic and semantic memories. Again, using an autobiographical/semantic distinction of
declarative memory ensures that free radicals such as thoughts as dreams are appropriately

conceptualised.

Applying knowledge of autobiographical remembering highlights the processes involved in the
(often unsuccessful) recall of dreams. As dreams are autobiographical experiences themselves,
upon successful encoding (made difficult by the physiological activity of the brain during sleep)
they should share the memory profile of waking autobiographical memories. Despite the
difficulties of encoding dreams during their occurrence, dreams do seem to show evidence of

being self-referential. This is described further below (see 1.6).

1.4.4 The reconstructive nature of remembering

One feature of Hobson’s (Hobson, 1988; Hobson & McCarley, 1977; Hobson, Stickgold & Pace-
Schott, 1998; Hobsons, Pace-Schott & Stickgold, 2000) activation-synthesis accounts of dreams
is that the dream experience is constructed into a more coherent account after the experience has
occurred. That is the memory is to some degree confabulated prior to and during its actual
encoding upon waking. The dream memory is therefore a reconstruction of a series of disjointed
and bizarre images and emotions. As dreams are often recalled in a different context to that in
which they were experienced and encoded, initially being mainly visual, emotional experiences
perceived without controlled encoding processes and awareness of self or time, being recalled in a
verbal form in a more constrained waking environment, dream memories likely involve a degree

of post-hoc production.
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Autobiographical memories are not coherent mental repeats of an experience. Even episodic
memories rarely contain replays of an experience, analogous to watching a film of an eventl
Rather, memories are activated in fleeting fragments, are more recallable when rehearsed and
demonstrate effects of mood congruency (see Matt, Vasquez & Campbell, 1992, for a review) and
mood-dependency (e.g. Blaney, 1986). These effects imply that retrieved memories reflect the
goals of the self (Conway, 2002; 2005; Conway & Pleydell-Pearce, 2000). In all, declarative
memory retrieval is an often effortful process that is subject to the tangible nature of both the
short term (“working”) self (Conway, 2005) and the long term self (Conway, Singer & Tagini,
2004). DR may be especially reliant upon this tangible aspect of autobiographical remembering if
the dream memories have not been consolidated into a coherent episodic form after being
experienced. However the extent to which DR is a truly autobiographical process remains to be

discovered, and is therefore a major aim of this thesis.

1.5 Introduction to the relationship between memory and dreams

In order to fully understand the relationship between memory and dreaming it is necessary to be
aware of the functioning of memory whilst asleep. Badia (1990) summarises this by comparing
the functioning to anterograde amnesia whereby old memories are retained and accessible, whilst
new information cannot be encoded into memories for subsequent retrieval. Whilst asleep, long
term memories (from waking) are accessible and working memory is active. However
information perceived whilst asleep is not easily available upon subsequent awakening. State
dependency cannot fully account for this profile, as memories from waking infiltrate sleeping
mentation, whilst the reverse is not true. In addition it is impossible to ascertain whether material
perceived during sleep would be accessible during sleep, due to methodological difficulties.
Conditioning and habituation studies have illustrated that processing of memories (instructions)
from waking is active whilst asleep, so long term memories are being retrieved. The difficulty
arises when attempting to access material from sleep, in waking. As Badia compares this profile
to that of anterograde amnesics who often suffer from trauma to their medial temporal lobe
structures, especially the hippocampus, it is proposed that relative deactivation of the
hippocampus whilst asleep may well be responsible for the inability to recall (declarative)
material presented during sleep. This also implies that the difficulty relies upon a problem of

encoding whilst asleep, rather than of retrieval whilst awake.

1An exception to this “replay” account of episodic remembering concerns memories for traumatic
experiences; especially flashbacks typical of post-traumatic stress disorder.
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There is ample evidence that long term memories are somehow processed during sleep, from
studies of conditioning and learning. In addition LTM is seen to improve over different sleep
stages, with autobiographical memories appearing in dream reports (Fosse et al., 2003). The
relationship between dreaming and memory is therefore complex and multifaceted. There is
evidence for information processing whilst asleep varying over the sleep cycle and of both
procedural and declarative memory systems, and the retrieval of autobiographical memories
whilst asleep. Badia concludes that the encoding of new information and the consolidation of
previously encountered information may be incompatible, and may well refer to waking and
sleeping states, respectively. However the encoding of new information concerns externally
presented stimuli, and may not relate to internally generated mentation that an individual is
attending to whilst asleep. It is still unclear then as to whether the difficulty of recalling a dream
may be the result of the experience having been inadequately encoded or the inactivity of the

memory system (hippocampus) upon awakening due to sleep inertia.

1.5.1 Consolidation of memories during different sleep stages

Evidence of information processing during sleep comes from the wealth of literature concerning
memory consolidation whilst asleep, whereby memory improves after a period of time spent
asleep relative to waking. Indeed, memory (both procedural and declarative) consolidation is
often regarded a function of sleep, and sometimes, dreaming. Although sleep following some
period of learning seems to improve memory, it is generally assumed that this is due to memory
consolidation during sleep rather than there being less interference or decay than when awake.
That is, there is a whole host of evidence that learning and memory performance is improved after
a period of sleep. Certain studies have investigated this in terms of specific sleep stages (e.g.
Cavallero, Foulkes, Hollifield, & Terry, 1990).

There is much evidence to suggest that improvements in procedural memory follow REM sleep,
as measured by, for instance, mirror tracing tasks (Fogel, Smith & Cote, 2007; Nielsen &
Stenstrom, 2005; Plihal & Bom, 1997; also see Stickgold, 2006) whilst NREM sleep leads to
improvements in declarative memory (Nielsen & Stenstrom, 2005; Plihal & Bom, 1997). More
specifically, NREM sleep is thought to consolidate episodic memories. Wilson & McNaughton
(1994) have demonstrated that hippocampal place cells indicative of episodic remembering, fire

in a rapid episodic, imitative way during NREM sleep, but that the imitation is far less rapid -
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more like in real time - during REM sleep. Thus episodic memories may be consolidated
throughout sleep, but much more efficiently in NREM stages. It is worth again noting that REM

sleep is far from equivalent to the state of dreaming.

Rauchs and colleagues (Rauchs, Bertran, Guillery-Girard, Desgranges, Kerrouche, Denise, Foret
& Eustache, 2004) argue that REM sleep is important in episodic memory consolidation. They
found that “remember” (episodic) but not “know” (semantic) responses in a recollective
experience paradigm task were reduced in participants deprived of REM as opposed to SWS.
Some of the same researchers (Rauches, Desgrange, Foret & Eustache, 2005), however, review
literature that NREM sleep improves episodic memory abilities more than REM sleep. This
discrepancy is difficult to resolve, although the validity of the recollective experience paradigm
distinguishes between strictly episodic memories featuring autonoetic consciousness from
memories of waking experiences. This study was the first to use such a design. Investigating the
memory based components of dreams may also indicate the processing occurring over the sleep
cycle. The hippocampus is relatively active during REM (compared to other brain structures),
implicating LTM processing during that time. Episodic memories may appear in some form in
dreams although their truly episodic nature is questionable (Fosse et al., 2003) due to memories
often being activated in a slightly different manner to that in which they were experienced in
waking life. Nielsen and Stenstrom (2005) note that dreams tend to lack autonoetic

CONSCiousness.

Whilst theories of memory consolidation during sleep suggest a possible function of sleep, to
catch up with all the categorization of perceptions, thoughts, experiences and memories from the
preceding day, they do not indicate anything specific about the functions or cognitions of dreams.
Investigating the memory based components of dreams from various sleep stages may be more
indicative of the processing active whilst dreaming (Cipolli, Faglioni, Mazzetti & Tuozzi, 2005).
Dreams can be conceived of as thoughts of the sleeping mind, thus memories that are activated
during consolidation may become thoughts if Solms’ ideas of the reversal of perceptions to
thoughts as in waking, holds true (Solms, 1997; 1999). It may be that memories triggered during
consolidation could therefore appear in dreams, indicating the processing and cognitions involved

in the dreaming brain.

38



1.5.2 Incorporations of memories into dreams

A major distinction between REM and NREM dreams lies in the actual content and make-up of
those dreams themselves. Whilst recalled REM dreams may be considered to be bizarre, these
ratings are only in comparison to waking memories (cf. Cipolli et al., 1993). REM dreams may
involve some bizarre situations and experiences (such as flying), yet on the whole they comprise

normal and mundane activities, therefore include memories from waking life.

A comparison between REM and NREM dreams by Foulkes, Bradley, Cavallero, & Hollifield
(1989) suggested that the different physiological states give rise to different types of dream - not
just characteristically, but in terms of their make-up. They compared two REM dreams and two
NREM dreams reported by each of 16 young men. They concluded that REM dreams are more
elaborated and include a broader range of mnemonic origins, including episodic memories,
general knowledge, and self-knowledge. This may be due to their increased recallability. In their
study judges scored the degree of correspondence between the dream report and the real life
source identified by the dreamer. They found that REM and NREM dreams did not differ in the
number of identified sources but NREM dreams showed closer correspondence to the original
sources. Further, Foulkes and Schmidt (1983) found that REM dreams were more likely than
NREM dreams to contain self-representation, a finding partly reinforced by Baylor and
Cavallero’s meta-analysis and review (2001), implying that autobiographical memory is active
during REM sleep as well as NREM sleep. Cavallero et al. (1990) however found that the
difference between the episodic references found in REM and NREM dreams disappeared after
controlling for length of reports, which were longer from REM dreams. Discerning between
autobiographical and semantic memory consolidation functions could be more insightful and less

confusing than data aiming to account for an episodic/semantic distinction over the sleep cycle.

Fosse et al.'s (2003) premise was that episodic memories may be consolidated during the night,
so the researchers chose to see whether such memories were incorporated into dreams or not.
Twenty nine participants kept a record of their waking events in detail over a period of 14 days.
They also recorded their dreams and scored them for any signs of incorporation of the episodic
memories. The researchers found that only 1.4 per cent per cent of the 299 dreams that had been
scored, contained any replay of episodic events from the participants’ recent waking lives. As a
result it was concluded that “sleep has no role in episodic memory consolidation” (p. 1). However,

such a conclusion should only be drawn tentatively, for the following reasons.
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It has already been mentioned that REM dreams are more coherent and memorable than NREM
dreams. Also, these REM dreams are less likely than NREM dreams to contain episodic
memories (Baylor & Cavallero, 2001), even though there is discrepancy over the extent to which
episodic memory is improved after REM sleep (Rauches et al., 2004; Rauches et al., 2005). It
may well have been then that Fosse et al.’s participants were scoring the incorporation of episodic
memories into REM dreams, in which case it was unsurprising that such a low rate of events had
been incorporated. Future studies should try to differentiate between REM and NREM dreams.
Also, the incorporation of specific types of memories into dreams may not reflect the
consolidation of such kinds of memories. Instead, it could be that memory consolidation is not
related to sleep or dreaming at all (Vertes & Eastman, 2000). However there could be a
relationship between events that are important to the self and dream consolidation. Finally, Fosse
and colleagues operationalized memory consolidation as occurring only when episodic memories
that had been reported from participants’ waking lives and been totally replayed in exactly the
same way as they had initially been experienced. Thus some episodic memories that had not been
reported may have been incorporated into the dreams. Also, the incorporation may not have taken
the form of total replay. In fact, 65 per cent of the dream reports seemed to reflect some aspects of
waking life experiences. This proportion may have been higher if the judgments had been less
strict. All in all, the relationship between episodic memory and dreaming is not a straightforward
one, although it may be unwise to claim that there is no relationship there at all on the basis of
this study. It is worth remembering that Grenier et al. (2005) found that a large proportion of units
within the dream that they assessed were identified as “as is”, thus further casting doubt on Fosse

et al.'s strict criteria for separating dreaming from episodic memory.

1.6 Introduction to the continuity between dreaming and waking

There is a whole host of evidence that during dreaming material seen or encountered during the
day is somehow re-experienced. The continuity hypothesis reaffirms this, and has been
demonstrated via, for example, blind individuals dreaming without visual images (e.g. Hurowitz,
Dunn, Domhoff & Fiss, 1999); speakers of a second language dreaming in that language if they
have been speaking it during the day; even REMs following the same course as waking eye
movements from the day. Thus it would seem to follow that dream material, specifically, would
include episodic memories from the previous day. It does seem that the continuity between

dreaming and waking extends beyond the re-experiencing of episodic experiences and memories,
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as highlighted by trends of individual differences. The continuity hypothesis (Schredl &
Hofmann, 2003) claims that there are similarities between dreaming and waking memory,
specifically, episodic memory for particular experiences and episodes, even if they are not
“replayed” (Fosse et al., 2003). Schredl and Hofmann (2003) wanted to test the hypothesis in
terms of which waking-life activities, i.e. which memories exactly, are re-experienced by being
incorporated into dreams. They studied individual differences in the relationship between dream
content and waking experiences. This idea has been reinforced and elaborated upon in numerous
other studies, which have extended the time period and pinpointed the specific processes

involved.

Many accounts of dreams (e.g. Solms’, Freud’s, Hobson’s activation-synthesis theories) are not
consistent with dreams being passively experienced, but rather suggest construction and control
processes that differ from those in waking life. In particular, the most striking feature is the
absence of any attempt to maintain consistency either within the dream or between dream events
and general knowledge during the dream. Within the dream, the characters, scenes, and events
shift and change unpredictably and there are gross discrepancies between dream events and the
dreamer's knowledge of the real world. Moreover, such discrepancies appear to be either
unrecognized or unheeded by the dreamer. Some researchers (e.g. Cavallero & Foulkes, 1993)
emphasize the continuity between cognitive processes in waking and cognitive processes in
dreaming, but some data (e.g. Montangero et al., 1996) underlines some striking and important
differences. It is paradoxical that, in the area of dream research, some studies are concerned to
show the bizarre nature of dreams, whereas others stress that dreams are essentially coherent and

orderly. It seems possible to support both views by judicious choice of examples.

1.6.1 Continuity of content

As described above (see 1.5) research demonstrating how dreams include or show references to
memories from waking life indicate continuity of content across the sleep-wake cycle. Memory
impairment for dream experiences may imply that dreams are less likely to appear in waking
thoughts. Whilst dream memories do seem to be less salient than waking event memories
(Johnson, Kalian & Raye, 1984; Johnson et al., 1988; Kemp & Burt, 2006; Kemp, Burt & Sheen,
2003), this may be a facet of encoding difficulties whilst asleep rather than indicating that there is
a lack of continuity of content over the sleep-wake cycle. Even activation-synthesis accounts of

dreaming acknowledge that waking memories are activated and associated memories triggered
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during dreaming, even if this is explained in terms of meaningless and random firings of neurons.
The continuity hypothesis (Schredl & Hofmann, 2003) therefore needs to operationalise

“continuity” in terms of meaningfulness in order that it be better understood.

1.6.2 Continuity of consciousness

During sleep it may become very difficult for an individual to perceive stimuli from their
immediate external environment, however this is not equivalent to the idea that individuals are
not conscious during sleep. Rather, consciousness is altered in that thoughts are experienced as
perceptions, as opposed to perceptions being transferred to thoughts as in waking (Solms, 1999).
A lack of volition (Hobson, 2000) whilst in REM sleep may correspond with a feeling of being
unable to control perceptions in (most) dreams. This could be interpreted in a psychoanalytic
framework in terms of deep rooted desires and fears being dwelled upon without the control and
inhibitory role of consciousness. Whether one adopts a psychodynamic viewpoint or not,
dreaming mentation can be thought of as a “stream-of-unconsciousness” due to the lack of

metacognitive abilities during sleep.

Solms (1997; 1999; 2000; 2002) and Hobson and colleagues (e.g. 1998, 2000) disagree over the
extent to which dreaming consciousness is a controlled experience. Hobsonian activation-
synthesis accounts deemphasises the meaning of dreams and the control processes surrounding
them. Solms’ psychodynamic perspective, on the other hand, sees dreams as motivated
manifestations of meaningful drives. However the experience of dreaming can be active, to some
degree, without necessarily sympathising with psychodynamic interpretations of dream content
and its meaning. De Witt (1988) has argued against what he calls the "hallucinatory movie" view
that characterises dreaming as a passive sensory experience so that dreaming is like watching a
film. This idea is consistent with introspective reports that dreams seem to be revealed or
discovered rather than self-generated. Like a movie, dreams often have characters, places, and
actions in meaningful scenarios, and there is often a narrative plot (especially in REM dreams)
that has continuity and development. However, in opposition to this view, De Witt has put
forward the "impaired consciousness model", whereby the dream is actively constructed and is at
least partly under the dreamer's control, but normal processes of reality construction and reality
monitoring: the process whereby one discerns between an external event and an internally
generated one such as a thought or dream, are impaired or inoperative. Reality monitoring

impairments during sleep may well be the result of attenuated frontal lobe activation or, perhaps
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in Solms’ view, the product of occipito-temporo-parietal junction activity which he claims is
responsible for the reversal of transferring perceptions into thoughts, as occurs in waking
consciousness (1997; 1999).

1.6.3 Continuity of cognition and memory

According to Cicogna and Bosinelli (2001) “all the operations involved in dream generation are
obviously unconscious” (p.35). The dreamer is rarely aware that they are dreaming, with the
major exception being lucid dreaming (Kahan & LaBerge, 1993; Schredl & Erlacher, 2004),
whereby a dreamer is aware that he or she is dreaming at the time. This occurs in about 3 per cent
of dreams (Cicogna & Bosinelli, 2001). Thus, in the majority of cases, the processes involved in
dreaming differ greatly from the conscious awareness characteristic of waking thought, which
may reflect profound differences between remembering dreams and remembering normal
autobiographical experiences, if the self is less central in dreams. Both lucid dreaming and self-
reflection in dreams was increased experimentally by Purcell and colleagues (Purcell, Mullington,
Moffitt, Hoffmann, & Pigeau, 1986), who manipulated the learning of remembering dreams. The
group engaging in the most self-reflective and lucid dreaming over the course of the experiment
had learned attention patterning schemas in waking, thus had utilised mnemonics as a memory
aid. Here the cognitive processes of engaging in controlled memory encoding functioned whilst

asleep, just like in waking.

It might be assumed that due to the relative deactivation of frontal lobe structures during sleep,
metacognitive awareness would be impaired as evidenced through sleeping mentation. However
Purcell et al. (1986) demonstrate that there is much variance in lucid dreaming behaviours,
implying that metacognitive abilities are neither entirely active nor inactive whilst asleep, and
Wolman and Kozmova (2007) argue that rational thought processes are evident during dreams. In
both cases dreaming thought is not entirely comparable to waking thought; it is simply more
structured and controlled than many researchers would imply. Similarly McNamara (2000) found
evidence of counterfactual thought in dreams as well as waking life. These seem typical of higher
order cognitions that may not have been possible to consider when reporting in the night, due to
being close to the dream state in terms of mental activity. It is assumed that brain activity upon
waking allows for a more detailed dream report to be remembered. Indeed the authors emphasise

that the dream is being recalled, rather than false information being generated. This provides
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more evidence of the continuity of processes of remembering between sleeping and waking

states.

Meier, Ruef, Ziegler and Hall (1968) specifically investigated this. The recall of dreams was
found to display trends typical of waking memory processes, including recency, intensity
(salience of dream material) and intraserial interference. In addition the authors claim that the
longer the dream reports (when initially awakened in a REM period), the better recalled in the
morning. This may simply further reflect intensity of dreaming, or even existence of dreaming.
Further, the authors tentatively propose that there was evidence of retroactive inhibition, although
it seems impossible to disentangle this from effects of recency. Meier et al.'s findings are clear
and convincing that memory processes continue to function whilst asleep. The study is now out of
date, however, especially with regard to the reliance upon waking an individual up in REM sleep
only in order to collect dream reports. In a similar vein Botman and Crovitz (1989-90) found that
retention function, a mathematical depiction of the typical number of recallable memories from

any given period in the lifespan, was also reflected in the recall of dreams.

Despite this compelling evidence that there is continuity between waking and sleeping memory
processes, DR is disproportionately poor. Memory processes alone therefore cannot entirely
account for this. In an experiment on the influence of arousal upon memory, Stones (1977) woke
participants from either REM or NREM sleep and required that they learn a list of 15 words.
These words were divided into 5 groups of semantically related words, which were presented in
their categories. Both immediate and delayed recall was impaired in NREM condition compared
to REM, and a condition in which participants had not slept. In both of these two latter conditions
performance was identical for the number of categories recalled, whilst performance was slightly
(although insignificantly) poorer for the REM condition compared to the no sleep condition in
terms of the number of items recalled per category. Based upon ideas by Craik and Masani
(1969), measures of encoding and retrieval can be separately assessed. The number of overall
chunks (or categories, in this case) is proposed to reflect retrieval performance, whilst the number
of items per chunk reflects encoding performance, as efficient, attentive encoding would allow a
more dense recall. Recall performance was divided in this way in order to assess measures of
encoding as well as retrieval, and the results can be seen to reflect both impaired encoding as well
as retrieval when awoken from a NREM phase. Thus the arousal of the brain in NREM sleep may
well impair encoding, whilst sleep inertia following NREM may also prevent memory processes

from operating as well as when the brain is more active. In this way cognitive psychology is seen

44



to elucidate relationships between brain physiology over the sleep wake cycle in terms of DR

processes.

Montangero, Pasche & Willequet (1996) argue that a morning interview, following an awakening
from (REM) sleep, adds information to the dream report that a laboratory night-time awakening
would not access. Whilst the additional information from a morning report (cued by the dream
descriptions collected from the night time awakenings) was dream-like in nature, the authors
argue that distance from the dream report allows for a more balanced report to be elicited. In an
example of a dream reported in the morning, the additional information concerned a name being
on the dreamer’s mind and described efforts of movements. Thus the dream had been encoded in

the night, although was not able to be effectively retrieved until waking.

1.6.4 Problems with the continuity hypothesis

The continuity hypothesis in its simplest form states that a significant positive correlation
between dreams and waking life content would provide support for any form of the continuity
hypothesis. Schredl and Hoffman (2003) emphasize the need for the continuity hypothesis to be
defined and modelled more clearly. Indeed a relationship between dreaming and waking life
could take many forms, such as in terms of cognition, content or consciousness, for example, as

have been described above.

In terms of DRF the continuity between remembering dreaming and waking experiences is
difficult to ascertain. Previous studies have attempted to correlate a range of memory abilities
with DRF (see 1.7.2.2 and 1.7.2.3). However there are many differences between these types of
remembering. Remembering dreams (episodic, autobiographical, sensory perceptual, internally
generated experiences) is not similar to remembering word lists (semantic episodic, non-
personally relevant, brief perceptions of externally occurring stimuli), for instance. The
neurological context in which dreams are generated is also drastically different from that of
waking perception, largely in terms of the deactivation of the frontal structures which would
otherwise contribute to attention towards dreams and the allocation of resources enabling their
encoding for subsequent retrieval. This leads to intrinsic differences between dreams and waking
memories. In addition the waking memories that may be incorporated into dreams may not

maintain all features accurately as a result of the arousal and activation of the sleeping brain. It is
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necessary that the continuity hypothesis stipulates how such overlap between dreaming and

waking is possible.

The following section illustrates how some aspects of waking life lead to enhanced DR, which

may well result from more general continuity of processes over the sleep wake cycle.

1.7 Introduction to dream recall correlates

The majority of investigations of DRF employ correlational designs (see Schredl & Montasser,
1996-7 a and b for a review) in order that the variance in DR can be accounted for by some
variable(s). These often include personality traits or memory based measures, in some instances
the former are measured by the latter (for instance field [injdependence traits are measured with

the embedded figures task).

1.7.1 Individual differences

A host of personality traits have been postulated to relate to DRF, ranging from the
psychodynamic (e.g. Hartmann’s "thin boundaries”, 1991) to the more biologically oriented (e.g.
anxiety, Schonbar, 1965). Thin boundaried individuals are defined as being “unusually empathic,
unusually open in psychological interviews, quickly and intensely involved in relationships, and
have a fluidity of thoughts and feelings, are more likely to remember their dreams than thick
boundaried individuals” (Hartmann. 1991, p311). Although demonstrating the influence of
individual differences upon memory processes, Hartman’s boundary concepts may be criticised
for simply defining characteristics associated with recalling dreams or not. Boundary thinness has
been found to correlate significantly with remembering longer, more detailed dreams, and the
dreams being more emotional and vivid, which have all been grouped together in a factor analysis
(Hicks, Bautista & Hicks, 1999). Thin-boundaried persons also appear to regard their dreams
more highly, that is they attribute importance to dreams (Schredl, Kleinferchner & Cell, 1996).
However when Hicks et al., controlled for dream length the other relationships failed to reach
significance. According to Hartmann, Rosen & Rand (1998), “the trait continuum ranging from
thick to thin boundaries is similar to the state continuum running from focused waking thought to
dreaming, and (that) both continua refer to the same aspects of cortical activity” (p 31), which
provides a potential neurological explanation for this effect, although it fails to explain why some

individuals are more likely to lie at a particular point on the continua. It must also be emphasised
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that this relationship is merely correlational, not causal, that is the cortical activity may be a
result, as opposed to a precipitant, of this behavioural trait. According to Hobson et al. (2000) this
may represent the point of neuromodulation from cholinergic to aminergic activation when
waking up from REM sleep. This also mirrors Koulack and Goodenough’s ideas on arousal,

which predicted that arousal is necessary for dreams to be held in memory and later recalled.

Blagrove & Akehurst (2000) and Wolcott & Strapp (2002) warn that DR is a sensitive measure,
and that relationships with DRF should not be confused with relationships concerning dream
detail or characteristics of dreams. These sentiments are repeated by Beaulieu-Prevost and Zadra
(2005), who challenged the oft-cited idea of a simplistic relationship between attitudes towards
dreams and DRF. Attitude towards dreams and diary DRF were independently related to
estimated DRF: the measure/approach usually adopted in papers claiming a positive correlation
exists between DRF and attitude towards dreams (according to this study - this only seems to be
the case in questionnaire studies. Diary studies certainly differ in their operationalisation of DRF).
Also, estimations of DRF were found to be inaccurate, with attitude towards dreams mediating
this effect. Nevertheless, the idea of a willingness to recall dreams as an influence upon DR has
received support (Beauliou-Prevost & Zadra, 2005; 2007; Green, 1999; Wolcott & Strapp, 2002).

1.7.2 Cognitive correlates

As DR has been theorised to be a product of various cognitions (Cohen & MacNeilage, 1974;
Cohen & Wolfe, 1973; Koulack & Goodenough, 1974), it has been correlated with a host of
cognitive measures, especially memory based. However findings are often contradictory and the

memory tasks are non-autobiographical.

1.7.2.1 General

Schwartz (2004) found that similar cognitive functions were clustered together using a variety of
statistical procedures, such as recent memory, visuo-spatial processing, verbal activity, reasoning
or emotions in a single-cased diary study, which also demonstrated the stability of these clusters

over time (15 months) in accounting for memory for dreams.

Individuals scoring highly on standardised IQ tests, and who tend to struggle with more open-

ended creativity assessments, are known as convergers. Those with the opposite bias are known
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as divergers. Austin (1971) found that divergers have higher DRF than convergers. However as
dream reporting tends to rely upon communicating thoughts clearly and verbally, it may be that
successful reporting depends, in part, upon verbal abilities. Indeed some researchers have
explained the gender bias of DR in terms of females having a more expressive communication
style (e.g. Kramer, Delis & Daniel, 1988).

1.7.2.2 Memory based correlates

A central tenet of Koulack and Goodenough’s (1974) model is that DR relies upon STM function.
Cohen (1971) found a correlation between STM and DR. LTM has not been investigated in this
way, with the exception of a study by Schredl, Morlock and Bozzer (1996), in which high dream
recallers were found to recall more childhood memories than low dream recallers. The authors
note that personality dimensions could well account for this relationship as much as memory

abilities could.

Relationships between DR (and DRF) and a variety of memory based correlates are discussed in
detail throughout this thesis. However it should be noted that dream researchers tend to shy away
from memory theory. Rather, comparisons of dreams and waking memories in terms of their
characteristics have been conducted by memory researchers (Botman & Crovitz, 1989-1990;
Grenier et al., 2005; Johnson, Kahan & Raye, 1984; Kemp & Burt, 2006; Kemp, Burt & Sheen,
2003).

1.7.2.3 Visual memory

A number of different measures of memory ability have been proposed in accounting for variance
in DR. However, different types of memory do not seem to be related to DR in a simplistic,
illustrative way. However, as dreaming involves the visual system so heavily (the visual cortex is
highly active when dreaming), visual memory has been hypothesized to relate to DRF. Okada,
Matsuoka and Hatakeyama (2000) found evidence for relationships between waking visual
imagery and dream recall when comparing frequent and infrequent dream recallers. However the
imagery measures were based upon self-report questionnaires, and did not relate to visual

memory, specifically.
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Cory, Ormiston, Simmel and Dainoff (1975) assessed this cognitive ability of visual memory as
an explanation of DR. A significant positive correlation was found. Consistent links between
visual memory and DRF have also been reported for elderly persons (e.g. Waterman, 1991) and
patients with dementia (Brunner, Kramer, Clark, Day, Trinder, & Roth, 1972; Kramer, Roth, &
Trinder, 1975; both cited in Schredl, Wittman, Ciric, & Gotz, 2003).

However this. relationship has not been replicated consistently (e.g. Schredl, Jochum, &
Souguenet, 1997). Schredl, Frauscher and Shendi (1995) found a significant correlation between
visual memory and DRF, but not with report length. Thus, with the exception of a few studies
such as Cory et a/.’s, there seems to be clear evidence against the basic memory ability theory, at

least in terms of visual memory.

1.8 A note on methodology

A variety of measures of DR exist that largely aim to quantify DRF, including questionnaire
measures, diary reports producing DRF values (usually the proportion of days in which a dream
report was produced) as well as dream detail (characteristic) information, and laboratory

awakenings.

Foulkes (1979) reviews the literature assessing the differences between home-recalled dreams,
which usually utilize spontaneous morning reports, and laboratory controlled dreams, in which
participants are often awakened at particular times throughout their sleep cycle. Dreams recalled
in home environments are more likely to have occurred longer ago than the laboratory dreams,
which may account for the characteristic and content differences between these two types of
dream report. Specifically, Hall and Van de Castle (1966), who developed a famous dream coding
system, found that dreams spontaneously recalled in the laboratory were significantly longer than
“spontaneous” home dreams, suggesting that greater selectivity takes place when at home -
possibly due to individuals not focusing upon their dreams when in their everyday routines. In
addition, home dreams are more likely to be generally dramatic and emotional than laboratory
dreams. While this could be accounted for by a lack of environmental input affecting dream
content when in a laboratory controlled environment, it may well be that specific features of
dreams (such as bizarreness or emotionality) make them more memorable, as with waking events.
Cipolli et al. (1993) noted that the proportion of bizarre events to non-bizarre events is about 2:1.

After a delayed recall, bizarre events were more memorable, suggesting a clear memory
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advantage for such characterised memories. It has been suggested that this effect represents the
richer encoding of the memory, hence possible greater memorability, as opposed to more bizarre
events occurring. However as dreams reported from a home setting are likely to be slightly older
than the laboratory dreams in general (as it often takes longer for a participant to report their
dreams at home than in the laboratory) the home dreams may have to be slightly more memorable
in order to be recalled at all. Thus characteristics of dreams seem to alter their recallability, but

they are generated by the environment in which the dreamer is situated.

1.8.1 Laboratory based measures of dream recall

What the discovery of the strong correlation between dreaming and REM sleep has achieved is to
provide a methodology for dream research. Previously, researchers had to rely on diaries in which
people recorded their dreams at home, but the accumulation of data by this method is slow
because people typically report only two or three dreams each week. By contrast, when subjects
are brought into the laboratory to sleep and are awakened during REM sleep, several dream
reports can be collected each night. The laboratory method also has other advantages. Although
home-dream reports tend to be of vivid, emotional, and bizarre dreams, these turn out to be
misleadingly unrepresentative. REM-sleep wakings produce more mundane, realistic, coherent,
and well-formed dreams which are nothing like the weird and strange dreams in the home-dream
reports (Cavallero & Foulkes, 1993). In the laboratory, the conditions of recall can be controlled
and manipulated so that the effect of distractions and delay intervals can be systematically
assessed and pre-sleep stimulation can be presented so as to study its effect on dream content. It
has become possible, therefore, to apply the methods of cognitive psychology to dream research
and to search for commonalities between memory processes in waking life and memory processes
in dreams. However, dream research is still entirely dependent on self-reports, and there is no
way in which dreams can be judged as accurate or not accurate. Studies are usually restricted to
very small numbers of participants (perhaps because sleeping in a lab and being woken up several
times a night is not an attractive prospect), and results have tended to vary from one laboratory to
another. For whatever reason, cognitive psychologists have so far shown rather little interest in

dream research.
Montangero et al. (1996) describe a method of gathering dream information by firstly waking an

individual in a sleep lab (or at home, if EEG information can be collected appropriately, such as

with the Nightcap (Mamelak & Hobson, 1989): a portable eyelid movement sensor, then reading
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that gathered information back to the participant upon waking in the morning, and allowing
additional information to be reported). In defending this approach the authors note that nighttime
awakenings cannot elicit lengthy dream reports, necessarily, due to a fear that the participant
involved will not be able to return to sleep (presumably ethical guidelines stipulate that this is a
concern) and that allowing a participant to wake fully would prevent subsequent valid
awakenings (and dream collections) in the later same night. This implies that the many studies
that have employed laboratory awakenings in order to yield reports of sleeping mentation may not
be validly comparable to DR when awake, if experimenters maintain a sleepy state at the time of

recall.

1.8.2 Diaries and questionnaires of dream recall

Some researchers prefer a more ecologically valid method for collecting dream reports whereby
participants rely on more subjective self-report measures in their home environment. Typically
this involves keeping a dream diary, from which experimenters can assess either dream detail (the
kinds of characteristics or themes typical of dreams) or DRF (usually by counting how many
reports were elicited in the given timeframe). Questionnaires are also often used as a means of
determining DRF (Schredl, 2004).

Both diaries and questionnaires have been employed in this thesis as a means of establishing both
dream detail and DRF for a number of reasons. Firstly, sleep laboratory resources were
unavailable. Secondly, diaries provide a way of gathering a dream report in a waking state, so
relying upon waking autobiographical retrieval processes, which can then be used to validate a
subsequently recalled report. Thirdly, both questionnaires and diaries are relatively convenient for
a participant to complete. Fourthly, they allow an individual to report experiences that they may

be embarrassed to verbalise in a more personal interaction, thus overcoming certain ethical issues.

1.8.3 Memory paradigms as a measure of dream recall

DR tends not to be investigated by memory researchers. Instead researchers who compare the
dreaming and waking brain tend not to consider DR, and vice versa. This thesis proposes that in
order to adequately conceptualise DR, it should be compared to sensations, processes and abilities
of waking memory. Applying models of autobiographical memory to DR should ascertain the

extent to which the profile of dreams matches that of waking autobiographical experiences.
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1.9 Summary and aims

Whilst memory abilities have been correlated with DR in some studies, the designs are often
correlational, therefore assuming that memory abilities influence DR abilities, and unable to
investigate the influence of third variables. This thesis explores whether dream memories are
autobiographical, by comparing their characteristics and recallability to waking autobiographical
experiences and by investigating the role of the self. The continuity hypothesis (Schredl &
Hoffman, 2003) is therefore re-focused, and cognitive (memory) variables are emphasised as
accounting for many of the correlates of dream recallability. The thesis aimed to draw the
resulting ideas together in order that the differences between the recallability of dreams and

waking events be understood.

To summarise, evidence has been found for continuity over the sleep wake cycle in terms of how
dreams and waking autobiographical memories function (Botman & Crovitz, 1989-90; Grenier et
al., 2005), however DRF is almost independent of waking memory abilities (Yu, 2006). In
addition recent evidence has suggested that DRF decreases over the lifespan at a faster rate than
the speed at which memory impairment becomes present (Giambra, Jung & Grodsky, 1996). Thus
these two ideas are difficult to reconcile. Autobiographical and episodic memory functioning may
be continuous throughout life (i.e. whilst asleep as well as when awake) but recalling dreams
could rely upon a host of other processes. It is assumed that the influences are humerous due to
the widespread variation in patterns of DR. This thesis therefore aimed to conceptualise the
profile of remembering dreams, especially in comparison to remembering waking
autobiographical memories. This was hoped to ascertain whether DR failure could be attributed to
autobiographical memory processes. In particular this was done by focusing upon processes of
retrieval as opposed to encoding. Differences between the sleeping and waking brains have been
described, which likely account, at least in part, for why dreams are so difficult to recall (as they
have not been sufficiently encoded). The dreams that have been encoded are similar to waking
autobiographical experiences thus their comparability is enhanced. Such memories require to be
investigated at the stage of retrieval as the physiological impairments at the time of generation

and experiencing have already been overcome.
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The specific aims of the thesis were to:

Design a new method of conceptualising DR within the broader context of a memory
experience measure out of the laboratory

Ascertain the influence of individual differences and memory based variables as
correlates and factors of DR

Directly correlate different kinds of episodic memory measures with DR and memory
experiences

Directly compare memory for dreams with memory for normal waking experiences
Directly compare the factors contributing to dream memories with memories for waking
experiences including characteristics and retrievability

Account for the effect of memory rehearsal upon dream memories and waking memories
Investigate the relationship between dream content and the self

Explore dream content in terms of comprehensibility

Overall, ascertain the extent to which recalling dreams is a process of autobiographical

memory.
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Chapter 2: Developing a New Measure of Dream Recall

Introduction

Whilst laboratory measures of dreaming, such as waking an individual once they have entered
REM sleep, may be valid, they are difficult to administer to a large sample. Self-report measures
of dreaming and DR (and DRF) and few and far between. They have been criticised for being
subjective and therefore invalid measures (e.g. Schredl & Montasser, 1996-7a). However Foulkes
(1979) claims that laboratory measures may reduce the prevalence of dreaming in young children
due to the laboratory being a relatively bland environment from which to collect dream material,
whilst other investigations (e.g. Foulkes & Schmidt, 1983) have found a high rate of reported
dreaming when in the laboratory, presumably resulting from altered environments and being
woken in REM sleep. A self-report measure that would correlate highly with other measures,
such as characteristic ratings or diary measures, would therefore be a reliable and usable measure

of DR in a number of settings.

Diary measures of DR provide rich data about dreams themselves, although this is not always a
convenient way of gathering data and ignores accurate DRF measures. A more suitable measure
of DR would utilise a questionnaire. Investigations of DR have used a host of measures.
Questionnaire measures in the past have neither been standardised nor validated and tend to
include just two or three questions requiring participants to estimate their dreaming habits.
Schredl (2004) reports that a single question measure, a seven point scale in response to the
question, “How often have you recalled your dreams recently (in the past several months)?”, is
reliable over time (although the time interval is not specified, it is implied to be over weeks).
However DR can change with routine, thus a questionnaire item such as this may not be entirely

valid for a particular time.

This chapter presents two experiments. Firstly a new measure of DR as part of a memory
experiences questionnaire is psychometrically developed and validated against diary measures of
dreaming. Secondly, it is found to correlate with a host of individual differences traits. Overall a
highly usable measure of DR has been produced as well as a measure of memory experiences

more generally.
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2.1 Experiment 1: Developing a psychometrically validated measure of

dream recall: the Dream Memory Questionnaire

2.1.1 Introduction

Although much research has been conducted upon the characteristics of autobiographical
remembering and false memories (e.g. Johnson et ai, 1988), relatively little research has
investigated the potential cognitive relationships between the characteristics of autobiographical
memories and memories for dreams. Despite this, evidence suggests that the characteristics
facilitating waking event recall such as bizarreness (McDaniel & Einstein, 1986), emotionality
(e.g. Loftus & Burns, 1982) and personal salience also facilitate recall in dreams when they are
bizarre (Cipolli et al., 1993), emotional (Cohen & MacNeilage, 1974; Hicks, Bautista & Hicks,
1999) and personally salient (Cohen & MacNeilage, 1974), for example. As dream memories are
autobiographical experiences it would follow that dreaming relies on autobiographical memory
functioning and processes. The development of the questionnaire described below adopts a
unique perspective in that it requests information about sensations of autobiographical memory

for waking experiences as well as dreams.

Research by Grenier et al. (2005) has also suggested that the similarities between dreaming and
autobiographical remembering extend beyond the characteristics of those memories. Specifically,
the patterns of recall over the lifespan are comparable. This includes the three main features of
autobiographical remembering: childhood amnesia, the reminiscence bump and a recency effect
(see Chapter 4 for more detail). Once dreams are able to be recalled, they tend to be very
emotional in the early years (Bulkeley et ai, 2005; Foulkes, 1979). As earliest dreams are
seemingly memorable for some individuals (Bulkeley et ai, 2005; Fiske & Pillemar, 2006), they
seemed to serve an appropriate methodological validation for the questionnaire. That is,
significant correlations between diary measures for the characteristics of earliest as well as recent
dreams and the new questionnaire would provide evidence for the questionnaire’s reliability and
validity. Remembering early experiences have also been found to correlate with DRF (Robbins &
Tanck, 1978; Schredl, Morlock& Bozzer, 1996).
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2.1.2 Hypotheses and aims

Autobiographical memory experiences and dreaming behaviours aimed to be explored via
designing a questionnaire consisting of items high in face validity and theoretical standing. The
psychometric validation of this measure of memory (including dream) experiences, through using
items analyses, indicated the types of items that are indicative of remembering dreams. This was
also compared to measurements taken from actual dream reports to see if more commonly used
diary-style paradigms can predict scores on the newly formed memory experiences measure,
which shed light onto the reliability of these two distinct forms of measuring dream experiences.
This study is therefore able to investigate the behavioural correlations between a range of

sensations of autobiographical memory and recalling dreams.

This experiment aimed to develop a psychometrically sound questionnaire of DR as part of a
measure of memory experiences, based upon items relating to dreaming and autobiographical
memory. The questionnaire classified the behaviours associated with recalling recent and earliest
dreams. Such an approach may help to clarify whether a likelihood of recalling dreams is a

cognitive ability or one that is more associated with certain personality traits.

2.1.3 Method

2.1.3.1 Participants

Two hundred and thirty three individuals, opportunistically sampled and mainly comprising of
Psychology students (30 males, 203 females; median = 20 years and 0 months) participated in this

study by completing a paper questionnaire.

2.1.3.2 Stimuli

Items relating to sensations of dreaming, daydreaming and autobiographical remembering were
devised based upon having high face validity. The questionnaire contained a number of
hypothesised constructs, each assessed via at least 3 questionnaire items and formulated as based
upon their relation to dreaming and memory experiences. The constructs were: daydreaming
(Singer, 2003), déja-vu (Zuger, 1966), general sleeping patterns, emotions in dreams (Cohen &

McNeilage, 1974), remembering dreams, detail of dreams, routine of recall, post dream
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experiences, senses in dreams, comprehensibility, attitudes towards dreaming (Beaulieu-Prevost
& Zadra, 2005; 2007), intensity of dreams (Cohen & MacNeilage, 1974), individual differences
in dreams, ruminating, continuity between dreaming and waking (Schredl & Hoffman, 2003), the
development of remembering dreams, perspectives in dreams, returning/involuntary memories
and control of dreams. For the questions loading onto each of these hypothesised underlying

construct in the questionnaire, see Appendix A.

Most items can be seen to reflect dreaming behaviours explicitly, in referring to frequency of
experiencing particular behaviours, assessing depth of detail or vividness, or accounting for the
continuity between dreaming and waking behaviours. In addition a number of items refer to
experiences of the sensation of déja-vu, which can be defined as a sensation whereby there is an
overwhelming sense of familiarity juxtaposed with knowledge that that familiarity is
inappropriate (Brown, 2004). In experiential terms, this may feel extremely strange as if, for a
fleeting moment, everything that is perceived has already been perceived before. In fact, the term
“déja” translates as, “before”. Whilst the frequency of experiencing this sensation has been found
to correlate with DR (Palmer & Dennis, 1979; Zuger, 1966), déja-vu experiences may also be
associated with the confusion of dream content being interpreted as having actually occurred
(Neppe, 2003). The experience also typifies a sensation of memory with great individual
differences variation, just as with DR. The questionnaire consists of a number of items referring

to different déja-states, as described by Neppe (1983).

All questions could be answered on a five point rating scale. These used a variety of frequency
measures, such as “always”, “for some of my dreams but not for others”, “sometimes”, “for some
parts of my dreams but not for others”, “never” as well as ratings using particular timepoints,
such as “daily”, “once/twice a week”, “a few times a month”, “once a month”, “a few times a

year/never”.

Demographic information was also collected, including a question on how many hours the sample
tended to sleep for each night. In addition to this first part of the questionnaire which was
designed to measure dream memory, a second part required participants to recall three early and
three recent dreams. The dreams were reported alongside the estimated time of occurrence. The
reports were scored according to detail (the extent to which events from the dream were reported)
and clarity (sensory-perceptual and emotional experiences) on a 5 point scale. Table 2.1.1 details

the represented values below. These can be alikened to the detail and episodic richness ratings of
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the Autobiographical Memory Interview (AMI, Kopelman, Wilson & Baddeley, 1989)

respectively, although on a 5 point as opposed to a 4 point scale.

Table 2.1.1 Ratings used for the detail and clarity scores

1- none

2 - very few details/experiences reported.

3 - Some details/experiences reported but it is clear that there are omissions, or the sensation was
not strong.

4 - Lots of detail/quite a strong sensation reported.

5- All details seem to be recalled. There are no gaps in the report.

(In addition for clarity responses: The sensations are so profound they may well indicate that they
were woken up by the experiences, or there was a continuity of the experience into waking life,

such as waking up crying or screaming.)

A mixture of both positively and negatively scored items was used. That is for the positive items
a lower score indicated a greater likelihood of recalling dreams (such as 1 for “daily” or
“always™). For the negative items, scores were reversed so that summing the scores from each
item would give a total score for likelihood of recalling dreams. The result was that all items with

a lower score reflected a heightened propensity to recall dreams.

The DMQ had thus been devised using a number of new measures in the field of dream memory,
including 90 questions requesting self-report judgements on dream behaviours. In addition
participants provided a diary style alternative measure of dream detail through their dream

reports.

2.1.3.3 Procedure and Analyses

Questionnaires were distributed, participants were asked to complete them in their own time and
instructed to answer all questions. If they could not remember dreams participants were asked to
indicate so. Participants were also asked to indicate if they were not reporting a dream due to its
content that they preferred not to reveal, so this missing data could be labelled appropriately.

Completion of the questionnaire took approximately 45 minutes.
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Descriptive responses to all items were studied. An iterative reliability (items) analysis was
conducted in order to ascertain that only psychometrically stable items were included. Items were
removed based on strict criteria (see below) in order to reduce the DMQ to a concise form. The
finalised DMQ was factor analysed using principal components analysis and its factor structure
confirmed. Gender was correlated with the final DMQ. In order to ascertain methodological
reliability the finalised measures were also correlated and regressed with the length, detail, clarity

and other measures of the diary style reports of both the earliest and recent dreams.

2.1.4 Results

A general idea of the frequency of dream recall (DRF) and the level of detail recalled from
dreams (DR) emerged from the questionnaire responses. Approximately half (49.1%) of
participants felt that they dreamt daily and 37.5% answered, once/twice a week. The remaining
participants felt they dreamt a few times a month (7.8%), once a month (3.0%) or a few times a
year/never (2.6%). Thus participants felt that they dreamt frequently. However asking participants
how often they remembered their dreams gave rise to a different profile of results with just 18%
responding daily; 42.1%, once/twice a week; 26.6% a few times a month; 7.3% remembering
their dreams once a month and with 6% a few times a year or never. This shift towards more
occasional DR was reflected in the responses to the question, “How often do you forget your
dreams?”, although the pattern did not mirror those of remembering dreams exactly, as there was
a tendency to answer with a high frequency response in both instances. 21.1% felt they forgot
their dreams daily, 28.8% once/twice a week, 27.6% a few times a month, 6% once a month and

6.5% a few times a year or never.

Table 2.1.2 below shows the descriptive statistics for the questionnaire items. In addition the
mean response to the demographic question, “For how many hours do you sleep each night?” was
2.74 with a standard deviation of 1.04, indicating that on average participants slept for about 7
hours each night. Table 2.1.2 also illustrates how 14 items were skewed to the left (items with a
mean below 2) whilst only 1 (“How often do you experience a sense of revelation upon waking,
despite the dream being confusing?””) was skewed to the right (mean >4), indicating a consistently
low frequency of occurrence. Those items skewed to the left related to attitudes towards
dreaming, indicating a positive attitude overall. Participants used the full range of responses

available to them in the closed-ended questions, with the exception of question 58 (“Do you feel
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that there are differences between people in the way that they dream?”) whereby no-one
responded with, “no - people dream in the same ways”. Responses to, “Do you have a generally

accepting attitude towards dreams?” omitted “never”.

Table 2.1.2 Descriptive statistics for questionnaire items in order of ascending means

N Mean Std.
Deviation

Do you think that everybody dreams? 233 142 0.57
Do you have a generally accepting attitude towards 231 1.44 0.80
dreaming?
How frequently do you find yourself ruminating? 233 151 0.77
Do you think you dream in colour? 229 1.56 0.99
Are you ever aware of being able to use the sense 232 172 101
of hearing in your dreams?
How often do you feel you dream? 232 1.72 0.92
Have you ever experienced the sensation of déja- 233 1.70 0.85
vu?
How often do dream contain material relating to 232 1.82 0.90
waking life, without replays?
Do you feel that there are differences between 231 1.84 0.85
people in the way that they dream?
Do you tend to remain in the perspective of yourself 233 1.87 0.99
when dreaming?
Would you like to remember more of your dreams? 233 1.90 1.19
Do you dream especially vivid dreams? 232 1.92 0.90
Do you feel your dream content has changed as you 232 1.93 1.00
have gone through different life periods?
Déja-fait? 220 1.97 0.88
Would you like to forget more of your dreams? 232 2.05 1.16
Do you dream especially intense or clear dreams? 232 2.06 0.87
How often are you aware that you have been 232 2.08 1.09
dreaming?
How often do you experience the sensation of 232 2.10 1.29
daydreaming?
Do you feel there are differences between people in 232 2.12 0.94
the way they remember their dreams?
Déja entendu? 221 2.17 1.13
Do you think that dream content can be analysed? 233 2.18 1.09
Do you enjoy your dreams? 233 2.18 1.02
Déja arrive? 219 2.19 1.05
Do you feel that your dream content has changed as 231 221 1.10
you have grown older?
Do you remember details of people and places as 233 2.22 1.03
well as what you are doing in your dreams?
If you are familiar with the sensations described in
14-15, how long does it take for these sensations to 224 2.24 1.21
disappear?
Do you remember details in terms of a story/theme? 233 2.29 1.09
How intense are your dreams? 231 231 0.96
Déja-pense? 219 2.33 1.05
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Do you feel that dream content is unrelated to
experiences In waking life?

How often are you distracted by daydreaming?
Déja-reve?

Do you feel that your feelings in your dreams mirror
those from waking life?

How often do you remember your dreams?

How often do you take on the view of somebody
other than yourself?

Do you think that you dream more depending upon
how much sleep you have?

Do you think you dreamt similar things when
younger to what you dream now?

Do you have particularly emotional dreams?
Déja-vecu?

Are you ever aware of being able to use the sense
of touching in your dreams?

How frequently do you dream about
events/memories from the previous day?

How often do you experience the sensation of
involuntary memories interrupting you?

Have you ever experienced an awareness that you
are dreaming, whilst dreaming?

How old were you when you started dreaming at
night?

How much detail do you typically remember from
each dream?

Do you feel that you remember your dreams
routinely?

Do you think that dreams should be forgotten?

Do you feel you often understand why you dreamt
particular material?

Do you feel continuity between experiences in
dreaming and waking life?

Do you feel you understand why you dream the
material you dream?

Déja-recontre?

How frequently wake with lingering sensation of
bizarreness?

Déja-pressenti?

Déja-su?

Do you think it is important to understand dream
material?

~ you daydream to what extent do you find you lose
awareness of the external environment?

How often do you have dreams where you can see
yourself from an observer perspective?

How intense are your daydreams?

Do you ever feel scared by your dreams' content?
How often does a memory of a dream involuntarily
return to mind?
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N Mean Std.

Deviation
Do you feel that you forget your dreams routinely? 231 3.08 0.96
How frequently do you dream about 232 3.09 1.03
events/memories from the previous week?
How frequently do you find yourself ruminating and 233 3.10 1.36
unable to return to atask?
If you responded "yes" to g88, do you feel you are 116 3.10 131
more likely to remember your dreams if you deviate
from that pattern?
How much detail do you typically forget from each 230 3.10 0.75
dream?
Do you, on average, have a regular sleep pattern? 233 3.17 1.07
Emotionally neutral dreams? 232 3.20 1.22
Emotionally negative dreams? 232 3.24 1.10
How often do your dreams contain replays of 233 3.25 112
experiences from waking life?
Emotionally positive dreams? 233 3.25 1.07
How frequently wake with insights into the meaning 231 3.25 1.15
of the dream?
How many hours sleep? 232 3.26 1.04
How rapidly do you typically forget a dream? 230 3.34 112
Frequency of feeling of a dream, although not 233 3.35 1.09
memory, involuntarily return to mind?
Frequency of sensation whereby you cannot 233 3.45 111
understand the dream at all?
Do you ever try to control what you are doing whilst 233 3.47 131
you are dreaming?
How often do you experience a sensation of 231 3.48 1.15
profound incomprehension when waking?
Do you ever feel out of control of what you are 232 3.53 1.26
dreaming?
Are you ever aware of being able to use the sense 233 3.57 1.19
of taste in your dreams?
Are you ever able to control what happens in a 233 3.58 1.25
dream?
Profound incomprehension whilst dreaming? 231 361 111
How old do you feel you were when you started 224 3.61 1.18
daydreaming?
How old were you when you started remembering 225 3.62 0.99
your dreams?
How often do you forget your dreams? 232 3.62 1.08
How frequently wake with sensation of clarity or 233 3.66 1.08
understanding?
How often do you confuse memories for dreams and 232 3.69 1.25
actual memories for events?
How often do you experience a sense of revelation 232 3.80 1.19
upon waking?
Are you ever aware of being able to use the sense 233 381 111
of smell in your dreams?
Do you feel in control of what you are dreaming? 233 3.82 1.26
How often do you experience a sense of revelation 231 4.01 1.03

- uPon waking, despite the dream being confusing?
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Whilst it may not always be appropriate to calculate means from non-linear scales, this measure
of central tendency seemed more appropriate than either the median (which would not be
comparable to the variance) or mode (which would not reflect the precise point along the 5 point
scale at which responses were the most gathered). Some items also required more clarity
regarding the dreams that they referred to. For instance, items relating to sensations of
experiences upon awakening should have been answered as a percentage of all dreams [recalled]
rather than being unclear. It was assumed that participants responded in this way, although there

may well have been differences in the understanding of these items.

In addition there was an open-ended question included in the questionnaire (84) asking
participants why they felt that there would be differences between the ways in which people
dream. Personality, memory abilities, creative abilities and whether people wanted to remember
their dreams were given as examples. Only 4 responses were collected. They referred to levels of
arousal whilst asleep and waking, how well rested the individual was, individual differences in
defence mechanisms, and age in that younger people do not remember their dreams, presumably

referring to a cognitive developmental idea of remembering dreams.

2.1.4.1 Testing normality of the data

Variances were similar so homogeneity of variance was assumed. Means were not always based
around 3, however. The spread of responses along the remaining items indicated that the data may
have been normally distributed. Normality was explicitly tested by calculating a z-score from the
skewness statistic and with the Kolmogorov-Smimov test. As a result Pearson’s correlation

coefficients have been calculated on this data.

Those items producing a z score +/- 1.96, thus indicating significant difference from normality,
were questions 20, 27, 34, 36, 45, 57, 59, 81, 84, 87 and 90. Questions 83 and 84 were omitted
from further analyses as responses were not limited to a 5 point scale, thus skewing the data and

making comparisons difficult.

2.1.4.2 Factor analyses for whole questionnaire

On the whole high correlations were found between items of the questionnaire. As a result a

principal components analysis was conducted on the 89 items in the first part of the questionnaire
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(excluding questions 83 and 84, but including the demographic item “On average, for how many
hours do you sleep each night?” to see if the resulting factors mapped onto the hypothesised
constructs that the questionnaire had as the basis for its design. The 8 (theoretical) constructs
extracted using the default extraction limit of eigenvalues >1, are detailed below. The final 3

factors (6-8) were comprised of items that had already loaded onto previous factors.

Factor 1 accounted for >11% of variance in the unrotated principal components analysis was a
general factor encompassing most items in the questionnaire, so was named the “strength of
memory trace” factor. The factor included questions loading onto the constructs of remembering
dreams generally and the involuntary return of that memory to mind. Intensity of dreams and the
post-dream sensations loaded onto this. It seemed unrelated to remembering/ruminating upon

experiences from the previous day and confusing dreams and normal memories.

Factor 2 accounted for almost 6% of variance and included items relating to ruminating and
involuntary memories, feeling out of control and confused as well as experiencing déja-pressenti.
This factor resembled a construct of being distracted or affected by experiences and was so
named “distraction and autobiographical sensations”). This seemed to relate to general

feelings rather than post-dream states.

Factor 3 accounted for 5.6% of variance in this analysis and consisted of items loading onto the
original constructs of understanding dream material; comprehensibility (comprehension;
bizarreness items etc); continuity; detail of people and places in dreams; enjoying dreams;
perspective in dreams. As this factor contained items relating to subjective views rather than the
sensations of incomprehensibility (which load onto factor 1) this construct was termed “attitudes

and comprehensibility”.

Factor 4 accounted for a further 4.8% of variance and included items relating to frequency of
dreaming about memories/events from the previous day; dreams containing replays of events
from the previous day (and week); replays of experiences from waking life; rapidity of forgetting

a dream. The construct was therefore named, “continuity”.
Factor 5 accounted for 4.2% of variance accounted for and included frequencies of sensations

whereby the dream could not be understand the at all; such as, “do you think that all dreams

should be forgotten?”; feeling scared by dreams’ content; feeling out of control in dreams;
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dreaming from the observer perspective; dreaming in colour; hearing in dreams; feeling that
everybody dreams, and sleep patterns. This construct was difficult to classify but resembled a

“disinterest” in dreams and dreaming.

For factor 6 no items principally loaded onto this. It seemed to encompass a lot of the emotion-
related items, as with factor 7, but to a lesser extent. Factor 7 was a construct of enjoying dreams
(positive and neutral emotions in dreams; enjoying dreams; experiencing the sense of touching in
dreams). When rotated this loaded onto factor 1, mainly, and enjoying dreams loaded onto factor

3. Factor 8: No items principally loaded onto this factor. Trends were difficult to decipher.

2.1.4.3 Reliability analyses

In order to produce a psychometrically validated questionnaire measure of DR an items analysis
(reliability analysis) was performed on 89 items (all the 90 questions excluding 83 and 84 due to
not being on a five point scale) as well as the initial question, “how many hours’ sleep do you get
a night?”. The first reliability analysis on these 89 items produced a Cronbach’s alpha of .869
(.873 when based upon standardised items) indicating reasonable internal consistency of the
questionnaire. Performing the items analysis on the 80 items that were found to be normally
distributed slightly reduced the alpha coefficient to .857. The inter-item correlations increased
from .067 to .070. The value was still exceedingly low, reflecting that certain items were
negatively correlated with other items, resulting in a mean inter-item correlation close to O.
Considering that these should be ~.6 it was evident that certain items were required to be
removed. Despite this the Cronbach’s alpha coefficient demonstrated reliability between the items

as a whole.

A number of items were removed in an iterative style. Each time an item was removed, the items
(reliability) analysis was re-conducted. During this process, Cronbach’s alpha values (measuring
internal consistency) was, at times, reduced. As it seemed important to maintain a relatively high
ineternal consistency in the questionnaire, the non-normally distributed items were re-entered into
the analyses. The table below shows which items were removed along with reasons for their

removal.

Firstly, items 45, 46, 47, 48, 49, 51, 52 and 53 were removed in a block due to being relatively

low in face validity. These items referred to developmental aspects of dreaming, such as
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dreaming similar content when younger to the current time. Whilst these developmental aspects
are worthy of study, these items only questionably loaded onto the designated construct of
remembering dreams. In addition items 89 and 90 were also removed due to being low in face
validity. They referred to opinions on other peoples’ dreaming behaviours. Whilst corresponding
to attitudes towards dreams generally they did not correspond to attitudes to one’s own dreams.
They also provided confusing output in the correlation matrix, that is some of the correlations
were negative. In addition item 58 was also removed as the responses were not distributed evenly
(there were no “never” responses). In addition some of the reversed items still produced a
substantial number of negative correlations with other items, indicating an unclear relationship to
the overall construct of recalling dreams, so the following items were also removed from
subsequent analyses: 26, 28, 31, 35, 39, 50, 57, 76 and 82. All these items are listed below in
Table 2.1.3.

The iterative items analysis thus began at this point with just 68 items. The Cronbach’s alpha at
this stage had already increased to .903 (.905 when based on standardised items). The mean inter-
item correlation had also increased to .123 which, although had improved substantially, still
required increasing further. Table 2.1.4 displays the items that were removed throughout the

iterative items analyses, with their reasons for removal.

Table 2.1.3 Items initially removed from analyses due to being low in face validity

Item number  Item

26 If you are familiar with the sensations described in questions 14 and 15,
how long do these sensations take to disappear?

28 Do you think that dreams should be forgotten?

3 Do you feel that dream material is unrelated to experiences in your waking
life?

35 How often do your dreams contain replays of experiences from waking
life?

39 Do you remember details of places and people as well as what you’re
doing in your dreams?

45 do you think you dreamt similar things when you were younger to what
you dream now?

47 do you think your dream content has changed as you have grown older?

49 do you feel your dream content has changed as you have gone through
different life periods...?

50 How rapidly do you typically forget a dream?

51 how old were you when you started dreaming at night?

52 howold were you when you started remembering your dreams?

53 howold do you feel you were when you started daydreaming?
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Item number  Item

57

58

76

82

83
84

89
90

Do you feel that you forget your dreams routinely (i.e. do you consistently

forget your dreams daily/monthly, as has been indicated above, or do you

forget dream frequently for a few days and then not for months, for example)?

do you feel there are differences between people in the way they dream?
If you answered, “yes” to question 70 (déja-vu), have you ever

experienced the sensation of having already dreamt something before (“déja-
reve”)?

Do you think that you dream more depending upon how much sleep you

have?

do you think that everybody dreams?

why do you think there are differences between people in the way that

they dream?

If you responded... (item dependent upon previous responses)

do you feel there are differences between people in the ways that they

remember their dreams?

Items were removed based upon the following criteria:

Being low in face validity

From the correlation matrix, correlations were either low or negative

Item means were especially low or high

If an item was deleted it would have little effect on the overall scale mean, but a great
effect on the scale variance

An especially low corrected item-total correlation (aim to achieve up to 0.5 here)

The Cronbach’s alpha would rise if the item was deleted

Low squared multiple correlations, indicating that they were poorly predicted by other

items.

Table 2.1.4 Items removed from the reliability analyses with reasons for removal

Removed item: Reason(s) for removal

How often do you forget your dreams? Cronbach’s alpha if item removed up to .905

High scale variance if item deleted
Corrected item total correlation = very low
(0.07)

Relatively low squared multiple correlation
(regression equation with this item as the
DV)

37 negative correlations from the matrix
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Removed item: Reasonis) for removal

How many hours’ sleep? Low in face validity
Cronbach’s alpha if removed up to .906
Corrected item total correlation = very low (.01)
Relatively low squared multiple correlation (.51)
35 negative correlations in matrix
Would you like to remember more of your dreams?
Low face validity
Low mean (1.90)
Very low corrected item total correlation (0.04)
26 negative correlations in matrix
Cronbach’s alpha if removed up to .908
Relatively low squared multiple correlation (.38)
Do you think that dream content can be analysed?
Low face validity
27 negative correlations from matrix
Low corrected item total correlation (0.07)
Little effect on scale mean if deleted, but relatively large
effect on variance.
Relatively low squared multiple correlation (.34)
Low corrected item-total correlation (.07)
Cronbach’s alpha up to .909 if deleted
Do you feel in control of what you are dreaming?
16 negative correlations from matrix
The most extreme negative correlation values (.39) in
the matrix
Low corrected item total correlation (.18)
Increased Cronbach’s alpha if deleted (9.10)
How much detail do you typically forget from each dream?
20 negative correlations from matrix
Low corrected item total correlation (.11)
Cronbach’s alpha if deleted remains at 9.10
Do you ever feel scared by your dreams’ content?
18 negative correlations from matrix
Cronbach’s alpha remains at 9.10
Relatively low item total correlation (.16)
Do you think you dream in colour? Low item mean (1.48)
16 negative correlations in matrix
Relatively low item total correlation (.17)
Relatively low squared multiple correlation (.45)
Emotionally neutral dreams? 16 negative correlations in matrix
Relatively low item total correlation (.19)
Relatively high Cronbach’s alpha if removed (.909)
Big effect on scale variance if item deleted
Do you tend to remain in the perspective of yourself while dreaming?
Low mean (1.83)
Relatively low item total correlation (.21)
Keeps Cronbach’s alpha relatively high (.908)
14 negative correlations in matrix
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Removed item: Reasontst for removal

Do you ever feel out of control of what you are dreaming?
13 negative correlations in matrix
Low item total correlation (.16)
Keeps Cronbach’s alpha high (.909)
Do you, on average, have a regular sleep pattern?
Low in face validity
10 negative correlations in matrix
Relatively low item total correlation (.17)
Relatively low squared multiple correlation (.30)
Increases Cronbach’s alpha if deleted (.911)
Frequency of sensation whereby cannot understand the dream at all
11 negative correlations in matrix
Relatively low item total correlation (.21)
Keeps Cronbach’s alpha high (.910)
How much detail do you typically remember from each dream?
9 negative correlations in matrix
Relatively low variance (.74)
Keeps Cronbach’s alpha quite high (.910)
Item total correlation = .30
Do you have a generally accepting attitude towards dreams?
Removal has biggest effect on scale variance
Low mean (1.43)
6 negative correlations in matrix
Item total correlation relatively low (.24)
Relatively low squared multiple correlation (.35)
Keeps Cronbach’s alpha relatively high (.909)
How frequently do you dream about events/memories from the previous day?
9 negative correlations in matrix
Low item total correlation (.21)
Keeps Cronbach’s alpha high (.909)
How often do you have dreams where you can see yourself from an observer perspective?
9 negative correlations in matrix
Increases Cronbach’s alpha if deleted (9.10)
Low item total correlation (.21)
Relatively low face validity
Are you ever able to control what happens in a dream?
1 negative correlation in matrix
Lowest item total correlation (.29)
Relatively low squared multiple correlation (.40)
Keeps Cronbach’s alpha high (.909)
How frequently do you dream about events/memories from the previous week?
2 negative correlations from matrix
Low item total correlation (.27)
Low squared multiple correlation (.37)
Keeps Cronbach’s alpha at .909

69



Removed item: Reasons') for removal

Déja-recontre? Low in face validity
Concerns over item’s clarity/interpretation
4 negative correlations in matrix
Low item total correlation (.29)
Low squared multiple correlation (.40)
Have you ever experienced an awareness that you dreaming whilst dreaming?
1negative correlation in matrix
Low item total correlation (.30)
Very low squared multiple correlation (.31)
Keeps Cronbach’s alpha high (.908)
Emotionally negative dreams? 3 negative correlations in matrix
Low item total correlation (.29)
Low squared multiple correlation (.42)
Keeps Cronbach’s alpha high (.907)
If you daydream to what extent do you lose awareness of the external environment?
2 negative correlations from matrix
Lowest item total correlation (.29)
Low squared multiple correlation (.37)
Debateable face validity
How often do you take on the view of somebody other than yourself?
Debateable face validity
Lowest squared multiple correlation (.26)
Low item total correlation (.31)
Keeps Cronbach’s alpha high (.905)
One correlation coefficient = .00
Do you ever try to control what you are dreaming whilst you are dreaming?
Lowest item total correlation (.29)
Lowest squared multiple correlation (.31)
Keeps Cronbach’s alpha high (.904)
Face validity debateable (lucidity)
2 negative correlations in matrix
Are you ever aware of being able to use the sense of hearing in your dreams?
Low mean (1.68)
Lowest item total correlation (.30)
Lowest squared multiple correlation (.38)
How often do you remember details in terms of a story/theme?
Unclear item (omission of dreams)
Lowest item total correlation (.31)
Relatively low squared multiple correlation (.46)
Keeps Cronbach’s alpha high (.903)
5 negative correlations in matrix
Do you feel continuity between experiences in dreaming and waking life?
Lowest item total correlation (.30)
Keeps Cronbach’s alpha high (.902)
2 negative correlations in matrix
Déja-su Lowest item total correlation (.31)
Keeps Cronbach’s alpha high (.901)
High variance (1.243)
3 negative correlations in matrix
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Removed item: Reason(s) for removal

How often do dreams contain material relating to waking life, without replays?
Lowest item total correlation (.33)
Lowest squared multiple correlation (.34)
Low mean (1.81)

Profound incomprehension whilst dreaming?
Keeps Cronbach’s alpha relatively high (.90)
Lowest item total correlation (.34)
Lowest squared multiple correlation (.40)
1negative correlation in matrix

Do you feel that your feelings in dreams mirror those from waking life?
Lowest item total correlation (.34)
Lowest squared multiple correlation (.34)
Little reduction in Cronbach’s alpha (.90)

How often do you confuse memories for dreams and memories for actual events?
Lowest item total correlation (.37)
Lowest squared multiple correlation (.37)
Little reduction in Cronbach’s alpha (.90)

How often do you experience a sensation of profound incomprehension when waking?
Low item total correlation (.38)
Lowest squared multiple correlation (.39)
Little reduction in Cronbach’s alpha (.90)
One negative correlation in matrix

Are you ever aware of being able to use the sense of touching in your dreams?
Lowest item total correlation (.34)
Lowest squared multiple correlation (.39)
Keeps Cronbach’s alpha high (.893)

Déja-pressenti? Low item total correlation (.37)
Lowest squared multiple correlation (.38)
Déja-pense? Lowest item total correlation (.30)

Lowest squared multiple correlation (.39)

One negative correlation in matrix
Déja-vecu? Lowest item total correlation (.30)

Low squared multiple correlation (.42)

2 negative correlations in matrix

Some remaining items had low means, however they remained in the questionnaire because this

reason alone did not suffice in removing them. Their variance was suitable and they tended to be

especially high on face validity. All item total correlations were now over .3. Whilst it would be

ideal for values to approach .5 only few items remained and those below .3 tended to have high

squared multiple correlations. Again, removing them on this basis alone did not suffice. Also, as

the questionnaire was designed so not to be unidimensional, lower coefficients were expected.

Table 2.1.5 details the descriptive statistics for items on the final questionnaire.
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Table 2.1.5 Summary item statistics for the 30 items in the final DMQ

Mean Minimum Maximum Range Variance

Item Means 2.67 1.52 4.02 251 0.49
Item Variances 1.16 0.44 1.86 1.42 0.11
Inter-ltem
Covariances 0.25 -0.01 0.98 0.99 0.02
Inter-ltem
Correlations 0.22 -0.01 0.71 0.71 0.02

Finally, the Cronbach’s alpha was found to be .891 (when based on standardised items it is

similar at .893) and the inter-item correlation had increased to .218. Thus the final,

psychometrically validated questionnaire consisted of 30 items, as shown in Table 2.1.6.

Table 2.1.6 Items comprising the final DMQ

©CoOoNSOTAEWDN R

~OREB

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

How often do you feel you dream?

How often do you experience the sensation of daydreaming?

How frequently do you find yourself ruminating?

How often do you remember your dreams?

How frequently do you find yourself ruminating and unable to return to a task?

How often are you aware that you have been dreaming?

How often do you experience the sensation of involuntary memories interrupting you?
How often do you experience a sense of revelation upon waking?

How often are you distracted by daydreaming?

Do you feel you often understand why you dreamt particular material?

. Emotionally positive dreams?

. How frequently wake with lingering sensation of bizarreness?

. How frequently wake with sensation of clarity or understanding?

. How often do you experience a sense of revelation upon waking, despite confusing

dream?

How frequently wake with insights into the meaning of the dream?

Do you feel you understand why you dream the material you dream?

How often does a memory of a dream involuntarily return to mind?
Frequency of feeling of a dream, although not memory, involuntarily return to mind?
Do you have particularly emotional dreams?

Do you feel that you remember your dreams routinely?

Are you ever aware of being able to use the sense of smell in your dreams?
Do you dream especially intense or clear dreams?

Do you dream especially vivid dreams?

Are you ever aware of being able to use the sense of taste in your dreams?
Have you ever experienced the sensation of déja-vu?

Have you ever experienced the sensation of déja-entendu?

Have you ever experienced the sensation of déja-fait?

Have you ever experienced the sensation of déja-arrive?

How intense are your daydreams?

How intense are your dreams?
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The scores on each of the final 30 items were summed to produce a general score on the DMQ
measuring an awareness of memory experiences (if the score was low). The mean DMQ score
was 80.19 and the standard deviation, 15.80.

2.1.4.4 Factor analysis on final DMQ

Initial unrotated solutions produced confusing findings as the first factor, with an eigenvalue of
7.42 and 24.74% variance accounted for, had all 30 items loading onto it with loading scores of at
least .35. Most loading scores were around .5. This indicated a degree of unidimensionality. That
is, all items were measuring the same construct of remembering dreams. There were 7 other
factors produced with eigenvalues greater than 1, although their distributions were confusing and
a scree plot seemed to better imply that just 6 factors were extracted altogether. In order to clarify
the factor structure of the DMQ, a number of factor analyses were conducted. These were:

1- Unrotated. 8 factors were produced. 66.23% cumulative variance was accounted for.

2 - As above. Absolute values <0.4 were suppressed, that is items with low loading values were
not visible in final analyses. No items loaded onto factor 8 here. Only 1 loaded onto factor 7
(emotionally positive dreams?), which also loaded onto factor 1 more highly. Thus a 6 factor
structure seemed to be appearing.

3 - Varimax rotation, as above. 8 factors were produced. Variance spread amongst the factors
sufficiently.

4 - As above - although 6 factors were forced. 58% cumulative variance was accounted for.

5- As above - reduced the suppressed absolute values from 0.4 - 0.3 to see where “do you dream

particularly emotional dreams?” loaded. It was anomalous.

There were few differences between the factor structures of the Varimax rotation principal
components analysis and the structure whereby 6 factors were forced. The factor structure has
been detailed below. The initial (unforced) structure contained a separate factor for “intensity of
dreams” and “awareness of having dreamt”, which were combined in the final analyses, and also
a separate factor (factor 8) for “emotionality”, although this only contained the 2 emotion-related
items as well as the anomaly, “do you feel that you remember your dreams routinely?”. This was
amended in the forced structure so the anomalous item loaded onto factor 1, alongside other
similar items; “Emotionally positive dreams?” was grouped with the other senses items; and “do
you dream particularly emotional dreams” was omitted from interpretations as its loading score

was <0.4. (In actuality it loaded onto factor 1with a low loading score ofjust 0.37).
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Table 2.1.7 shows the final factor structure of the varimax rotated principal components analysis,

forcing 6 factors.

Table 2.1.7 Loading plot showing the 30 items of the DMQ and its Varimax rotated component

matrix

ltem Aware-
ness of
dream-
ing

Do you dream especially 0.74
vivid dreams?

Do you dream especially 0.71
intense or clear

dreams?

How often do you 0.70
remember your dreams?

How intense are your 0.70
dreams?

How often are you 0.65

aware that you have
been dreaming?

How often do you feel 0.64
you dream?

Do you feel that you 0.49
remember your dreams
routinely?

Do you have patrticularly
emotional dreams?

How often are you
distracted by
daydreaming?

How frequently do you
find yourself ruminating?
how often do you
experience the
sensation of
daydreaming?

How frequently do you
find yourself ruminating
and unable to return to a
task?

How often do you
experience the
sensation of involuntary
memories interrupting
you?

How intense are your
daydreams?

Day-
dreaming

0.83

0.76

0.75

0.70

0.64

0.59
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Item Awar  Day-
e- dreaming
ness
of
drea
m-ing
How often do you

experience a sense of
revelation upon waking,

despite confusing dream?2
How frequently wake with
sensation of clarity or
understanding?2

How often do you

experience a sense of
revelation upon waking?2

How frequently wake with
lingering sensation of
bizarreness?2

Frequency of feeling of a
dream, although not

memory, involuntarily

return to mind?

How often does a memory

of a dream involuntarily

return to mind?

déja-fait?

Have you ever

experienced the sensation

of déja-vu?

déja -arrive?

déja-entendu?

Do you feel you

understand why you

dream the material you

dream?

Do you feel you often
understand why you

dreamt particular material?
How frequently wake with
insights into the meaning

of the dream?

Are you ever aware of

being able to use the

sense of taste in your

dreams?

Are you ever aware of

being able to use the

sense of smell in your

dreams?

Emotionally positive dreams?

Compre- Déja- Compre-
hensibility of  states hensi- Senses
dream bility of
sensations content
upon waking
0.79
0.74
0.70
0.54
0.50
0.48
0.83
0.76
0.73
0.67
0.86
0.77
0.76
0.74
0.69
0.45

' These sensations refer to when a dream has occurred. That is, the proportion of time that a dream is

recalled and the sensation is prevalent.



Values in Table 2.1.7 above correspond to the degree to which each item loads onto the factors
described. Specifically, factor loadings represent the partial correlation between the item and the
rotated factor, ranging from 0 to 1 It can be seen that in all factors values are high, with the
possible exception of the final item corresponding to dreams being emotionally positive. However
this item has been included, nonetheless, due to it not meeting criteria for exclusion during the

items analysis.

2.1.4.5 Dream report measures of dream recall

For each of the three early and three recent dreams that were reported, the time since occurrence
(in months for early dreams, in days for recent dreams), the age of the respondent when they had
had the dream, length of the report (word count) and the detail and clarity (a measure of sensory-
perceptual/emotion in the dream) scores of these were recorded. Table 2.1.8 shows the descriptive
trends for these variables. As outlined in the 2.1.3.2, a higher score for both detail and clarity
indicated more detail or clarity, respectively, in the dreams. The N statistic depicts the number of
participants who managed to recall all three dreams at either the early or the recent stage. Of all

participants, approximately just over half of them managed to recall all the required dreams.

Table 2.1.8 Descriptive statistics for the mean early and recent dream reports

N Range Mean Std.
Deviation

Time early (days) 123 716 175.77 118.97
Time recent (hours) 119 3242 117.10 313.39
Age early (years) 124 58 10.07 711
Age recent (years) 119 70 23.02 9.20
Length early (words) 124 250 43.20 35.76
Length recent (words) 119 267 55.42 46.20
Detail early 1-5 124 5 3.06 0.89
Detail recent 1-5 119 5 3.50 1.03
Clarity early 1-5 124 5 3.88 0.82
Clarity recent 1-5 119 5 3.56 0.85

76



The lengths of the dream reports differed significantly between the early and recent dreams (T
(95) =-4.07, p<0.01) with the early reports being on average 13 words shorter than the recent
reports. Detail scores of the reports also significantly differed (T (95) =-5.14, pO.0OI) whereby
the recent dreams were more detailed than the early dreams, with an approximate mean difference
of 0.4. However trends for the clarity scores, which also differed significantly (T (95) =3.59,
pO.00I) were in the opposite direction: the earlier reports scored higher on clarity by

approximately .25 on the 5 point rating scale.

2.1.4.6 Reliability of the DMQ:

In order to assess the reliability between the newly validated questionnaire (the “DMQ total”
variable was used) and the dream reports aspect, various correlations were conducted. Table
2.1.10 shows the relationships between the DMQ and the dream report measures of DR.
Specifically, the detail and clarity ratings of both the early and the recent dreams were
significantly correlated with the DMQ scores. Although these coefficients are not impressively
high in terms of reliability coefficients, there is enough shared variance to indicate that dream
reports and self report questionnaire items are generally measuring the same underlying

phenomenon.

In addition the more time between the occurrences of the earliest recorded dream, the greater the
awareness of dreaming as well as other experiences of memory, as measured in the DMQ. Also
the younger the age at the time of the recent dreams’ occurrence, the greater the awareness of
these experiences. This led to the investigation of associations with age generally. Indeed, total
score was significantly correlated with age in months (r=.243, pO.OOl) implying that an
awareness of dreaming decreases as one ages (recall that although this relationship is not
negative, a lower score for dream recallability indicates a heightened recall). Many relationships
between the lengths of the reports and other scores were found: early lengths correlated with early
clarity. Both early and recent detail scores significantly correlated with early length. There was
also a significant correlation between the early and recent lengths, indicating a possible effect of
individual differences. Recent length scores correlated with both early and recent detail scores
and early clarity scores. Recent clarity scores did not correlate with any length measurements.
Early detail scores correlated significantly with both early and recent clarity scores, and also with
recent detail scores. As the recent age scores correlated negatively with the recent detail scores,

indicating that the older the participant at the time of dreaming, the more detailed the report.
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However this was not the case in terms of time since dream occurrence. Other significant
correlations for the recent detail scores were with both early and recent clarity scores. Both early

and recent clarity scores correlated with one another.

Those variables found to correlate significantly with DMQ total (time early, age recent, detail
early, detail recent, clarity early, clarity recent) were entered into a regression equation, to further

assess the reliability of these differing methods of assessing memory experiences.

With the outcome variable of DMQ total, the regression value (R) was .35 and 12% of variance
was accounted for. The model did not fit the data (F (6, 81) =1.709, n.s. The unstandarised beta
coefficients, as depicted in Table 2.1.9, indicate that the only significant predictor of DMQ total
was clarity of the recent dreams (T=-2.38, p<0.02).

Table 2.1.9 Significance of predictor variables in the regression equation for DMQ total scores

Unstandardized Standardised

Coefficients Coefficients  t Sig.

B Std. Error Beta
(Constant) 94.54 10.76 8.79 0.00
Time early 0.00 0.03 0.01 0.04 0.97
Age recent 0.33 0.41 021 0.81 0.42
Detail early 0.27 3.29 0.01 0.08 0.94
Detall
recent -1.22 221 -0.07 -0.55 0.58
Clarity early 1.39 3.19 0.07 0.44 0.66
Clarity
recent -7.41 311 -0.33 -2.38 0.02

Dependent Variable: DMQ Total

Awareness of dreaming correlated with length of recent dreams (r= -.23, p<0.01), detail of early
(r=-.22, p<0.01) and recent dreams (r=-.29, p<0.01), and clarity of early (r=-.20, p<0.05) and
recent (r=-.29, p<0.001) dreams. When this factor (awareness of dreaming; Factor 1) was used as
an outcome variable in the regression equation, the model significantly fitted the data (F (6, 90) =
2.52, p<0.05). Table 2.1.10 details the significant predictor variables (detail and clarity of recent

dreams).
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Table 2.1.10 Significance of predictor variables in the regression equation for Factor 1. Awareness of
dreaming

Unstandardized Standardised

Coefficients Coefficients t Sig.

B Std. Error Beta
(Constant)  23.24 3.01 7.72 0.00
Time early 0.01 0.01 0.28 1.25 0.21
Age recent  -0.13 0.11 -0.26 -1.14 0.26
Detail early 131 0.92 0.19 1.42 0.16
Detail
recent -1.64 0.61 -0.33 -2.69 0.01
Clarity early  0.73 0.89 0.12 0.82 041
Clarity
recent -1.90 0.84 -0.29 -2.25 0.03

Dependent variable: Factor 1 (awareness of dreaming)

Table 2.1.11 depicts the relationships between the total DMQ score and the other dream
measures. Six (of ten) of these measures were significantly correlated with the DMQ score. High
correlations were found between other measures of the dreams, indicating consistency across

these measures.

When further regression analyses were conducted, the model did not significantly predict the
“daydream” factor outcome (F (6, 93) =1.97, n.s.). However age at the occurrence of the recent
dream was a significant predictor (T= 2.13, p<0.05). For the remaining factors, the model did not
fit the data in any case, nor were there significant individual variable predictors. Specifically, for
the “comprehensibility of sensations upon waking” factor, F (6, 94) = 1.65, n.s.; for the “deja-
states” factor, F (6, 86) = .83, n.s.; for the “comprehensibility of dream content” factor, F (6, 93)
=-97, n.s.; and for “senses”, F (6, 94) =.20, n.s. However these factors did correlate significantly
with some of the dream report measures (apart from the senses factor). Daydreaming related to
time since the early dreams (r=.21, p<0.05), age at the early dreams (r=.31, p<0.01), age at the
recent dreams (r=.30, p<0.01) and detail of the early dreams (r=-.19, p<0.05). Comprehensibility
of dream sensations upon waking related to time since the early dreams (r=.32, p<0.01), age at the
recent dreams (r=.25, p<0.01), detail of recent dreams (r=-.29, p<0.01) and clarity of early (r=-
0, p<0.05) and recent (r=-.22, p<0.01) dreams. Deja-states related to detail of early (r=-. 16,
p<0.05) and recent (r=-.16, p<0.05) dreams, and clarity of recent dreams (r=-.20, p<0.05).
Finally, comprehensibility of dream content related to clarity scores of recent dreams (r= -.19,
P<0.05).
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Table 2.1.11 Correlation Matrix showing the relationships between dream report measures and the DMQ total score

DMQ total

Time early

Time recent

Age early

Age recent

Length early

Length recent

Detail early

Detail recent

Clarity early

Values in bold type reflect correlations significant at the p<0.05 alpha level.

Time Time
early recent
0.23 0.04
- 0.09

Age

early

0.07

-0.17

0.22

Age

recent
0.23
0.88

0.19

0.17

Length

early

-0.03

-0.02

-0.06

0.08

0.05

Values in bold and italics indicate correlations significant at the p<0.01 alpha level.
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Length

recent

-0.00

-0.05

-0.02

0.16

0.09

0.73

Detail

early

-0.27

-0.16

-0.06

0.07

-0.14

0.43

0.22

Detail

recent

-0.21

-0.11

-0.05

0.11

-0.12

0.28

0.46

0.70

Clarity

early

-0.26

0.02

-0.11

0.16

0.04

0.30

0.25

0.64

0.59

Clarity

recent

-0.33

0.10

0.03

0.19

0.07

0.15

0.16

0.63

0.49

0.72



Thus whilst the daydream factor related more to the times of the early dreams, awareness of
dreaming, comprehensibility of dream sensations upon waking, déja-states and comprehensibility
of content related to detail and clarity scores. These measures are also appropriate measures of
dream characteristics. In addition the awareness of dreaming factor correlated with length as well

as the detail and clarity ratings and is therefore is an especially good measure of actual DR.

2.1.5 Discussion

This study has produced a clearly structured 30 item measure of awareness of memory
experiences and, specifically, Factor 1 measured the awareness of dreaming, which correlated
with measures of early and recent dreams. The measures of detail and clarity, which are similar to
the detail and episodic richness ratings of the Autobiographical Memory Interview, seem to be
especially related to DMQ scores and are therefore suitable characteristic measures of dreams as

memory experiences for future studies.

The sample was predominantly female, making clear gender comparisons difficult. This gender
bias was the result of recruitment difficulties. As the questionnaire was lengthy non-students had
little incentive for its completion. (Students were able to be rewarded with course credits,
resulting in a largely student-based sample.) The majority of Psychology undergraduates are
female, however the literature on gender differences in DR does not provide reliable and

convincing evidence to suggest that females are more likely to remember their dreams than males.

2.1.5.1 Discussion of structure of DMQ

Despite the sample being student based and disproportionately female, it was large enough for
adequate factor analyses and correlations to be conducted. This was based on the fact that a
previously conducted unpublished study (Horton, 2004) in which a similar questionnaire was
distributed to undergraduate Psychology students at the University of Durham, produced an
average correlation coefficient between all variables of 0.28. From a table cited in Baggaley
(1982), which stipulated that the required sample size should equal this value multiplied by the
number of items, a sample size of at least 185 was required (90 items x 2.06). This was well
exceeded, so the analyses can be considered statistically thorough. High correlations were also
found between all items. In addition the mean correlation coefficient between all 89 questionnaire

items included in the initial reliability analyses was .09 from this study. This increased to .22 for
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the 30 items on the final DMQ. As this is high and similar to that found in the previous study, a
degree of reliability over time for these measures has been demonstrated. High correlations and a
degree of shared variance would be expected, however, as items are not entirely independent.
Some items repeated information, for example. They were also designed to measure the same

underlying constructs.

Whilst it may be deemed that the DMQ has a reasonably complicated structure with 6 factors, the
analyses were rigorous and systematic, and the factor analyses were confirmatory (in that they
related to hypothesised constructs) rather than being totally exploratory. Also, there were many
similarities between the factor structure of the questionnaire pre- and post-reliability analyses,
indicating that the items were removed based upon statistical grounds whilst the theoretical

structure was upheld.

Certain items on the questionnaire had a potentially discontinuous response scale. Specifically,
items 27-49 referred to frequencies of particular dreaming behaviours, however instead of a
structured pre-defined frequency scale, a more subjective scale was included (usually, for some
dreams, sometimes, for some parts of dreams, never). All these items, with the exception of item
43 (Do you dream particularly emotional dreams?) were removed. This remaining item should
perhaps be amended in future uses of the DMQ to ensure that the rating scale used is of a more

clearly defined ordinal nature.

2.1.5.2 Findings from the DMQ

Whilst this study aimed to devise a measure of DR as part of a measure of memory experiences, it
also provided some initial data on the norms of dreaming in a student population. However
further distributing the DMQ may provide more valid data in this area, as respondents had to
complete a lengthy questionnaire including reporting up to six dreams. Fatigue or boredom

effects may have prevented participants from adequately considering responses.

The first finding of note concerns the open-ended responses to question 84 (“why do you think
there are differences between people in the way that they dream?”). Whilst only four responses
were collected, these referred to widely documented theories of individual differences in DR,
such as cortical arousal, personality dimensions of creativity, differences in memory abilities and

age; reflecting cognitive developmental theories of dreaming. Participants were therefore aware
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of the processes surrounding DR. This is reassuring considering the self-report nature of the
DMQ as a measure of DR.

Overall there was less variance in the DMQ scores than anticipated. However investigating this in
terms of individual differences in other abilities or personality traits would further elucidate the

extent of the variance in the DMQ scores.

2.1.5.3 Individual differences implications

The cited effects of gender upon DR were not able to be investigated in this study due to the
uneven gender balance of the sample. Whilst it may be difficult to disentangle certain personality
trait effects, such as gender and openness to experience and thin boundariness, for instance, future
studies should further investigate the gender effects of DR. Whilst this study has not provided any
evidence to suggest that these effects exist, a sample comprising an equal number of males and
females would facilitate comparisons. The relationship between the DMQ and other traits also

require investigation.

2.1.5.4 Reliability of the DMQ: relationships with dream reports

As the regression equation predicting the DMQ with aspects of the dream report measures was
not significant, it appears as if the second aspect of the questionnaire could not accurately predict
the total scores from the validated items from the main part of the questionnaire. Thus the
different aspects of remembering dreams may not be similarly composed of cognitive, i.e.
memory based aspects as well as the detail, length and clarity ratings of dream reports
themselves. It is worth remembering that these measures are different and thus it is not surprising
that the two aspects are tapping into the same underlying construct. However they were
significantly correlated and so there was some degree of agreement between the measurements
here. In addition there were some significant findings when the factors of the DMQ were
regressed separately. Factor 1 (awareness of dreaming) was significantly predicted by a number

of dream measures.
The measures from second part of the questionnaire that best correlated with the factors of the

DMQ were detail (early) and clarity (early and recent). These ratings are very similar to the detail

and episodic richness (respectively for detail and clarity) ratings used in the Autobiographical
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Memory Interview. Thus similar methodologies for rating memories and dreams can be adopted.
Whilst statistical agreement between the DMQ and the dream report measures were found, this
reflects how the DMQ is a reliable measure of memory experiences, such as dreams. However
measuring awareness of these experiences in numerous ways should also be encouraged, as diary
report measures or laboratory awakenings may still produce different indices of DR, and they do
not all seem highly reliable (Foulkes, 1979; Schredl, 2001).

Taken altogether the questionnaire, composed of these six factors, appears to be a well-rounded
measure of DR (within Factor 1) and memory experiences (the DMQ as a whole). Both detail
(from diary style measures) ratings and self report questionnaires have correlated together
significantly. This has implications for the methodological reliability of the construct of DR. In
addition investigations of DR using simplistic measures ofjust one or two self report questions or
detail measures of reports, for instance, are reminded that DR is composed of a number of
different factors. Individuals interested in specific aspects of DR are encouraged to use items of
this questionnaire that tap into those specific constructs, such as detail, clarity or more sensation-

based experiences.

Whilst this study has demonstrated that DR relates to aspects of autobiographical remembering
such as rumination or experiencing the sensations of déja-vu, there is much evidence to suggest
that DR is at least as much a product of individual differences in personality, as individual
differences in memory styles. Thus the DMQ needs to be correlated with a number of trait
measurements in order to further incorporate the DMQ as a measure of DR into the literature on
dreaming, as well as to empirically investigate the contentious relationships between DR and

personality.
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2.2 Experiment 2: Trait Correlates of the Dream Memory

Questionnaire

2.2.1 Introduction

Experiment 1 developed the Dream Memory Questionnaire (DMQ) as a psychometrically
validated tool for measuring memory experiences and DR. Whilst it related to diary-style
measures of dreaming, as well as sensations of autobiographical memory, Experiment 2 aimed to
see if the DMQ related to trait measures that have been found to relate to other dream memory
indices in the past. Many investigations of dream recallability have focused upon the correlates of
DR (see Schredl & Montasser, 1996-7 a and b for a review). Such traits included openness to
experience (e.g. Kothe & Pietrowsky, 2001), gender (Blagrove & Akehurst, 2000; Spanos et al.,
1980), fantasy proneness (Giesbrecht & Merckelbach, 2006), momingness-eveningness (Blagrove
& Akehurst, 2000), absorption in imaginings (Beaulieu-Prevost & Zadra, 2007), thin boundaries
(Hartmann, 1991), stress (Duke & Davidson, 2002), anxiety (Schonbar, 1965), arousal (Hicks,
Fortin & Brassington, 2002), and attitudes towards dreams (Beaulieu-Prevost & Zadra, 2005 and
2007; Schredl et al., 2003).

Schonbar (1965) proposed the lifestyle hypothesis as an explanation for the relationships between
a host of personality variables and DR (see 1.3.4 for more information). It was proposed that
individuals who are “introspective, field independent, introverted, creative and those who have an
internal locus of control, a divergent style of thinking, and high imagination recall dreams more
often...” (Schredl & Montasser, 1996-7a, pi85). According to Schonbar, these traits are similar
and reflect a whole way of life, and recalling dreams is a part of that. Whilst the theory was not
explained in great detail, the personality traits relating to DR do seem to be similar and could be

measuring the same underlying construct.

Other personality traits proposed to relate to DR can be explained by other theories of recall
generally. The arousal-retrieval (Koulack & Goodenough, 1974, see 1.3.5) and the functional-
state shift (Koukkou & Lehmann, 1983, see 1.3.6) models place arousal as central in their
explanations of why some dreams are recalled, and others forgotten. Arousal may also mediate

the relationships between DR and stress, and anxiety.
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There is a wealth of research investigating the relationships between state and trait factors, and
DR (see Schredl and Montasser, 1996-7 a and b for a comprehensive review). However the
findings are far from clear. With almost all the personality traits described above, there are as
many studies unable to replicate the relationships, as there are positive findings. Schredl and
Montasser (1996-7 a and b) note that the traits seemingly stable in their relation with DR are
fantasy proneness, thin boundaries and creativity. Blagrove and Akehurst (2000) note that DRF
correlates with interrogative suggestibility, hypochondriasis and confabulation of narrative
memory. Such findings may be indicative of the demand bias of self-report measures. In addition
Wolcott and Strapp (2002) extensively compare the relationships between DRF measures and
various traits, and dream detail measures. In fact the profile of the two measurements were quite
different, with DRF relating to emotionally disturbing dreams and trying to interpret dreams,
whilst dream detail was correlated with a positive attitude towards dreams and Type B

personality.

As the DMQ requests information about DRF as well as characteristics of autobiographical
remembering, Factor 1 is proposed to be a measurement of both DRF and dream detail in a
general assessment of dream recallability. This experiment therefore aimed to iron out the
discrepancies between the individual differences correlates of DR as well as investigating
relationships with memory experiences. DRF has been found to have small correlations with a
number of individual differences traits and cognitive measures. The DMQ allows for such
relationships to be assessed beyond merely DRF and into the realm of memory experiences more
generally. Watson (2001) attempted to do this in terms of sleep experiences and schizotypy and
dissociation, finding high correlations. A similar study was then conducted (2003) focusing upon
DRF and schizotypy, as well as a number of other personality traits (mainly openness to
experience). Ine ach case, Watson concluded that these measures seem to tap into a common

contruct of “unusual cognitions and perceptions” (2001, p526).

The current study was interested not only in DRF and its correlates, but also memory experiences
more generally. Whilst the DMQ produces one score reflecting a likelihood of recalling memory
experiences, its component factors were also correlated with the traits described above, as well as
the White Bear Suppression Inventory, a measure of thought suppression, in order to investigate
the relationships between these variables. This questionnaire was proposed to be a measure of the
repression hypothesis. It was hypothesized that all these measures would correlate significantly

with the DMQ, with lower scores relating to openness to experience, morningness (as opposed to
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eveningness), absorption in imaginings, stress, anxiety, arousal, “Q” scores (see below), fantasy
proneness, thin boundaries, thought suppression and a positive attitude towards dreams. As a
lower score on the DMQ indicates a higher propensity to recall memory experiences such as
dreams, some of the predicted relationships were negative. It was not hypothesized that there
would be a relationship with the DES, however, as recalling dreams is not a dissociative
experience, despite the fact that there is evidence between false memory styles and dissociativity
(Wilson & French, 2006), sleep experiences and dissociation (Giesbrecht & Merckelbach, 2006)
and DRF and dissociation (Suszek & Kopera, 2005). It is anticipated that in this study, involving
the use of a well designed and psychometrically valid measure of memory experiences for the

first time, dissociative experiences will not correlate with scores on the DMQ.

2.2.2 Method

2.2.2.1 Participants

Altogether two hundred and twenty one respondents completed the questionnaires, which were
only available online. However certain parts of each task were omitted so the mean N for the final
scores is approximately one hundred and seventy (see Table 2.2.1 below for sample sizes for each
questionnaire). The sample mainly comprised of Psychology students from the University of
Leeds (78%), who were rewarded with a course credit upon successful completion. Twenty one
participants (10%) were students of Social Sciences from Leeds Metropolitan University. The
remainder of the sample was gathered opportunistically. Demographics indicate that the sample
was predominantly female (166 compared to 33 males; 22 participants did not disclose their
gender), with a median age of 19 years. 81% of the overall sample were or had been students of
psychology at the time of completing the questionnaires. Due to the predominantly female and
young sample, scores were not compared across males and females, or age groups. 14% of the
sample had a sleeping routine whereby everyday was largely the same, 35% had a consistent
routine whereby most days were the same, 25% had a reasonably consistent routine, but it was
not strict, 15% had a more inconsistent routine, but they felt that they likely slept for a similar
amount of time each night, and 11% felt that their sleeping routine varied considerably. When
asked to report for how long participants slept on average each night, 11% slept for less than 5
hours, 29% between 5 and 7 hours, almost half the sample (47%) slept between 7 and 9 hours,
and just 3% slept for more than 9 hours. 10% of the sample felt that their routine was too varied

to report an average sleep time.
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2.2.2.2 Materials

The group of questionnaires were administered over the internet, and can be found at

http://www.psvc.leeds.ac.Uk/g/dreains. It consisted of a number of measures, comprising (in

order):

The DMQ (see Experiment /Appendix B)

Big Five Inventory (BFI; John, Donahue & Kentle, 1991) measuring five personality
traits (openness to experience, extraversion, agreeableness, conscientiousness and
neuroticism), with openness to experience being the main trait of interest

Composite Scale of Morningness (CSM; Smith, Reilly & Midkiff, 1989) measuring
morningness-eveningness

Dissociative Experiences Scale (DES; Ellason, Ross, Mayran, & Sainton, 1994)
Tellegan Absorption Scale (TES; Tellegan & Atkinson, 1974) measuring absorption
in imaginings

Perceived Stress Scale (PSS; Cohen, Kamarck & Mermelstein, 1983)

State Trait Anxiety Index (Spielberger, 1983).

Stress and Arousal Checklist (Duckro, Korytnyk & Vandenberg, 1989) measuring
stress, arousal and a “Q” score, measuring an ability to identify and express emotion.
Creative Experiences Questionnaire (CEQ; Merckelbach, Horselenberg, & Muris,
2001) measuring fantasy proneness

Hartmann’s Boundaries Questionnaire (Hartmann, 1991) measuring thin boundaries
White Bear Suppression Index (WBSI; Wegner & Zanakos, 1994) measuring thought
suppression

Attitudes Towards Dreams (Beaulieu-Prevost & Zadra, 2005)

The entire questionnaire took approximately 45 minutes to complete, and consisted entirely of

multiple choice responses (with the exception of the DES, in which participants submitted the

percentage of time that they experienced or engaged in particular behaviours).

88


http://www.psvc.leeds.ac.Uk/q/dreains

2.2.3 Results

2.2.3.1 Descriptive Statistics

Each questionnaire produced scores that could be summed or average in order to produce at least
one overall measurement. These were subsequently correlated with scores from the DMQ. Table
2.2.1 shows the descriptive statistics across the traits measured. A large range of DMQ scores

were found, indicating great variance in memory experience and DR trends in the sample.

Three tests of normality of data were conducted before correlation analyses were carried out. The
Kolmogorov-Smirnov test was firstly conducted, and indicated whether the distribution was
significantly different to a normal distribution. The standard alpha level of p<0.05 was adopted.
Histograms with a normal curve allowed the distributions to the compared, requiring the data to
have a bell shape, and P-P plots required the data to be distributed linearly (normally). Ifat least 2
of the tests implied normality, that variable would be subjected to parametric tests (Pearson’s
correlations). If normality was not assumed, Spearman’s rho correlation was conducted. Normally
distributed variables were: DMQ factor 6, openness to experience, agreeableness,
conscientiousness, neuroticism, CSM, absorption, STAI, CEQ, thin boundaries factors 1-3 and 5-
12, and attitude towards dreams. Non-normal variables were: DMQ factors 1-5, extraversion,
DES, PSS, SACL stress, SACL arousal, SACL “Q” score and thin boundaries factor 4.

The DMQ total variable was normally distributed, however it was included in both the parametric
and non-parametric analyses in order that appropriate relationships could be compared. In
addition the variable had a kurtosis statistic of 1.64, which is indicative of a tendency to cluster
around a mid-point (normal distributions have a kurtosis value of 0). Thus this variable was not

inappropriate for analyses using both Spearman’s as well as Pearson’s correlation coefficients.
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Table 2.2.1 Descriptive statistics for trait scores

DMQ total
DMQ factor 1

DMQ factor 2

DMQ factor 3

DMQ factor 4

DMQ factor 5

DMQ factor 6
BFlopenness

BFI extraversion

BFI agreeableness

BFI conscientiousness
BFI neuroticism

CsSM

DES

absorption

PSS

STAI

SACL stress

SACL arousal

SACL “Q” score

CEQ

Thin boundaries factor 1
Thin boundaries factor 2
Thin boundaries factor 3
Thin boundaries factor 4
Thin boundaries factor 5
Thin boundaries factor 6
Thin boundaries factor 7
Thin boundaries factor 8
Thin boundaries factor 9
Thin boundaries factor 10
Thin boundaries factor 11
Thin boundaries factor 12
Thin boundaries total
WBSI

ATDs

N

186
188

188
188
188
188
188
186
186
186
186
186
185
179
181
182
182
178
181
180
182
178
175
178
178
178
175
178
178
178
178
178
178
178
174
174

Minimum

0.72
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14
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Maximum

135
36

30
30
19
15
15
46
40
44
43
40
49
50
135
50
73
18
12
22
22
36
46
42
21
33
16
31
46
27
26
39
24
362
74
6.67

Mean

80.48
15.20

15.81
21.18
8.53
9.17
10.37
35.02
27.13
32.34
30.18
24.95
31.14
15.63
84.09
28.34
44.17
5.16
5.20
4.88
9.43
19.96
2551
23.87
8.76
18.95
9.53
17.24
26.21
15.86
15.36
22.54
12.82

230.50

51.52
4.05

Std.
Deviation

16.84
5.49

6.07
5.07
3.04
3.22
2.26
5.64
6.41
7.52
7.05
6.06
6.92
10.48
23.65
6.67
11.33
4.57
3.52
4.50
4.52
7.75
8.54
8.56
451
6.08
3.04
5.64
8.33
5.24
491
6.53
3.98
63.64
11.47
1.29



2.2.3.2 Correlations

As can be seen from Tables 2.2.2 to 2.2.4, the DMQ correlates with a number of the personality
variables. Specifically, the total DMQ score was significantly correlated with high scores on
extraversion, the DES, WBSI (thought suppression), openness to experience, neuroticism,
absorption in imaginings, CEQ, attitudes towards dreams, thin boundaries (total) and its factors 1
(“sleep/wake/dream”), 2 (“unusual experiences”), 3 (“thoughts, feelings, moods™), 4 (“childhood,
adolescence, adulthood”), 6 (“sensitivity”), 7 (“neat, exact, precise”), 8 (“edges, lines, clothing™),

9 (“opinions about children™) and 11 (“opinions about peoples, nations, groups”).

Whilst the DMQ was related to a number of traits, the factors within the DMQ showed a slightly
different profile. The coefficients significant at the Bonferroni corrected alpha levels (see each
Table for specific values) have been adopted as significant in all these analyses. From Tables
2.2.2 to 2.2.4, so not comparing parametric traits with non-parametric traits, it can be seen that the
traits correlating with the total DMQ score also tended to correlate with the factors of the DMQ as
well. However Factor 1 (“awareness of dreaming”) correlated with “Q” score, Factor 3
(“comprehensibility of dream sensations upon waking”) correlated with the WBSI (this neared
significance for the DMQ total, p<0.05), Factor 5 (“comprehensibility of dream content”)
correlated with the stress measure of the SACL, and Factor 6 (“senses™) correlated with the STAI.
Table 2.2.5 shows the non-parametric relationships between all factors of the DMQ, and all other
traits (omitting the factors within the Boundary Questionnaire, for clarity). Factors 2 and 4 were
correlated with neuroticism, whilst the DMQ total score was not, and Factor 2 was also correlated

with the WBSI, whilst the DMQ total score was not.
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Table 2.2.2 Spearman’s correlation coefficient matrix for the non-parametric variables

DMQ DMQ DMQ DMQ DMQ extra- DES PSS SACL SACL “‘Q” Factor4 WBSI
factor 1 factor 2 factor 3 factor 4 factor 5 version stress arousal score

DMQ total 0.77 0.60 0.83 0.46 0.63 -0.15 -0.36 -0.06 -0.09 -0.04 0.08 -0.29 -0.14
DMQ Factor 0.26 0.59 0.19 0.50 -0.15 -0.11 -0.01 -0.02 -0.06 0.21 -0.19 -0.07
1
E)MQ Factor 0.33 0.15 0.17 0.00 -0.33 -0.16 -0.11 0.09 -0.06 -0.21 -0.22
?I?MQ Factor 0.36 0.55 -0.18 -0.36 -0.04 -0.05 -0.07 0.06 -0.23 -0.12
DMQ Factor 0.22 -0.13 -0.34 0.04 -0.10 0.03 -0.12 -0.19 -0.03
A
DMQ Factor -0.02 -0.21 -0.14 -0.25 -0.04 0.07 -0.16 -0.07
Extraversion 0.04 -0.17 -0.17 0.17 0.00 0.15 0.05
DES 0.36 0.27 -0.17 0.08 0.44 0.36
PSS 0.56 0.22 0.26 0.10 0.35
SACL stress -0.22 0.20 0.13 0.30
SACL arousal -0.04 -0.01 -0.12
SACLq 0.04 0.07
Factor 4 0.27

Bold type indicates coefficients significant at p<0.05 level

Bold and italicized type indicates coefficients significant at p<0.01 level (also significant at the Bonferroni corrected level of p<0.0005)
“Factor 4” refers to Factor 4 of Hartmann’s Boundary Questionnaire
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Table 2.2.3 Pearson’s correlation coefficient matrix for parametric variables

Thin
ovaQ Cfcnsoert- Nfeuo- Band-
Factor6  Cpemess /Elaiess lousress tidsm IVE Aoscrpticn STAI EQ vie AIDS aies total

OVQtctal 0.48 -032 0.00 0.01 Q13 0.01 -035 -0.03 m049 -0.10 045 019
OvVQfador6 -016 0.01 0.06 0.06 -0.06 -0.02 Q22 020 023 015 Q16
cpemess 0.04 -0.06 0.04 0.02 046 0.03 036 018 014 019
ageeableress 019 -021 0.06 Q19 0.11 U15 -0.08 014 028
ocnsdetiaEness 0.C2 ax -0.06 T1.03 -016 -0.06 -0.03 0.10
reuuticism -0.05 011 Q68 023 033 0.06 Q13
IVE -0.04 Q15 on 019 016 018
AHxpticn 02! 061 035 029 065
STA . 022 053 0.05 036
EQ 025 040 045
\AB3 011 035
ATE& 028

Bold type indicates coefficients significant at p<0.05

Bold and italicized type indicates coefficients significant at p<0.01 (also significant at the Bonferroni corrected level of p<0.0006).
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Table 2.2.4 Pearson’s correlation matrix for the factors within Hartmann’s Thin Boundaries Questionnaire (except factor 4)

factorl factor2  factor3  factor5 factors  factor7  factor8 factor9 factorl0 factorl 1 factorl2
DMQ total -0.31 -0.21 - 8 -0.11 -0.15 -0.22 -0.20 -0.21 -0.12 -0.20 -0.11
factorl 0.68 0.77 0.65 0.44 0.47 0.64 0.67 0.45 0.61 0.60
factor2 0.75 0.68 0.58 0.46 0.57 0.66 0.53 0.71 0.59
factor3 0.69 0.46 0.47 0.63 0.67 0.47 0.68 0.59
factord 0.55 0.36 0.56 0.64 0.41 0.63 0.52
factors 0.37 0.34 0.56 0.31 0.48 0.39
factor7 0.38 0.37 0.60 0.50 0.37
factor8 0.56 0.45 0.57 0.41
factor9 0.40 0.60 0.50
factorl O 0.58 0.40
factorl 1 0.57

Bold type indicates coefficients significant at p<0.05

Bold and italicized type indicates coefficients significant at p<0.01 (also significant at the Bonferroni corrected level of 0.0007).
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Table 2.2.5 Spearman’s correlations between the DMQ and its factors, and all other traits

openness
extraversion
agreeableness
conscientiousness
neuroticism
ME

DES
absorption
PSS

STAI

SACL stress
SACL arousal
“Q” score
CEQ

TB factorl

TB factor2

TB factor3

TB factor4

TB factor5

TB factor6

TB factor7

TB factor8

TB factor9

TB factorl 0
TB factorl 1
TB factorl 2
WBSI

ATDs
TB total

DMQ
Total

-0.33
-0.15
-0.09
-0.05
-0.13
-0.03
-0.36
-0.39
-0.06
-0.05
-0.09
-0.04
0.08
-0.50
-0.34
-0.25
-0.24
-0.29
-0.15
-0.17
-0.27
-0.25
-0.28
-0.18
-0.22
-0.12
-0.14

-0.47
-0.29

DMQ
factorl

-0.25
-0.15
-0.15
-0.11
-0.15
-0.08
-0.11
-0.26
-0.01
0.01

-0.02
-0.06
0.21

-0.34
-0.24
-0.16
-0.08
-0.19
-0.07
-0.13
-0.23
-0.14
-0.21
-0.05
-0.16
-0.06
-0.07

-0.44
-0.18

DMQ
factor2

-0.19
0.00

0.01

0.17

-0.20
0.09

-0.33
-0.31
-0.16
-0.19
-0.11
0.09
-0.06
-0.45
-0.28
-0.14
-0.26
-0.21
-0.09
0.00
-0.15
-0.21
-0.12
-0.15
-0.17
-0.05
-0.22
-0.10
-0.20

Bold type indicates coefficients significant at p<0.05

Bold and italicized type indicates coefficients significant at p<0.01 (also significant at the

Bonferroni corrected level of 0.0007).
“TB” refers to Thin Boundaries: the factors within Hartmann’s Boundary Questionnaire.

2233 Reliability of DMQ

DMQ scores were similar to those obtained in experiment 1 The means (and SDs) for the total
scores from Experiment 1 and 2 were 80.2 (15.8) and 80.5 (16.8), respectively. These did not
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DMQ
factor3

-0.25
-0.18
-0.03
0.00
-0.06
0.00
-0.36
-0.32
-0.04
-0.02
-0.05
-0.07
0.06
-0.42
-0.31
-0.24
-0.20
-0.23
-0.17
-0.19
-0.22
-0.15
-0.23
-0.17
-0.13
-0.12
-0.12
-0.41
-0.24

DMQ
factor4

-0.27
-0.13
0.04

-0.09
-0.02
-0.06
-0.34
-0.26
0.04

-0.03
-0.10
0.03

-0.12
-0.27
-0.08
-0.10
-0.10
-0.19
-0.06
-0.06
-0.14
-0.21
-0.22
-0.25
-0.14
-0.05
-0.03

-0.30
-0.17

DMQ
factorb

-0.10
-0.02
-0.03
-0.15
-0.19
-0.04
-0.21
-0.16
-0.14
-0.12
-0.25
-0.04
0.07
-0.21
-0.20
-0.27
-0.13
-0.16
-0.17
-0.24
-0.18
-0.15
-0.18
-0.18
-0.15
-0.09
-0.07
-0.44
-0.23

DMQ
factor6

-0.21
-0.06
-0.09
-0.02
0.06
-0.07
-0.05
-0.08
0.08
0.16
0.04
-0.10
0.10
-0.18
-0.01
0.04
0.00
-0.06
0.00
-0.01
0.04
-0.03
-0.08
0.07
0.00
-0.04
0.11

-0.16
0.01



differ significantly (T (388) -.18, n.s.). In fact, the means are almost identical and the variances
are comparable. This implies a high degree of reliability of the DMQ scale when administered in

a predominantly female and student sample.

2.2.4 Discussion

The DMQ was found to correlate with openness to experience, absorption in imaginings, fantasy
proneness, attitudes towards dreams, thin boundaries and a number of components of thin
boundariness. In addition it was correlated with dissociative experiences. It was not related to
thought suppression (although this almost reached significance), the Big Five personality traits
excluding openness to experience (extraversion, agreeableness, conscientiousness, and
neuroticism), or any of the stress, anxiety and arousal measures (PSS, STAI, SACL (stress),
SACL (arousal), “Q” scores and morningness-eveningness). In addition the DMQ did not relate
to thin boundaries factors 5 (“interpersonal”), 10 (“opinions about organisations and
relationships”) and 12 (“opinions about beauty, truth”). The traits that related to the DMQ tended

to also relate to the DMQ’s component factors, showing stability across the range of questions.

Overall the DMQ related to a number of traits, as predicted. Its lack of a relation with thought
suppression (WSBI scores) was slightly surprising. This correlation requires further analysis, as it
neared significance when correlated with the DMQ overall, and reached significance when
related to Factors 2 (“daydreaming”) and 3 (“comprehensibility of dream sensations upon
waking™) of the DMQ. Its lack of a relationship with factor 1 (“awareness of dreaming”)

reinforces the finding that thought suppression is unrelated to dream recallability overall.

The most surprising finding concerns the strong relationship between the DMQ and the DES
scores. It was predicted that the correlation would not be significant, due to dreaming (and
presumably other memory experiences) not being a dissociative experience. However the clear
finding can be explained in two ways. Firstly, the DES may measure, among other things, an
awareness of particular experiences. Such awareness may well be crucial in DR, when being
sensitive to perceptions and experiences that are not typical in everyday wake life, is important.
Secondly, all the traits measured in this experiment (with the exception of the BFI personality
traits (excluding openness to experience), stress, anxiety and arousal) may essentially be

measuring the same construct, that of a general awareness of ones own experiences, for example.
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indeed, the many traits discussed here do seem similar in terms of their component

measurements.

Support for the latter explanation comes from the inter-item correlations, which are high, with an
overall mean of .26, which increased slightly to .27 when only those variables significantly
relating to the DMQ total were included (NB the direction of the relationship was ignored in these
calculations, as the mixture of positive and negative relationships would have lowered the mean

inter item correlation and detracted from the overall strength of relationship).

As a result of the overall high correlations between these variables, it may be logical to consider
the similarities between the variables. Indeed John and Srivastava (1999) note that the Big Five
personality traits were so called because they were generic traits that encompassed many facets of
each personality trait. Whilst each trait’s independence has been reinforced in humerous studies
and factor analyses, the “openness to experience” trait has itself been termed “intellectance”,
“imagination” and “culture”, to name but a few (John & Srivastava, 1999). Considering that the
traits described above are indeed highly similar, they may relate to DR via the mediator of
attitude towards dreams. That is, being generally aware of one’s own experiences, such as
dreams, may increase a positive attitude towards dreams, and vice versa. A positive attitude
towards dreams may encourage rumination or rehearsal of dream experiences, thus relating both
cognitive and individual differences explanations for the relationships between certain personality
traits and dream recallability. The high degree of similarity between these factors seem to support
Schonbar’s lifestyle hypothesis. However | propose cognitive mechanisms underlying the ways in

which the traits influence DR.

Other than the remaining Big Five personality traits, the variables measuring arousal, stress and
anxiety did not correlate with DR. Schredl et al.'s (2003) structural equation model of DR
predicts that the relationship between stress and DR is mediated by sleep, and does not have a
direct influence upon recallability itself. Previous relationships have been found between stress
and arousal measures, and DRF (see Schredl & Montasser, 1996-1997a and b for a review)
however this experiment did not find evidence of such a relationship. This is not surprising as
stress and arousal may increase DRF in some instances (heightened arousal, for instance) and
decrease it in others (by attending to the stressor as opposed to dreams, for example). In addition,
both the arousal-retrieval model (Koulack & Goodenough, 1976) and the functional state-shift

hypothesis (Koukkou & Lehmann, 1983) aim to account for variance in DR entirely in terms of
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arousal. It is worth remembering that the DMQ’s Factor 5 (“comprehensibility of dream content”)
correlated with the stress measure of the SACL, and Factor 6 (“senses”) correlated with the STAI.
Despite this there is convincing evidence that these measurements of stress and arousal did not
relate, overall, to dream recallability. Whilst high stress was predicted to relate to high DR, the
relationship could also be negative. Some studies (e.g. Witkin & Lewis, 1965) found a decrease
in DR following stressful films. The findings were explained in terms of repression. Indeed, some
old studies have found repressors to have lower DR than sensitizers (e.g. Tart, 1962). Thus with
potential explanations of a relationship between stress and DR being negative (repression
hypothesis) as well as positive (e.g. salience hypothesis or being mediated by sleep quality and
arousal), it is not overly surprising that clear correlations were not found. As stress may be a state
as well as a trait factor, and can be measured in a number of ways, further measurements over
time for each individual may offer a more clear account of the relationship between stress and
DR. In addition arousal was measured in a self-report design, which may have lacked validity.
Psycho-physiological measurements would be preferable in future investigations. Despite this the
CSE has been found to be both a reliable and valid measure, and yet the predicted relationship
between morningness and dream recallability was not supported. This offers persuasive evidence
that self-report measures of arousal may not predict dream recallability. Rather, neurocognitive
models of dreaming such as Hobson et al.’s (e.g. 2000) claim that neuro-modulation over the
sleep-wake state can affect arousal. Measures such as the CSM do not take this into account. Thus
the relationships between arousal, stress and dream recallability may not have been tested most

accurately in this experiment.

In conclusion this experiment offers convincing evidence that DR and memory experiences
generally are related to a number of personality traits, including openness to experience,
dissociative experiences, absorption in imaginings, fantasy proneness, thin boundaries and having
a positive attitude towards dreams. It is proposed that these traits are largely similar and relate to
a personality style involving awareness to ones own experiences in life. Such a style may lead to
an increased positive attitude towards dreams, which may result in rehearsal of dream

experiences, thus consolidating them in LTM.

Summary

This chapter presented two experiments. A psychometrically validated measurement of memory

experiences was developed, which was subsequently found to relate to a number of alternative
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measurements of dream recallability, such as time since the earliest remembered dream and detail
and clarity (like episodic richness) ratings of earliest and recent dream reports. Factor 1, in
particular, measured an awareness of dreaming. Its relationship with measurements of earliest
dreams indicates two things. Firstly, memory for early experiences may require a particular
autobiographical memory profile that is conducive to recalling dreams. Secondly, early dreams
may be particularly detailed or vivid and therefore predictive of current dream patterns. Such
dreams that are characteristically detailed or episodically rich early in life may continue to be so
throughout life. This implies that individuals who are likely to dream particular kinds of dreams
may have a personality profile that is sensitive towards DR. Experiment 2 investigated this

further, correlating a number oftraits with the DMQ.

As the DMQ related to so many similar traits, it may be appropriate to adopt a “lifestyle”
approach to DR, in which individuals who are open to experience tend to also score highly on
dissociative experiences questionnaires, and adopt a positive attitude towards dreams et cetera.
Thus recalling dreams may well form part of that individual’s routine as influenced by their
general personality profile, rather than their scores on just one or two independent trait measures,
m addition this profile may increase the likelihood of attending to dreams, being aroused enough

to encode them upon waking, rehearsing them and ruminating on them in waking life.

In conclusion there is evidence that recalling dreams relies upon processes of autobiographical
remembering. An aim of this chapter was to assess whether a likelihood of recalling dreams is a
cognitive ability, or one that is more associated with certain personality traits. Much variance in
the DMQ scores, some of which related to variance personality traits, was found. DR therefore
may well be the product of both cognitive and personality factors. However these two aspects
may not be entirely independent. As there is such variance in DR, there is likely great variance in
styles of autobiographical remembering, also. Finally, a particular personality trait, such as being
open to experience, may result in encoding experiences in a more deep way or rehearsing them,

thus leading to enhanced DR.

99



Chapter 3: Experimental Investigations of Memory Correlates of

Dream Recall

Introduction

Widespread individual differences in recalling dreams, on a daily basis, have been observed. It
has proved difficult to adequately account for these individual differences. The previous
questionnaire studies (Experiments 1and 2) addressed this issue. Schredl (2003) also attempted to
do this by investigating personality traits, attitude ratings and memory measures in the form of a
structural equation model. His final model included a number of correlates of DRF, but taken
altogether they only accounted for a modest 8.4% of variance. His significant predictors were
personality (as measured by openness to experience, thin boundaries and absorption), creativity,
nocturnal awakenings and attitude towards dreams. In addition he also assessed visual memory,
although this was not included in the final model as it did not adequately account for the variance.
Individual measures of visual memory, however, correlated with DRF (object recall r=.44, map
retracing r=.37, film scenes recall r=.72, film detail recall r=.50; these correlations refer to the
relationships between visual memory and the overall model), whilst the sum of the measures
which produced the general construct of visual memory, did not (r=.07). The relationship
between DR and visual memory has been investigated in several studies, although a clear pattern
has not emerged. It would seem, however, that a relationship must exist as Solms (1997), for
instance, noted that damage to the visual cortex led to a total cessation of dreaming. Damage to
other brain areas did not have this effect. The act of remembering a dream typically involves the
recall of a series of images in a markedly incoherent structure or narrative. Thus it seems likely

that there should be a positive correlation between visual memory ability and DR.

Whilst some investigations have found a positive correlation between DR and visual memory
(e.g. Cory, Ormiston, Simmel & Dainoff, 1975; Lloyd, 1976; Schredl, Frauscher& Shendi, 1995;
Simmel & Dainoff, 1975), the relationship has not always been found (e.g Cohen, 1971, Schredl
etai, 2003). Schredl (2003) suggests that this is the result of the choice of task used, in that pure
visual memory measures seem to relate to DRF, whilst tasks confounded by elements of verbal
memory, such as recalling tasks with a written component, do not. As stated above, combining

these different measures of visual memory has proved problematic.
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Whilst the empirical studies on DRF have touched upon visual memory as a predictor of DR,
other aspects of memory have not been investigated. As a result Schredfs explanation that verbal
memory tasks confound the relationship between visual memory and DRF may be inappropriate.
It is surprising that memory abilities generally have not been investigated in relation to dream
memory in the past, as memory abilities may relate to DR for two main reasons. Firstly, as
mentioned above, the process of recalling dreams involve recalling memories for ones own
experiences, namely, visual autobiographical memories. Secondly, numerous studies have noted
the continuity in terms of cognitive processing between waking and dreaming consciousnesses
(see Fitch & Armitage, 1989, for a review). In addition studies that focus upon individual
differences traits correlating with DRF also tend to conclude that there is evidence, again, for the

continuity between dreaming and waking consciousnesses.

Schredl et al. (2003) note that consistent links between visual memory and DRF that have been
reported for elderly persons (e.g. Schredl et al., 1996b; Waterman, 1991) and patients with
dementia (Brunner et al., 1972; Kramer et al., 1975 both cited in Schredl et al., 2003). In another
experiment DRF in an older population (70-90) was only half the frequency found in the college
student population (Khan & Fisher, 1968, cited in Robbins, 1988). This is taken to support the
idea that DR is accounted for by memory abilities as STM is reported to decline in older

populations.

In order to further test these theories, developmental studies testing various age groups (or
treating age as a variable in correlation studies) may be more appropriate. This comparison of the
inconsistent findings in young adults with the consistent findings in persons with lowered
cognitive functioning might suggest what Schredl et al. (2003) called a “threshold model”.
According to this view when within a normal range of cognitive functioning (presumably young
adulthood) a correlation between visual memory and DRF does not exist. However when below a
certain threshold, the lowered cognitive performance leads to reduced DR and the emergence of
the correlations. The evidence for this is slight, with just two studies supporting the relationship
between visual memory and DRF in older populations. Cognitive functions certainly require

investigation.
Whilst other investigations of the relationship between DR and memory have used a variety of

memory tasks, none have used systematic experimental presentations, grounded in memory

research. This chapter presents two experiments that employ recognition tasks, based upon a
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paradigm employed in classic memory research. In addition Experiment 4 uses a recall task
measure, in order to compare the retrieval processes at work when recalling dreams and episodic

memories.

3.1 Experiment 3: Long-Term Memory Correlates of the Dream

Memory Questionnaire: Recognition of Pictures, Words and Nonwords

3.1.1 Introduction

As a dream memory trace seems to decay so rapidly, there may be a relationship between short or
medium term memory and memory experiences. Indeed, Koulack and Goodenough’s (1974)
arousal-retrieval hypothesis states that being aroused immediately after a dream enables the
dream’s memory trace to be transferred from STM to LTM. Due to STM’s duration being
approximately two minutes at most, immediate arousal when waking would lead to a dream
memory being consolidated in LTM. However the majority of investigations into dream memory
rely upon LTM for DR, and self report measures of dream memory. The present experiment
investigates the relationship between LTM abilities and awareness of memory experiences
(dreams in particular through the measurement of Factor 1 ofthe DMQ), with an interval between
learning and test of approximately three minutes. Whilst this is a relatively short interval between
learning and test, it is a measurement of LTM which may mimic the time interval between
dreaming and waking, when rousing from a night’s sleep. The hypothesis was that DMQ scores
would significantly correlate with the visual memory measures, but not with the measures of

verbal memory.

The present study uses the validated DMQ as a measure of memory experiences, and Factorl as a
measure of awareness of dreaming (DR). LTM in this instance is defined as memories of stimuli
and episodes that were presented or experienced approximately three minutes previously.
Significant negative correlations between memory measures and DR were predicted, as a low

score on the DMQ indicates a heightened propensity to recall dreams.
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3.1.2 Method

3.1.2.1 Participants

Level 2 Psychology students participated in this experiment as part of a course requirement.
Whilst 166 participants completed the DMQ, only 151 completed the full experiment due to time
restrictions. The sample was predominantly female (N=130, N=21 males) and the median age

was 19 years and 3 months.

3.1.2.2 Stimuli, Design and Procedure

Firstly the 30 item Dream Memory Questionnaire was administered as a computer task. Secondly
participants engaged in some memory experiments, involving three types of recognition task: a

visual and a verbal, with both words and nonwords.

The experiment began with a practice trial, in which 5 words, 5 pictures and 5 nonwords were
initially presented, then immediately represented for a recognition task. In order to eliminate
order effects as much as possible, the three types of stimuli (words, nonwords and pictures) were
presented together in blocks. In each experimental block 5 words, 5 pictures and 5 nonwords
were each presented in a random order for 2000 ms. When ready, participants saw a random
presentation of these stimuli again, as well as 15 lure items (made up of 5 words, 5 nonwords and
5 pictures). Thus the recognition task for each block involved 30 presentations. The task involved
recognising whether or not the stimuli had been seen before by hitting a “Y” or “N” key as
appropriate. The randomisation of presentations in each block prevented the need for

counterbalancing. There were four experimental blocks altogether.

Words were selected from the MRC linguistic database, and were matched upon length (6-8
letters), imageability (250-450), frequency (using the Kucera-Francis written frequency norms 1-
35. These were low frequency words), meaningfulness (250-450) and concreteness (250-450)
criteria. The targets and lures were paired and matched along alphabetical dimensions. That is,
each target had a matched lure that began with the same letter. The nonwords were all disyllabic
and orthographically legal, and were 6-8 letters in length. The images were all of black and white
natural scenes and were extracted from the Stirling University database. The targets and lures

were again matched in terms of similar features, e.g. if the target’s main feature was a rock, so,
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too, was the lure’s. The images were all of comparable size and quality. Scenes were selected as
suitable nonverbal material as the could not be easily labelled. Whilst verbal suppression may
have provided an effective control for verbal processing, the scenes were able to be presented

quickly, allowing comparisons to be made across the different kids of stimuli.

Altogether there were 4 experimental blocks, each with 15 targets and 15 luies piesented (10
words, 10 nonwords and 10 pictures). The entire experiment took approximately 10 minutes to
complete. Times taken to make recognition judgements were recorded on the Superlab

programme, and recognition accuracy was analysed.

3.1.3 Results

Analyses focused upon recognition performance and reaction times taken to respond toi each ot
the stimuli types (pictures, words and nonwords). Performance consisted of percentage overall
correct recognition (percentage of “yes” responses to target stimuli that had been presented before
and “no” responses to new (foils) stimuli); number of “hits” (“yes” responses to targets); and
number of “false positives” (“yes” responses to foils). The hits and false positive (FPs) values
range from 0 to 5 as there were 5 presentations of each type of stimulus (pictures, woids and
nonwords) in each of the four blocks. The values therefore represent a block mean for that

stimulus.

Table 3.1.1 Means (and SDs) for the hits, false positives (FPs), overall recognition performance (%)
and reaction times (RTs) for each stimulus type in milliseconds

Pictures Words Nonwords
Hits 4.2 (0.7) 4.2 (0.6) 4.2 (0.7)
FPs 0.3 (0.4) 0.6 (0.5) 0.7 (0.6)
Recognition 89.0(7.4) 86.3 (7.7) 82.7(10.5)
RTs 1065.9 (193.7) 1176.5 (275.8) 1274.4(260.7)

Hit rates were identical for pictures, words and nonwords. They therefore did not differ
significantly (F (2, 312) =.482, n.s.), indicating comparable high performance levels. Overall

recognition was highest for pictures, which also had the lowest false positive (FP) rate. Overall

104



correct recognition for pictures, words and nonwords significantly differed (F (2, 314) =48.91,
p<0.001), with pictures being the easiest to recognise and nonwords the most difficult to
recognise. Similarly there was an effect of stimulus type on reaction times (F (2, 314) =105.52,
P<0.001) with pictures being responded to most quickly and nonwords taking the longest. FP
rates also significantly differed (F (2, 312) =44.68, pO.0OO0Il) with nonwords foils being most
likely to be incorrectly recognised and pictures, the least likely. Table 3.1.1 outlines the

descriptive statistics for these.

Responses to the 30 questions in the DMQ were summed and used as a general measure of dream
memory. A low score indicated a greater likelihood of recalling dreams. The mean total score was
82.19 (SD = 15.66) with responses ranging from 40 to 134. This total score did not significantly
correlate with any of the recognition performance values (for pictures, words or nonwords), nor

for the reaction times. These can be seen in Table 3.1.2.

The DMQ was divided into factors that arose from Experiment 1 (awareness of dreaming;
daydreaming; comprehensibility of dream sensations upon waking; déja-states; comprehensibility
°f dream content; senses), and scores from items loading onto each of these factors were totalled.

These did not correlate with any of the six memory measures either (see Table 3.1.2).

Percentage of correct recognition task scores and reaction times for the three stimuli types were
compared across high, medium and low dream recallers. Groups were created by dividing the
DMQ total score into 3 equal groups (high recallers scored between 40 and 74; medium recallers
between 75 and 89; low recallers between 90 and 134). The groups did not differ across any of

the accuracy or reaction time scores.

Eagtor analysis

In previous studies (Experiments 1and 2) a clear factor structure was found for the DMQ. Factor
analyses conducted on this data produced extremely similar factor structures. The recent factor
analysis on data from this study found there to be one general factor which accounted for 28.62%
°f the overall variance in the 30 questionnaire items. This reflects the unidimensionality of the
Scale. However when conducting a further factor analysis using a varimax rotation, three main

factors emerged.

105



Table 3.1.2 Pearson correlation coefficients between the DMQ and its factors, and recognition performance (N=157)

Pictures Words Nonword  Pictures Words Nonword  Pictures Words Nonword  Pictures Words  Nonword

correct correct correct hits hits hits FPs FPs FPs RT RT RT

DMQ 0.06 -0.11 -0.08 0.02 -0.09 -0.08 -0.09 0.04 0.05 0.07 0.12 0.13
factoii 0.01 -0.15 -0.12 0.03 -0.11 -0.09 0.03 0.07 0.08 0.11 0.14 0.09
factor2 0.02 0.02 0.01 0.00 0.03 0.00 0.00 0.04 0.04 0.10 0.07 0.14
factor3 0.15 -0.02 -0.06 0.08 -0.06 -0.06 -0.17 -0.04 0.02 -0.01 0.06 0.06
factor4 0.01 -0.12 -0.05 -0.03 -0.10 -0.05 -0.10 0.04 -0.01 0.00 0.01 0.04
factors 0.01 -0.11 -0.10 -0.05 -0.10 -0.07 -0.10 0.06 0.05 0.06 0.14 0.13
factor6 -0.02 -0.07 -0.07 -0.03 -0.06 -0.12 -0.02 0.02 -0.02 -0.01 0.04 0.07

Bold type indicates con-elation significant at the p<0.05 alpha level.
No correlations were significant at the p<0.01 level.

Variables “pictures correct”, “words correct” and “nonwords correct” all indicate scores for overall recognition performance.
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Largely similar to the previous factor of “comprehensibility of dream sensations upon waking”, a
cluster of “sensations and comprehensibility” items was found. This was comprised of questions
(in order of loading scores) 16, 15, 10, 17, 11, 18 and 12 (see Appendix B for the DMQ). The
second factor almost identically corresponded to the original factor of “daydreaming”, and was
termed “daydreaming and ruminating”, which comprised items: 9, 29, 2, 5 and 3. Finally, the
third factor precisely corresponded to the “deja-states” factor, and included items 27, 28, 25 and
26. Although it can be seen that there is much overlap between these factors and those found in
the original factor structure of the DMQ, the new factors were also correlated with the memory
scores as a precautionary measure. As can be seen in Tables 3.1.2 and 3.13, none of the separate
factors in the DMQ, either original or new, correlated with any of the recognition memory
measures, apart from the FP rate for pictures with New factor 1, and the RTs for nonwords with
New factor 2. However when the alpha levels were Bonferroni corrected (that is divided by the

number of correlation conducted here - 36), both of these correlations lost significance.

Table 3.1.3 Correlation coefficients for all recognition performance measures, RTs and the three new
DMQ factors

New factor 1 New factor 2 New factor 3

Pictures correct 0.07 0.02 0.01
Words correct -0.07 -0.01 -0.12
Nonwords correct -0.09 0.06 -0.05
Pictures hits -0.02 -0.03 -0.03
Words hits -0.09 -0.05 -0.10
Nonwords hits -0.05 0.04 -0.05
Pictures FPs -0.17 -0.07 -0.10
Words FPs 0.00 -0.02 0.04
Nonwords FPs 0.06 -0.01 -0.01
Pictures RT 0.03 0.11 0.00
Words RT 0.12 0.09 0.01
Nonwords RT 0.09 0.18 0.04

Coefficients in bold type indicate correlations significant at the p<0.05 alpha level.
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Variables “pictures correct”, “words correct” and “nonwords correct all indicate scores for

overall recognition performance

3.1.4 Discussion

These data found no evidence of a relationship between recalling dreams and visual or verbal
memory performance in a sample of young adults. Similarly, the factors underlying the DMQ
such as those relating to sensations of everyday memory (rumination, déja-states etc), did not
relate to medium term memory abilities. Support for the sturdy factor structure of the DMQ was

found.

Unlike Schredl et al.’s (2003) study only one measure of long term visual memory was used in
order to maintain comparability to the other memory measures. More measures may be required

in order to ensure validity of the visual memory measure.

it may not be surprising that this conceptualisation of LTM has not been found to relate to the
dimension of DR, as the time between dreaming and waking is rarely extremely short. Previous
studies have tended to use similarly lengthed (visual) memory measures, also. Longer term
memory, instead, may well account for some of the widespread variance in DR, especially when
DR is measured when reliant upon self report measures. Laboratory awakenings or dream detail
measures of recall may not rely so much on long term recall processes, and may therefore have a

different relationship with memory performance generally.
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3.2 Experiment 4: Long-Term Memory Correlates of the Dream
Memory Questionnaire After a Week’s Delay: Recall, Recognition and

Recollective Experience

3.2.1 Introduction

Whilst initial consolidation of a dream may rely upon arousal immediately upon awakening
(Koulack & Goodenough, 1974), estimations of DR tend to rely upon LTM. Experiment 3 found
clear evidence that remembering dreams is unrelated to long term verbal and visual recognition
memory (with a time interval of approximately three minutes). As the act of recalling dreams
relies upon longer term memory processes, as does normal autobiographical remembering of
which remembering dreams forms a part, a similar experiment was conducted to see if scores on
the DMQ correlated with visual and verbal recognition memory for items learned a week
previously.

There is ample evidence that there are two, distinct methods of retrieving the personal past.
Remembering” involving recollective experience (Gardiner, 1988; Tulving, 1985) concerns a
deeply episodic mode of retrieval, in which autonoetic consciousness and a feeling of “pastness”
(Tulving, 1983) characterises the experience. In experimental terms, this might involve viewing a
Picture that has been presented before, and recognising its contextual features, how it looked on
the page, and recalling a host of other features associated with the original presentation of the
Picture. These might include sensory-perceptual elements such as thoughts or emotions. In
c°ntrast the alternative method of retrieval is more semantic in that it does not include the recall
°f elements of the original experience alongside the memory information itself, and refers to
knowing” that something has happened, or been perceived or experienced before. A feeling of
knowing may be judged on the basis of feelings of familiarity rather than a holistic episodic

experience during recall.

Whilst these two aspects of retrieval have been investigated in detail in an experimental context
mvolving episodic memories (e.g. Dewhurst & Conway, 1994; Gardiner, 1988; Rajaram, 1993;
Tulving, 1983), they have not to my knowledge been directly compared to autobiographical
‘ernembering of more lengthy experiences. As dreams are often described to be characteristically

sensory-perceptual experiences, it would logically follow that they are remembered rather than

109



known, when retrieved. Thus this experiment predicts that remembering will correlate with DR,
as measured by the DMQ, whilst knowing will not. In addition, in order to increase the
comparability between dream memory and recollective experience, a separate judgement for
familiar” memories has been introduced, in addition to the usual remember and know
responses, as some dream memories are sensory-perceptual and episodic, although vague at the
same time. Neither the “remember” nor the “know” response would adequately conceptualise

such an experience at retrieval, so the “familiar ’ response seems more appropriate.

Dewhurst and Conway (1994) conducted five experiments comparing recollective experience
judgements in memory for visual and verbal stimuli, and stimuli that had been processed in a
visual or verbal manner. They consistently found a picture superiority effect. That is, visual
stimuli, or stimuli that had been processed in a visual manner, were better recalled and retrieved
with more recollective experience than verbal or verbally processed stimuli. It is argued that
pictures are represented in a rich sensory-perceptual code, encouraging deeper encoding, thus
providing more cues at retrieval for a sense of recollection rather than mere knowing. In addition
theories such as Paivio’s (1971) claim that pictures are encoded in a visual as well as a verbal
code, thus enhancing their recallability. This paper thus provides insight into the nature of
recollective experience, whilst also indicating that memories that are mainly visual may well be
likely to be encoded deeply and “remembered” at retrieval. As dreams are largely visual
experiences, Dewhurst and Conway provide a cognitive framework leading to the hypothesis that

DR may relate to remembering with recollective experience.

A recollective experience paradigm was included in order to ascertain the extent to which
different types of stimuli had been remembered. A second measure of visual memory was also
added: pictures of everyday items, such as apple, clock and telephone. These were easily
identifiable and able to be recalled as well as recognised. Thus these pictures as well as words
Were also used in a spontaneous recall task. This experiment is the first to use recollective
experience judgements as correlates of DR. Whilst Experiment 3 did not support the idea that DR
s related to memory performance, it was anticipated that recollective experience (i.e.
remembering” stimuli as opposed to simply finding it “familiar”) would be correlated with
scores on the DMQ. Performance on recall tasks was also hypothesised to relate to DMQ scores
(as well as DMQ Factor 1scores, as this factor measured an awareness of dreaming, specifically),
as these memory measures seemed to be more similar to recalling dreams than overall recognition

task performance. Participants viewed material at the first meeting and initial recall and
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recognition measures were taken in order to replicate the results from the pievious experiment.
After a retention interval of one week memory was tested again in order to test memoiy over a

longer time frame.

3.2.2 Method

3-2.2.1 Participants

The sample consisted of undergraduate Psychology students who received course credits on
completion, and postgraduate Psychology students. 35 individuals took part (30 females and 5

males). The median age was 22.

3.2.2.2 Stimuli

The experiment was presented on a computer programme. Words, pictures (ol natural scenes,
from now on referred to as “scenes”), nonwords and sketches of easily identifiable objects (from
now on referred to as “pictures”) were presented at a rate of one per 2000 milliseconds. Materials
were selected based upon the criteria described in Experiment 3, with the addition that the
pictures were used as a second measure of visual memory. All stimuli can be found in Appendix
c - Approximately half of the pictures were taken from an experiment administered through the
Open University. The remaining half was collected from the internet. They were of easily
recognisable and nameable everyday objects, such as “brick” or “apple . The pictures were
sketches of black and white objects. All images (scenes and pictures) were all of comparable size
and quality, and were matched as based upon semantic grouping (such as clothing, which
included pictures of a glove (lure), a t shirt (foil), socks and shoes (foils used in the second
session).

The experiment took place over two sessions. During the first session, 15 words and 15 pictures
were presented in a block in a random order. 15 nonwords and 15 scenes were then presented in
the same way. These two blocks were separated with a fixation cross on the screen, until
Participants were ready to continue, as it was important that the participants could distinguish
between the different blocks and therefore the kinds of stimuli, for the following recall task.
These blocks were not counterbalanced; the first block always presented the words and pictures,

and the second, the scenes and nonwords, as only the words and pictures could be recalled after
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all stimuli had been viewed. Thus the presentation of the scenes and nonwords acted as an
interference task between presentation and test. The recognition and recall tasks followed, and are
described below. A practise block was also initially included for each of the sessions, including
the presentation of 5 screens of each type of stimulus and the same number of recognition tiials.
Stimuli was only presented (i.e. learned) during this first session. Memory was immediately
tested, and then re-tested a week later, in the second session. During the second session new
stimuli was added, which acted as foils in the recognition task. These were also matched upon the

dimensions described above.

3.2.23 Procedure

Session 1- Following the practice trials, the words and pictures, and scenes and nonwords were
presented in 2 blocks. A free recall task for the pictures and words (and scenes and nonwords)
followed. Participants were asked to discern between the stimulus type (picture or word). lhe
recall task was always unexpected, as participants had not been warned that there would be a
recall task. All participants showed surprise when asked to recall pictures and words, and
discussions during debriefings revealed that participants did not expect any of the recall tasks at
any time. This surprise was intentional. It was anticipated that if participants did not encode
pictures and words in order that they be recalled, the act of learning the stimuli would be more
passive and therefore similar to the act of dreaming, whereby material cannot be intentionally

encoded for recall during the experience itself.

A recognition task for each of the stimulus types followed. 1he order of the recognition tests
followed the same order as presentation (that is pictures and words were presented before scenes
and nonwords) in order to ensure a similar length of time between encoding and retrieval for all
stimulus types. Each task included the 15 original re-presentations for each stimulus type and 15
foils. So, each block (of 2 stimulus types) included 60 different presentations. Both recognition
tasks taken together involved 120 presentations and recognition choices. For each stimulus
viewed in the recognition task participants would answer according to a recollective experience
Paradigm. Participants decided whether they remembered (R), knew (K), found the item familiar
(F) or just made a guess (G) recognition judgement. Table 3.2.1 below details the instructions
given to participants regarding the recollective experience judgements. These instructions were
Printed and visible to participants during all recognition tasks. A remember response referred to

an episodic memory, whereby contextual detail such as remembering an item’s position on the
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screen or an emotion felt at the time of encoding. A know response was more semantic: although
the participant would be sure that they recognised the item, it would lack the contextual detail of a
remember response. If participants could not place how they knew that they had seen an item

before as it lacked the contextual detail or the certainty of the other responses, although they were

still reasonably sure that it had been presented before, they would choose a familiar response.

Table 3.2.1 Instructions for recollective experience task

Recognition judgement

Written instruction

Oral instruction (additional
information)

Remember In this case you would Choose this response if you
(R) remember lots of contextual detail can recognise this exact
about when you first saw that word stimulus from before,
or picture, such as how it looked including what it looked like.
on the screen, how it made you
feel, how it made you think of
something in particular.
Know In this case you would be certain Choose this response if you
CK) that this item appeared before, but recognise the stimulus, but
you would not remember actually you don’t recall the instance
seeing it for the first time. in which you initially saw it.
So you might recall having
seen a house, but not this
house in particular.
Familiar In this case you would not be If you’re not certain that you
(P) certain that you had seen the item either remember or know that
before, but some aspects of it you’ve seen this before, but
would imply that you may have something about it indicates
done so. It may evoke a feeling that you have, then choose
that it appeared before, but lacking it feels “familiar” somehow.
in certainty (knowledge) or You might not be able to
episodic richness (remember). identify what is familiar
exactly.
Guess In this case select “G” if you are
() simply unsure about your choice
of response.
No If you do not recognise this item at
(N) all, press N for NO, I do not

recognise this item.

113



Whilst numerous studies distinguish between remember and know responses in a recognition
task, it was considered appropriate to also include an “F response, in case paiticipants weie
unable to categorise their recognition judgement with such certainty as an R or K response.
The inclusion of this response also allowed recollective experience judgements to be similar to a
dream memory; parts of a memory may be accessible or familiar, without clear lecollective

experience or knowledge of a dream having occurred being present.

Session 7 A similar procedure was adopted, still maintaining a fixed order and involving
more tasks. Participants began with a recall task whereby they were asked to write down the
words and pictures that they had been presented with at the beginning of the previous session (15
target pictures and 15 target words). They then engaged in a recognition task for the scenes and
nonwords that they had initially seen. The foils in this case differed from those used in the
previous recognition task (later referred to as “new foils™). There were 15 target nonwords and 15
target scenes, and the same number of new foils. A second block of words and pictures followed.
Participants at this point completed the Dream Memory Questionnaire (DMQ) which was also
Presented on the Superlab programme. Participants were then asked to engage in a third and final
recall task in which they were required to recall as many pictures and words as possible that they
had seen in the previous session. This included the foils from session 1as well as the targets, so a
maximum of 30 words and 30 pictures could be recalled. Participants engaged in a final
recognition task comprising two blocks: firstly one for words and pictures, followed by a block of
scenes and nonwords. This task involved recognising stimuli that had been presented in the first
session, again including the foils. So there were 30 items to recognise for each stimulus type. The
foils (lure items) were made up of the 15 foils from the previous recognition task from the second
session (“new foils™) and 15 more new foils (later referred to as “new new foils”). Again each
recognition task included recollective experience decisions for the recognised items. If not

recognised participants would answer “N”, for “no”.

The tasks and dependent variables for each stimulus type are listed in Table 3.2.2. As can be seen,
each of the four stimulus types (words, pictures, scenes and nonwords) were presented and then
recognised in three different tasks. The recognition task in session 1was a near replication of the
Procedure employed in Experiment 3. The two recognition tasks in the second session
investigated longer term memory. The second of these also investigate recognition of lure items,

as well as targets, which had been presented a week previously.
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Table 3.2.2 Tasks and dependent variables at Sessions 1and 2

Words and Pictures: Scenes and Nonwords:
e Immediate recognition (tested at session 1) Immediate recognition (tested at
session 1)
« Delayed recognition (tested at session 2) Delayed recognition (tested at
session 2)
» Delayed recognition incl. original foils Delayed recognition incl. original foils
(tested at session 2) foils (tested at session 2)

* Immediate recall (tested at session 1)
» Delayed recall (tested at session 2)
¢ Delayed recall incl. original foils

(tested at session 2)

The experiment aimed to correlate the recall and recognition measures for each of the different
stimulus types with a score obtained from the Dream Memory Questionnaire. In addition, the
Proportion of remembered, known, familiar and guess responses were of interest for the different
stimulus types over time. The recollective experience trends over these three tasks could then be

c°mpared.

Ne2 3 Results

ne2.3.1 Performance at Session 1

Recall performance was measured by a count of the number of correctly recalled target words and
P'ctures. These were then converted into percentages and compared. Similarly recognition
Performance was calculated as a percentage, with “no” being a correct response for foil stimuli,
and with “remember”, “know”, “familiar” and “guess” responses all being counted as correct for
target items. Performance at session 1 was similar for all stimulus types (pictures, words, scenes
and nonwords). Table 3.2.3 illustrates the descriptive statistics for recognition accuracy.
Performance was highest for pictures. Performance was above chance level for all stimulus types

Irdicating that stimuli were being recognised.



lable 3.2.3 recognition accuracy (%) for all stimulus types at Session 1 (N = 38)

Stimulus tvpe Mean SD Minimum Maximum
Pictures 84.06 11.13 53.33 100.00
Words 71.84 10.70 50.00 96.67
Scenes 60.79 10.89 40.00 83.33
Nonwords 68.77 9.81 50.00 86.67
Targets 76.05 14.08 36.67 100.00
Foils 66.67 17.19 33.33 95.00

In addition to this overall accuracy score, the hit and FP rates have been calculated separately for

each stimulus type, at each level of recollective experience.

lable 3.2.4 Hit and False Positive (FPs) rates for each of the recollective experience ratings, for
words, pictures, scenes and nonwords at Session 1

R K F G N
Stimuli Hits FPs Hits FPs Hits FPs Hits FPs Hits FPs
Pictures 88 3 19 3 21 11 6 14 120 13
Words 42 4 29 3 24 13 21 27 104 32
Scenes 34 15 18 8 35 28 16 19 82 42
j~onwords 26 3 25 3 33 13 20 25 106 47

Table 3.2.4 shows details the hits for all stimuli types, across each level of recollective experience
judgement. For the “no” responses, the hits refer to the foil stimuli, whilst for the “R”, “K”, “F”
and “G” responses, the hits refer to target stimuli. The values correspond to the mean values, out

a possible 15 presentations. Overall, the foils were more likely to be falsely recognised than the
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targets, rejected. Pictures were most likely to be remembered. Overall performance was most
accurate for pictures. Trends were similar for words and scenes. Nonwords had the same rate of

“R”and “K” responses.

In order to try to replicate the findings of Experiment 3, the recognition performances (proportion
of hits and false positives for each stimulus type, at each level of recollective experience) have
been correlated with the DMQ scores and scores for the DMQ Factor 1 the awareness of
dreaming factor collected during session 2. DMQ scores ranged from 59 to 122, with a mean (and
standard deviation) of 84.54 (19.21). Factor 1 scores ranged from 10 to 36, with a mean (and
standard deviation) of 17.91 (6.63). These norms are similar to those obtained in the previous
experiment. The DMQ and Factor 1 scores were correlated with each of the recognition task
scores. The proportion of K responses for target scenes (r=.31, p<0.05), R responses for scene
foils (r=-.29, p<0.05), and familiarity judgements for target nonwords (r=-.36, p<0.05) were
significantly correlated with DMQ scores. However once these were Bonferroni corrected they
lost significance. No significant correlations were found between the Factor 2 scores and the
recognition task scores. Thus no significant correlation coefficients at all were found. All these
correlations can be found in Appendix D. Table 3.2.5 demonstrates how no significant
correlations were found between either the DMQ total scores and the recognition variables as

split by stimulus type, or the Factor 1scores and the recognition variables.

Table 3.2.5 Correlation matrix showing relationships between variables

Pictures Words Scenes Nonwords Targets Foils
DMQ score 0.10 -0.21 0.21 0.01 0.18 -0.11
DMQ Factor 1 .05 -25 12 -.16 10 -15
Pictures k 0.28 0.47 0.38 0.23 0.48
Words 0.33 0.27 0.07 0.53
Scenes * 0.11 0.17 0.47
Nonwords * 0.35 0.24
Targets * -0.57

Rold type indicates correlation significant at the p<0.05 alpha level.
Bold and italicised indicates correlation significant at the p<0.01alpha level.
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3.2.3.2 Performance at Session 2

During the second session the LTM measures after a retention interval of a week were also
collected, hence differing substantially from the previous experiment. Recognition performance
can be seen to be similar to when immediately tested (see Table 3.2.6), with peitoimance foi
pictures, scenes and foils improving slightly, and worsening slightly for words, nonwords and
targets overall. For each stimulus type the differences between scores from Sessions 1 and 2,
were only by approximately 2% of overall recognition accuracy. That is, recognition performance
after a retention interval of a few minutes was largely similar to that when tested altei a retention

interval of seven days.

Table 3.2.6 Descriptive statistics recognition accuracy (%) for all stimulus types at the first
recognition task, Session 2 (N = 34)

Stimulus tvoe Mean SD Minimum Maximum
Pictures 88.82 8.24 56.67 100.00
Words 64.22 1111 36.67 86.670
Scenes 70.00 11.10 46.67 93.33
Nonwords 64.41 10.14 40.00 93.33
Targets 74.75 16.65 26.67 96.67
Foils 68.97 17.24 35.00 95.00

Performance was highest for pictures, well above chance for scenes, and similar for the verbal
measures (words and nonwords). One participant correctly recognised ail picture targets, and

correctly rejected all foils, resulting in a 100% overall accuracy score.

Table 3.2.7 shows that pictures were most likely to be remembered, with the picture foils least
likely to be falsely recognised. Performance for the nonwords was relatively poor, with the
highest proportion of foils being falsely recognised, and producing almost as many “K” responses
as “R” responses, indicating that nonwords were difficult to recognise with recollective

experience.
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lable 3.2.7 Hit and False Positive (FPs) rates for each of the recollective experience ratings, for
words, pictures, scenes and nonwords at Session 2, part I (first recognition task)

R K ] G N

Hits FPs Hits FPs Hits FPs Hits FPs Hits FPs

Pictures 8.5 2 24 1 18 9 9 6 131 11
Words 3.7 9 2.0 8 3.6 2.3 17 2.8 8.2 3.8
Scenes 3.8 3 2.4 6 4.0 2.7 12 17 9.7 3.6
Nonwords 25 5 21 2 2.8 18 2.3 2.4 100 55

The second recognition task in the second session involved recognising all stimuli seen the

previous week, including previous foils as well as targets. Table j.2.8 summarises the

performance in this task.

Table 3.2.8 Descriptive statistics recognition accuracy (%) for all stimulus types at the second
recognition task, Session 2 (N = 35)

Stimulus tvne Mean SD Minimum Maximum__ "'
Pictures 73.43 9.55 40.00 95.00
Words 48.90 6.84 36.67 60.00
Scenes 65.81 8.92 41.67 80.00
Nonwords 60.43 7.99 40.00 75.00
*Targets 71.86 18.99 18.33 100.00
%-oils 51.55 20.64 20.00 93.33
*New foils 51.19 20.62 15.00 88.33
*New new foils 75.62 17.24 30.00 98.33
Targets and foils 61.70 17.48 22.50 95.00
New and new new 63.40 18.13 25.83 93.33
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*Here targets and foils refer to the stimuli from session 1 The new foils were presented for the
first time in the first task of session 2, where these foils were presented alongside the targets
(from session 1). The new new foils refer to stimuli presented in this final task for the first time.
Table 3.2.9 below details how the recollective experience trends across stimulus types are largely
similar to those described in the previous sessions, with pictures being most likely to be

recollectively experienced with “R” responses.

It can be seen that performance is lower on this task compared to the previous tasks (both at
Session 1and the first task in Session 2), with accuracy for words and foils being around chance
level. One participant was able to correctly recognise all the targets that had been presented the
week before. There is a significant difference between performance for the targets* and the foils*
(see Table 3.2.6 for details; T (34) =6.404, p<0.0001), whereas this was not the case in the
previous task of session 2 (T (35) =1.120, n.s). Thus participants did not seem to recognise well
the stimuli presented as foils in session 1. In contrast performance was very high for the stimuli
presented at session 2 only (88.33% for new* and 98.33% for new new foils*), so participants

were able to discriminate between new and old stimuli, overall.



Table 3.2.9 Hit and False Positive (FPs) rates for each of the recollective experience ratings across
conditions at Session 2 (second recognition task)

R K F G N

Hits FPs Hits FPs Hits  FPs Hits FPs Hits FPs

Pictures 107 31 17 16 11 2.7 2 1.0 6.4 8
Words 6.3 15 18 9 2.8 3.2 14 2.3 7.0 2.3
Scenes 5.6 2.0 2.5 12 2.6 3.2 8 13 3.0 7.1
Nonwords 43 12 2.1 8 25 2.2 13 15 4.6 9.2
New Pictures - 25 - 9 “ 1.8 “ 1.0 8.7 —
Newnew - 4 - 1 " .6 g 131
Pictures

New Words - 2.9 - 17 " 3.7 - 18 4.7
Newnew - 9 - .6 - 2.6 21 8.8 ”
Words

New Scenes - 1.6 - 9 " 2.2 14 8.8 ~
Newnew - 5 - 1 " 14 14 115 “
Scenes

New - 1.0 - 7 " 2.6 - 16 8.8
Nonwords

Newnew - 3 " 2 11 " 15 12.0
Nonwords

Table 3.2.10 shows the correlations between the DMQ scores and all the recognition
performances in both tasks in Session 2 (testing memory for the stimuli viewed one week earlier).

The DMQ did not relate to any of the scores.
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Table 3.2.10 Correlation matrix for recognition accuracy scores for session 2 (N=34)

DMQ Facte pictures 2 words 2

DMQ score 0.77
DMQ Factor 1
pictures 2
words 2
scenes 2
nonwords 2
targets 2

foils 2

pic 3

words 3
scenes 3
nonwords 3
targets 3

foils 3

new 3

-0.16 0.00
-0.12 -0.08
0.64

scenes 2

0.12

0.01

0.51

0.51

0.09

-0.07

0.40

0.41

0.24

nonwords 1targets 2

0.11

0.17

041

0.27

0.19

0.49

Bold type indicates correlation significant at the p<0.05 alpha level.

foils 2

-0.08

-0.24

0.34

0.50

0.50

0.13

-0.58

Bold and italicised indicates correlation significant at the p<0.01 alpha level.

-0.08

-0.01

0.58

0.41

0.50

0.25

0.19

0.32

pictures 3 words 3

0.31

0.36

-0.07

-0.11

-0.16

0.35

-0.40

-0.06

scenes 3

-0.02

-0.02

0.53

0.25

0.61

0.13

0.19

0.26

0.03

0.10

0.04

0.32

0.16

0.19

0.53

0.41

-0.05

0.34

0.13

0.16

nonwords 1targets 3

0.21

0.84

-0.55

0.14

foils 3

0.19

0.36

-0.12

-0.21

-0.17

0.14

0.62

-0.71

-0.11

0.50

-0.25

0.55

new 3

-0.13

-0.15

0.22

0.25

0.39

-0.04

-0.54

0.77

0.48

-0.38

0.43

0.10

-0.64

-0.68

newnew 3

-0.13

-0.24

0.19

0.31

0.25

0.35

-0.41

0.34

0.14

-0.66

-0.72

0.83



Table 3.2.11 details the poor performance in the recall tasks. To recap, the first took place

immediately after stimuli had been presented. The second occurred at the beginning of session 2

and the third took place after the second recognition task, so the targets stimuli had been viewed

again. In all tasks pictures were better recalled than words. In task | 16 participants weie unable

to recall any words at all. Similarly 15 recalled no words in task 2. By the third recall task only 5

participants were unable to recall any words. Performance was slightly more stable lor the

pictures, with 2, 3 and 1 participants being unable to recall anything in the respective tasks.

Performance was extremely poor overall, with no participants recalling even half ol the items that

they had learned.

lable 3.2.11 Desciriptive statistics recall accuracy (%) for all recall tasks (N 38 for session 1, N

for session 2)

Task

Words
Pictures
Words
Pictures
Words

Pictures

W W NN R e

Mean

7.02
23.15
5.29
21.96
12.35
48.43

SD

6.75
11.67
5.87
12.87
9.16
17.85

Minimum

o O o o o

13.

33

Maximum

20
46.67
5.87
12.87
9.16
17.85

Table 3.2.12 shows how none of the recall scores correlated significantly with the DMQ scores.

lable 3.2.12 Correlation matrix for all recall task scores with DMQ scores

recall Jwords
recall! pics
recall2words
recall2pics
recall3words
recall3oics

Recall 1
pictures
0.08

Recall2

words

0.59
0.27

Recall2
pictures

0.30
0.77
0.27

Recall3

words

Bold type indicates correlation significant at the p<0.05 alpha level.

0.36
0.22
0.35
0.27

Recall3

pictures
0.10
041
0.23
0.52
041

Bold and italicised indicates correlation significant at the p<0.01 alpha level.
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DMQ
Total
-0.07
-0.14
-0.13
-0.11
0.11
0.10



Whilst words were correctly identified (with accurate spelling) on the whole, pictures were
incorrectly labelled in a few instances. For example, the picture, "glove was recalled as, hand .
In these instances, it was clear when the target had been recalled but described with an alternative

name.

3.2.3.3 Recollective Experience

The target stimuli were recognised with different recollective experience judgements. The trends
for these are illustrated below, for each stimulus type. The mean proportion of recognition
judgements, for each stimulus type, did not correlate with DMQ scores in any instance (when
Bonferroni corrected, thus removing the likelihood of a Type I error). The correlation matrices for
these can be found in Appendix D. The figures below illustrate the recollective experience trends
for targets, for pictures, words, scenes and nonwords. All response (“R”, “K”, “F”, “G” and “N”)
frequencies are for targets. Figure 3.21 shows that pictures were best recognised and

remembered.

Remember Know Familiar Guess No

Recollective Experience Judgement

Figure 3.2.1 Recollective Experience judgements during session 1 for target stimuli for pictures,
words, scenes and nonwords.
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There were few guesses and the fewest “no” (incorrect) responses for the target images. Just
under a third of the words were remembered with recollective experience, the mean of which only
being higher than the “no” (incorrect) responses by about one word (4.21 and 3.18, respectively).
Scenes and nonwords seemed to be difficult to recognise. In both cases there were fewer
remember responses than incorrect responses yet a relatively high proportion ol familiar
responses (out of the recognised judgements). For all stimuli types apart from nonwords, targets

were more often remembered than known.

By the second session, a week later, the patterns of recollective experience had changed slightly.
Figure 3.2.2 details this. Pictures were still well recognised, with a high number of remember
responses being selected (8.47 at session 2 compared to 8.76 at session 1). There was a decline
across recollective experience judgements K, F and G. The words were similarly remembered,
found familiar and incorrectly judged to have been new stimuli (approximately 3.9 words),
although the proportion of K responses had decreased since session 1, being replaced with F
judgements on the whole. Scenes showed a similar pattern to the words and not changing much
from the first session, with the most popular recollective experience judgement reflecting a sense
of familiarity (in 3.97 cases out of the 15). The nonwords showed a very different trend. In over a
third of cases it was most likely of the stimuli types to be incorrectly recognised with a “no”
response (mean = 5.47). They were least likely to be remembered and known, reflecting difficulty
with the task. This mirrors the accuracy scores in Tables 3.2.4 and 3.2.7 above. Overall the
patterns of recollective experience did not change at session 2 from session | for the pictures,

scenes or nonwords.
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Figure 3.2.2 Recollective Experience judgements during session 2 for target stimuli for pictures,
words, scenes and nonwords.

The second part of session 2 involved targets stimuli being seen again. Figures 3.2.3 and 3.2.4
show the distributions of recollective experience judgements made for the targets during this task,

as well as the foils from the first session, respectively.

Figure 3.2.3 shows how whilst a similar pattern emerged for the targets as in the previous task in
session 2, accuracy in recognition improved for all stimulus types (see Tables 3.2.8 and 3.2.9).
On the whole the R responses became more popular, being used for approximately two more
presentations for each stimulus type. This caused a reduction in the number of K responses
(especially for pictures and words) and F responses (especially for pictures and scenes). Incorrect
(“no” responses) were made similarly, apart from with the scenes, in which there was an

improvement in accuracy (70.00% as opposed to 65.81% in the previous task).
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Figure 3.2.3 Recollective Experience judgements during session 2 for target stimuli foi pictures,
words, scenes and nonwords.

Finally the stimuli presented as foils in session 1 were represented in the final recognition task.
Both Table 3.2.9 and Figure 3.2.4 reflect the difficulty in this task for all stimulus types.
Nonwords were most likely to be incorrectly dismissed as not having been presented belore ( no
responses) in 9.20 (61.3 %) of cases. Familiar judgements were more popular than remember
judgements for all stimulus types expect for pictures which were, once again, most accurately
recognised, with remember responses being used for 3.11 images. In all cases more Fjudgements

were made than K or G judgements.

A stimulus (pictures, words, scenes and nonwords) x recollective experience (R, K, F, G, N) x
time (Session 1, Session 2 recognition task 1, Session 2 recognition task 2) repeated measures
ANOVA found no main effect of time (F (1.09, 35.81) = .42, n.s.), indicating that the trends
described above did not change significantly over the three tasks. Thus the patterns of recollective
experience for all stimuli types were relatively stable for target stimuli. A significant stimulus x
recollective experience x time interaction was found (F (11.38, 5.56) = 2.05, p<0.005), however,
and these trends have been described in detail above. Overall the patterns of recollective
experience varied over time, with recollective experience decreasing over the tasks, and as a
result of the kind of stimuli used, with pictures being most likely to maintain their recollective

experience over time. The effect was small (partial eta squared = .58). In both analyses
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Greenhouse-Geisser corrected degrees of freedom were adopted as the sphericity assumption was

violated.
12
10
2 8 p
ow
6
os
? hnw
z
1" 1

Remember Know Familiar Guess

Recollective Experience judgements

Figure 3.2.4 Recollective Experience judgements during session 2 for foil stimuli for pictures, words,
scenes and nonwords.

The four figures above detail the recollective experience trends in all tasks. None of the values, in

any task, correlated with the DMQ scores.

3.2.4 Discussion

No evidence has been found to support a relationship between dream recallability and memory
abilities. In this case, LTM over seven days does not seem to correlate with DMQ scores or DMQ
Factor | scores in any way. In fact, the correlation coefficients did not near significance in any
case. Many correlations were in the opposite direction to that which was predicted, that is, they
were positive. As a low DMQ score (as well as a low Factor | score) indicates a higher
propensity to recall dreams, a negative correlation would have indicated a clear relationship

between the two variables in question.
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The scenes stimuli may be considered most valid as a measure of visual imagery in this
experiment as they are most similar to dream images. The most valid measures of visual memory
may include making “dream like” films such as those used in Montagnero et al. s (2003)
experiment, in which memories of films and dreams were compared. Such measures are
impossible in a recognition task. Schredl et al. (2003) used a number of measures of visual
memory, including a recall task similar to that utilised here, as well as a map reproduction task
and a recall task for a 3 minute silent film. The correlations between these different measures
were not reported. In addition visual memory was assessed by a sum of the recall and map
retracing tasks, and also by the film recall task. The separate values are not reported for these. It
may be that the tasks were not all valid measures of visual recall, thus confusing the results.
Further support for this comes from the lack of a significant correlation being found between
creativity and visual memory in Schredl et al. s study - two variables hypothesised to relate.
However all measures of visual memory individually correlated with DRF (the p value is not
reported for the recall task, however), even though they did not contribute to a holistic structural
equation model that successfully accounted for the widespread variance in DR not did they, when

taken together as a measure, significantly correlate with DRF.

Word stimuli were carefully considered in that low frequency words were deemed to be more
distinctive for the recognition tasks. However such low frequency would perhaps render it
difficult to make associations to the words in an attempt to consciously encode them for
subsequent recognition. In addition, the low frequency words were likely too lengthy and
complicated for recall. Performance for the word stimuli in the recall tasks was very poor.
Spelling ability may have confounded recall of complex words in this experiment, however it is
maintained that the low frequency words may have been more of a valid measure of verbal recall
than high frequency words, which would be less distinctive. Future studies should use the same
words as [objects in the] pictures to facilitate comparisons. Frequency could also be manipulated
to see if recall performance could improve. Despite this, there is no reason to believe that verbal

memory would correlate with DMQ scores.

This experiment also investigated the role of recollective experience in recognition judgements,
predicting that R (remember) responses would be significantly correlated with the DMQ. This
was not found to be the case. Whilst adopting this individual differences approach to recollective
experience, that is assuming that some individuals ar more likely to recognise stimuli with

recollective experience than others (and that those individuals would, in theory, be more likely to
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recall their dreams), such an approach is also problematic in that individuals who consistently
recognise stimuli with or without recollective experience is likely to perform at either ceiling or
floor level. In this kind of experiment whereby variance is of interest, a range of responses are the
most indicative of an appropriate measurement system. Thus this experiment provides convincing
evidence that recollective experience does not relate to DR. Indeed, Nielsen and Stenstrom (2005)
claim that autonoetic consciousness: the sensation of recollective experience, is not possible
whilst dreaming. Thus individuals who recognise stimuli with recollective experience are not
necessarily likely to recall their dreams with the same sensation. Autonoetic consciousness may
well be an indication of the strength of a memory trace, but individual differences in this area

require further investigation.

The recollective experience trends indicated the episodic nature of the memories over time.
Specifically, the pictures seemed to be most confidently recognised, with more remember
responses than the other stimulus types, in each task. Thus the pictures may well be considered an
appropriate measure of visual memory, making the finding of no relationship between this
measure and the DMQ scores, all the more convincing. However the uncertainty surrounding the
recognition judgements for words, scenes and nonwords reflect that the task was not too easy.

Their similar trends could reflect that they are appropriate measures of recognition memory.

The recollective experience judgements may also reflect the difficulty of the task. Whilst
recognition performance was often above change level, by the third task this was not the case for
the foils and the new foils: the distracter items in both sessions. Whilst some participants
commented on the difficulty of the task, recognition performance for the stimulus types, overall,

were always above chance.

The recall task performances, on the other hand, showed floor effects. Whilst the pictures were
substantially more recallable than the words, the tasks did seem difficult for participants.
Although this was intentional, in order to be as comparable to dreaming as possible in that the
stimuli were not encoded deeply at the time of presentation, the lack of variance in the recall
scores illustrate that the recall task measures may not have been appropriate in this case. Whilst
Experiments 3 and 4 have provided clear evidence that a relationship between waking memory
abilities and DR is unlikely, it would be unwise to assume that recall is unrelated to DRF entirely.
Despite this the comparability of word lists and highly sensory-perceptual episodic memories for

dreams, is questionable. The memory processes involved in dream recollection are more likely to
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be autobiographical, sensory-perceptual, and perhaps constructive in nature, rather than non-
autobiographical episodic recall. The remaining studies described in this thesis therefore focus

upon autobiographical memory and its relationship to DR.

Taken altogether, whilst the recall task was hypothesised to correlate especially highly with DR,
doubt may be cast on the validity of the measures. Despite this no relationships were found

between any LTM measures and DRF.

Summary

The findings from Experiment 3 were replicated in that no relationships between DRF and
memory visual or verbal abilities were found. Recognition performance was better in experiment
3, however in experiment 4 more stimuli were presented in the learning phase, as pictures were
also presented and a recall task may have acted as an interference between learning and
recognition for some stimuli. There was a greatest decrease in the percentage of words recognised
between experiments 3 and 4. As the stimuli used were identical, this may have occurred, in part,
by chance. Despite this performance was comparable in both experiments, with scenes being best
recognised and nonwords, worst, indicating that the smaller sample of Experiment 4 was

adequate in obtaining representative memory score norms.

Picture stimuli in Experiment 4 demonstrated a picture superiority effect, as described and
replicated by Dewhurst and Conway (1994) in a series of experiments. The effect, whereby
images are recalled more accurately than words, was also extended to include recollective
experience, in that visual memories were more likely to be judged as being “remembered” rather
than “known”. The findings in this chapter also support this finding for the pictures, but not the
scenes. Whilst Dewhurst and Conway focus upon the differences between visually- and verbally-
processed stimuli, the scenes used in this chapter were purely visual stimuli, yet they did not
display a picture superiority effect. It may therefore be appropriate to adopt Paivio’s (1971)
notion of “dual processing” as an explanation of this effect. Paivio claimed that visual stimuli
were encoded in both a verbal as well as a more rich, visual code, which would increase the
number and types of cues for visual memories to be retrieved. As the pictures described in
Experiment 4 were sketches of nameable everyday objects, they could be processed both visually

and verbally. However the scenes were too complicated to be easily named and were therefore
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unable to be encoded verbally in the short presentation time of 2 seconds. The scenes were

recognised, on the whole, without recollective experience.

Whilst the picture superiority effect distinguishes the visual from the verbal stimuli in terms of
performance, Paivio’s explanation implies that there may well have been a verbal element to the
visual memory tasks. As described above, the picture stimuli may well have been verbally
encoded in some instances. A major hypothesis for these experiments was to discern whether
purely visual measures would correlate with DR. The pictures were overall best recalled, showing
a picture superiority effect, and retrieved with recollective experience, also in line with Dewhurst
and Conway’s (1994) findings. However they may well have been muddied by verbal elements,
which may partly account for why they did not relate to DMQ scores. 4 he scenes were purely
visual, and were less well recalled. Paivio (1971) offers an explanation as to why the more purely
visual measure of the scenes stimuli were not retrieved with recollective experience. This may be
the result of them not being encoded in a verbal way as well as a visual way. As this had led to
decreased recallability, without recollective experience, Paivio’s explanation could also account

for the difficulty in recalling dreams overall.

Paivio’s explanation, however, does not account for why the scenes were uncorrelated with the
DMQ scores. It could be that the scenes still contained a slight verbal component, however their
relative poor recallability and lack of recollective experience do not imply this to be the case. An
additional task, such as an articulatory suppression task, would ensure that the verbal processing
component at encoding was reduced. A future study could incorporate an articultory suppression
task whilst viewing the scenes, in order to assess whether a truly pure visual measure would still

not correlate with DMQ scores.

An alternative explanation for these findings is that purely visual memory may not be able to be
retrieved with recollective experience, which would account for dreams not relating to remember
responses. However, DMQ scores also did not relate to other recollective experience judgements,

lending little support to this idea.

Whilst Waterman (1991) did not find a relationship between visual memory and DRF, he did find
a relationship between visual memory and dream length measures (word counts). He encouraged
that word counts be used as a measure of dream detail. Further, he found a relationship between

dream length and verbal STM measures. Whilst verbal memory may in theory increase the
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likelihood of lengthy dreams being reported (although no such evidence for this has been found in
previous studies), and visual memory and imagery skills may increase the likelihood of dreaming

overall, these two factors do not seem to suffice in accounting for the widespread variance in DR.

Whilst there is little evidence to suggest that visual or verbal LTM measures are related to DR,
damage to particular cognitive functions certainly damage dream recallability. Thus there may be
a host of cognitive processes involved in the successful recall of a dream, resulting in each
process accounting for minimal variance in DR when investigated individually. However each of

those processes may well be crucial in the dreaming process.

As there is strong neuropsychological evidence that the visual system is involved in dreaming, as
damage to the visual cortex leads to a cessation of dreaming (Solms, 1997), it would be
worthwhile to note whether long term visual memory is implicated at all in DR. Developmental
approaches to the formation of dreaming, such as those posited by Domhoff (2001; 2002) and
Foulkes (1979; 1999), emphasise the importance of the sophistication of cognitive structures.
Whilst visual memory may well develop early on in life, its measurement is dependent upon
verbal responses. Similarly, it has been suggested that DR depends upon verbal and narrative
abilities. Whilst this experiment did not find any evidence for a relationship between verbal
medium term memory and DR, other general cognitive abilities may well indirectly influence the

likelihood of recalling dreams.

Taken together these two studies offer clear and convincing evidence that the propensity to
remember dreams is unrelated to normal waking memory abilities. This was even the case for
visual memory, despite the picture stimuli being recollectively experienced, best recognised and
the least verbally contaminated of all the measures. Although the measures used were episodic
they were not autobiographical. As dream recall involves not only memory for one’s own
experiences but also experiences that are pertinent to the self, the following two chapters focus

upon autobiographical measures as predictors of DR.
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Chapter 4: Characteristics and Recallabiiity of Old Dreams

As Chapter 3 found convincing evidence that DR is not related to episodic memory in recognition
tasks, it was concluded that DR, due to being inherently autobiographical, may well instead lelate
to autobiographical memory processes. Indeed, dreaming has a complex and intricate relationship
with the self, showing individual differences effects (see section 1.4.3) and reflecting elements of
waking life (see section 1.6). In addition what Jung described as the suspension of ego control in
dreams may be the result of neurophysiological activity, with decreased activation of the
dorsolateral prefrontal cortex (Hobson et al., 2000) leading to a lack of volition whilst asleep.
This may result in, according to some psychodynamic theorists, the free reign of unconscious

desires in dreams (Freud. 1900), and subsequently the free reign of the self.

There are therefore many reasons to predict a relationship between dreaming and
autobiographical remembering. As described above both dreaming and autobiographical memory
concern the centrality of the self in the generation and recall of their experiences. In addition
dreams are autobiographical experiences that may be sensory-perceptual in nature (Conway,

2001). The following chapters further investigate this relationship.

There appears to be mixed evidence concerning the comparability of dreams and autobiographical
memories. Whilst dreams are, in theory, autobiographical, they are internally generated and are
experienced independently of a more general waking life context. Dreams are especially
incoherent (Hobson et al., 2000) making it difficult for them to be manipulated into a meaningful
memory. Yet due to a number of studies finding emotions to be especially prevalent in dreams
(Hicks, Bautista & Hicks, 1999; Schredl & Doll, 1998), along with their more sentient
experiential nature, dream memories may be more similar to sensory-perceptual episodic
memories (Conway, 2002) than general autobiographical memories, which may lack such
feelings and experiences. In addition, whilst continuity theorists (e.g. Schredl & Hoffman, 2003)
emphasise the overlap between dreaming and waking cognition, reality and source monitoring
frameworks rely upon internally generated experiences such as dreams being less detailed
characteristically, in order to facilitate distinguishing between such experiences. There thus seems
to be a need to explore these discrepancies between the characteristics of dreams and waking

autobiographical memories.
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In general, authors emphasising the strong characteristics of dreams, such as emotionality or
bizarreness, tend to focus on dreams only without comparing them to waking episodic memories
(e.g. Cipolli et al., 1993; Schredl & Doll, 1998). The few studies that have directly compared the
characteristics of dreams and memories have done so in a reality monitoring fiamework (Johnson,
Kalian & Raye, 1984; Kemp & Burt, 2006; Kemp, Burt & Sheen, 2003). That is, they have
generally found that dreams contain less perceptual and contextual detail than memories lor
actual experiences. This facilitates accurate reality monitoring judgements, in addition to
internally generated memories such as dreams, thoughts or delusions containing more cognitive
operations than externally generated memories. The extent to which dreams contain cognitive
operations can be questioned, though, in that the neurophysiology of dreaming does not lend itseli
well to an awareness of cognitive operations at the time of experiencing the dieam. Indeed,
Johnson et al. (1984) suggest that dreams are unique in not featuring conscious cognitive
operations. This may mean that the characteristic differences between dreams and memories are

especially profound.

Kemp, Burt and Sheen (2003) report three experiments which aimed to classify the frequency and
characteristics of dreams that could be mistaken for events, and events that could be confused as
dreams. In particular, their third experiment employed a diary design in which fourteen
participants tried to report a dream and event on a daily basis. Characteristic ratings were
completed at the time of diary completion as well as a few months later, when the reports were
re-presented. Participants also later faced a reality monitoring task in which they had to judge
whether the reports they had generated were dreams or events on a scale of 1 (definitely real) to 7
(definitely a dream). Events were judged to be more real than the dreams, and the dreams more
dream-like, which were unsurprising findings. Whilst the seven point scales were insightful into
the qualitative judgements of reality monitoring processes, they did not allow accuracy in reality
monitoring judgements to be explicitly assessed. Despite this the majority of the events (446/459)
were rated as “definitely real”, and dreams (296/309) were judged to be “definitely a dream”,
illustrating the ease with which the reality monitoring decisions were made, and the certainty of
the judgements. A sample of independent raters also classified the reports using the same scale,
and also tended to use the extreme ratings, although less often than the actual participant diarists,
indicating their similar confidence in their judgements. The overall mean classification accuracy
of the raters was 83.8%. This implies that the characteristic information available in the reports
provide clues as to their source, that the reports themselves may often indicate whether they were

dreamt or real, and that cognitive operations - information that would not be available to
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independent raters - were not necessary in forming accurate reality monitoring decisions between

memories of dreams and actual events.

Dreams were also rated as significantly less memorable than the events, and the memorability
ratings further decreased between the times of reporting and subsequent testing. Dreams were
generally rated as significantly less vivid and salient than the events, and more negatively
emotional. Diarists’ ratings were significantly more fragmented, less coherent and less
characterised by visual and auditory imagery. In fact, dreams were significantly less detailed than
the events along 15 ofthe 16 dimensions in the administered questionnaire (based on Rubin et ai,
1999, subsequently published in 2003).

Extending the comparison of dreams and waking memories beyond their characteristics only
requires that remembering dreams be assimilated into theories of autobiographical remembering
generally. Thus the assumption that remembering dreams is governed by similar processes to
autobiographical memory, that are inherent to memory researchers, must be checked. The
following two chapters will therefore assess the continuity between autobiographical memories

for waking events and dreams in terms of retrieval modes and characteristics.

It is widely recognised that memory for dreams is relatively poor (e.g. Reed, 1974) and that
theories of DR tend to focus upon recall failure (Cohen and Wolfe, 1974; Freud, 1900; Koukkou
& Lehmann, 1983; Koulack & Goodenough, 1974). The salience hypothesis (Cohen &
MacNeilage, 1974) relies upon some dreams to be characteristically more detailed than others,
thus increasing their chance of being recalled. This, coupled with the evidence that dreams and
waking memories differ characteristically with waking memories being more detailed, leads to

the idea that dreams are likely to be less well recalled than waking autobiographical memories.

The experiments in the present chapter and in Chapter 5 investigate the characteristics and
recallability of dreams as systematically compared to autobiographical memories for the first
time. Whilst autobiographical memories have been investigated in detail, the characteristics of
remembering dreams have not (with the exception of studies by Domhoff, 2002; Foulkes, 1981;

Montangero, Ivanyl & de Saint-Hilaire, 2001; and Montangero, Pasche and WIllequet, 1996).
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4.1 Experiment 5: Comparing the Characteristics and Trends of Dreams

and Autobiographical Memories

4.1.1 Introduction

There is evidence that dreams and autobiographical memories may differ in terms oi their
characteristics, although there also exists a convincing theoretical argument that there is
continuity between dreaming and waking memory processes. In order to investigate this and test
the claim that dreams rely on autobiographical memory processes, it is necessary to recap what is

understood by autobiographical memory.

Autobiographical memories refer to memories for one’s own experiences (Conway, 1990). A
defining feature of autobiographical memory is that it is centred around the self (Conway &
Pleydell-Pearce, 2000; Conway, Singer & Tagini, 2004). Whilst these memories often refer to
episodic memories for specific waking events, they can also refer to thoughts, dreams and plans.
Such internally generated autobiographical memories are distinguished from real experiences in
reality monitoring tasks (e.g. Johnson et al., 1984). Rubin, Wetzler and Nebes (1986) describe
the distribution of autobiographical memories across the lifespan. That is, memories generated by
adults tend to be characterised by three main features. Firstly, there is evidence oi childhood
amnesia: the inability to recall experiences from below the age of approximately 4 years of age.
Secondly there is an increase in the number of memories corresponding to the ages of
approximately 15-25, known as the “reminiscence bump”. There are a number of proposed
mechanisms for this effect, such as cortical development increasing the likelihood ol memories
generally being encoded in a more deep and detailed manner, more experiences occurring at that
time of life thus resulting in more experiences being recalled later on in life, and that this time in
life is a crucial one for identity change, development and consolidation, thus reflecting the
relationship between autobiographical memory and the self. Finally, a recency effect is usually
evident, whereby experiences that have occurred more recently in life tend to be more likely to be

recalled in a fluency task.
Some researchers have been interested in dream recallability over the lifespan, but they have

tended to compare groups of individuals, rather than investigating time as a continuous variable

(e.g. Foulkes, 1979). Grenier et al. (2005) compared dreaming and autobiographical memory by
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systematically comparing the temporal references found in dreams and waking memories. That is,
the units within a dream were identified by experimenters and the sources analysed by the
dreamer in terms of their time since occurrence. Specifically, the waking memory components of
the dreams were plotted over time. There was a linear decrease in the number of references over
time. Whilst the main focus of the paper was not on DR over time, the references in dreams of
older participants (aged 60-77) were compared to autobiographical memories. A similar trend
was found for dreams and autobiographical memories, with memories showing recency effects,
childhood amnesia and a reminiscence bump, which was slightly more pronounced for the
autobiographical memories than the dreams. It should be noted that whilst the dream references
were being plotted over time in terms of when those references occurred in waking life, the
autobiographical memories were generated according to a semantic cueing method. Thus only
aspects of a dream that had appeared in waking life were being compared with whole episodic
memories. The level of detail seems incomparable between these two types of memories, so
Experiment 5 aimed to overcome this problem by comparing whole dreams and whole episodic

memories, as opposed to just components of them.

Dritschel, Williams, Baddeley & Nimmo-Smith (1992) describe a method of accessing
autobiographical memories over the lifespan: the fluency method. Here, as many
autobiographical memories as possible are recalled in a given time. They may be in response to
specific cues (known as the Galton technique, as based upon Galton, 1883), dependent upon the
investigation of interest. In Dritschel et al.'s paper, comparisons are simply made between
autobiographical episodes, personal and nonpersonal semantic information, in terms of numbers
of recollections from different lifetime periods. The present experiment builds upon this design in
using the fluency method to compare the accessibility of dreams and waking autobiographical
episodes, but investigates the characteristic differences between those types of memories in more
detail.

This experiment therefore aimed to collect information on the characteristics and quantities of
recalled memories for dreams as compared to autobiographical memories, hypothesising that
dreams are less sensory-perceptual in nature than autobiographical memories. Autobiographical
fluency tasks, as described above, provide a measure of dream and waking memory recallability,
whilst allowing trends over the lifespan to be plotted. It was predicted that dreams are more
difficult to access than autobiographical memories, as reflected through the guantity of memories

retrieved in the fluency tasks. Finally, as a reflection of the function of autobiographical memory
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over the sleep-wake cycle, it was predicted that the frequency of recalled autobiographical
memories and dreams over time would follow similar trends, including evidence of childhood
amnesia and a recency effect. A reminiscence bump was not predicted to be found for dreams or

waking autobiographical events due to the relatively young age of participants.

4.1.2 Method

4.1.2.1 Participants

Twenty postgraduate Psychology students were recruited as part of an opportunity sample
consisting of 8 males and 12 females. Ages ranged from 21 to 57 and the median age was 25

years.

4.1.2.2 Materials

Participants were provided with response sheets for recording brief details of their
autobiographical memories and dreams, as well as the time at which the events occurred, for the
autobiographical fluency tasks. For each of the selected memories a questionnaire on memory
characteristics was completed (see Appendix E), which was based upon 3 previously
administered questionnaires: a recollective experience questionnaire (Heaps & Nash, 2001); the
Memory Characteristics Questionnaire (Johnson et al., 1988); and the belief and recollection
questionnaire (Rubin, Schrauf & Greenberg, 2003). Items were slightly amended in order to allow
the same 5 point scales to be used (see ratings used by Heaps & Nash, 2001) with the exception
of item 31, which requested information about the perspective of the memory (field/image). All
items from the Memory Characteristics Questionnaire (Johnson et al., 1988) were used. Some
items from this were very similar to those used by Rubin et al., and Heaps and Nash. Almost all
items from Rubin et al.’s questionnaire were also used. The resulting Characteristics of
Autobiographical Memories/Memories for Dreams questionnaires were identical for both types of

memories. Testing took place in a quiet laboratory.

4.1.2.3 Design

Each participant engaged in an autobiographical fluency task for both autobiographical memories

and dreams. A description of each recalled memory was briefly written, along with the time (age)
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at which the event occurred. Three dreams and three autobiographical memories were selected
(see 4.1.2.4) and categorised into “earliest”, “other” and “recent” memories. The questionnaire

(see Appendiz E) was completed for each selected memory.

4.1.2.4 Criteria upon which memories were date-matched

Of the generated dreams, an earliest, other and recent memory was selected. This also occurred
for the generated autobiographical memories. The earliest generated memories were selected that
were as closely related as possible in terms of date of occurrence. Thus, the earliest dream
generated may have occurred at age 5, but the dream selected occurred at age 6 as the earliest
autobiographical memory occurred at this same age. The same rules applied for the recent
dreams. The “other” category utilised memories that had occurred at some point between the
earliest and most recent memories selected, aiming to use events that had occurred mid-way

between the earliest and recent time points.

4.1.2.5 Procedure

Participants were asked to undertake an autobiographical fluency task, which involved recalling
as many autobiographical memories as possible in 5 minutes, making brief notes about each one
that would allow later identification of that event or experience. The same procedure was then
repeated for memories for dreams. The experimenter then selected 6 memories: 3 events and 3
dreams (an earliest, other and recent memory) based upon the date-matching criteria described
above. The participant was asked to bring the specific memory to mind, although not to recall it
aloud for ethical reasons, and to complete the questionnaire upon that memory. If the participant
did not want to refer to their memory explicitly, they were instructed to refer to the memory with
a false description (i.e. by naming the memory inaccurately). Participants were reminded that
recalled memories would not be content analysed. The memories were brought to mind for the
questinnaire’s completion in a random order, with dreams and autobiographical memories being
alternately recalled. After this period the participants were debriefed and a general discussion of

remembering and recalling dreaming, followed.
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4.1.3 Results

4.1.3.1 Fluency trends

The mean number of dreams generated in the fluency task was 5.25 (SD = 1.62): significantly
fewer than the number of autobiographical memories generated (M = 9.40, SD = 2.91); T (19) =

6.59, p<0.001. There was little variation in the number of memories generated, overall.

— &— dream

--Od--memory

time in months since event

Figure 4.1.1 Line graph showing the proportioned frequency of autobiographical memories and
memories for dreams recalled over time

Figure 4.1.1 illustrates the age of the participant at the time of experiencing the autobiographical
events and dream memories, with the proportioned frequency of memories generated in the
fluency tasks as a function of time since occurrence. A clear recency effect can be seen, with a
decreasing frequency of memories recalled the older the memories are. As this trend tails off, a
childhood amnesia effect is assumed but is not explicit. Importantly, the trends are largely similar
For both the dreams and the episodic memories. The only difference was that slightly more dream

memories were recalled 50-100 months ago, compared to the memories of events.
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4.1.3.2 Characteristics

Descriptive statistics were also collected for each of the questionnaire s dependent variables.
Table 4.1.1 shows the descriptive statistics for each of the 42 questions, for both types of
memories. The detailed descriptive statistics for both types of memory divided by earliest, other

and recent can be found in Appendix F.

In order to test whether the dreams differed from the autobiographical memories, and whether
time had an effect on the characteristics of the earliest, other and recent memories, 2 (memory;
dreams and autobiographical memories) x 3 (time; earliest, other and recent) repeated measures
ANOVAs were conducted for each characteristic. As there were 42 characteristics a Bonferroni
corrected alpha level of p<0.001 (0.05/42) was adopted. The sphericity assumption was violated
for “time” for questions 24 and 41, and for “memory x time” interaction for questions 21, 29 and
32, and for both of these for question 33. In these instances the Greenhouse Geisser statistic was

used, which corrects the degrees of freedom accordingly.

No significant effects of time were found, nor were there any significant memory x time
interactions. That is, the earliest, other and recent dreams did not differ in terms of any ot the
characteristic ratings. However dreams and autobiographical memories did differ along a host of

dimensions, as listed in Table 4.1.1 and described in detail below.

Autobiographical memories were significantly more clear (as opposed to dim), colourful (as
opposed to black and white), involving more visual detail, involving sound, smell, taste, were
more vivid, more detailed (as opposed to sketchy), ordered comprehensibly (as opposed to
confusingly), the storyline was realistic (as opposed to bizarre), the location was clear/distinct (as
opposed to vague), general setting was familiar, the event seemed longer, the event (definitely)
had serious implications, and feelings at the time were more positive. Overall the events were
remembered very well (as opposed to hardly), there was less doubt overall regarding the accuracy
of the memory and participants were more confident about testifying in court over the details ot
the event in question than the dreams. It was more characteristic of the autobiographical
memories for participants to relive the original event whilst remembering, to travel back to the
time when it happened, to hear it in one’s mind, to come to the participant as a coherent story, to
he significant for their life. And overall, more of the event was remembered for the

autobiographical memories.
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Table 4.1.1 characteristic ratings that significantly differed between autobiographical memories and dreams: Mean (and SD)

Characteristic

I=Dim/5=clear*

I=Black and white/colour=5*

Visual detail I=little or none/5=a lot*

Sound I=little or none/5=a lot*

Smell I=little or none/5=a lot*

Vividness I=little or none/5=a lot*
Sketchy/detailed I=little or none/5=a lot*
I=order confusing/5=comprehensible*
Dtoryline |=bizarre/5=realistic*

Location I=vague/5=clear*

Setting I=unfamiliar/5=familiar*
I=short/5=long*

Actual implications I=not at all/5=definitely*
Recall overall memory I=hardly/5=very well*
Accuracy of memory I=much doubt/5=no doubt*
Confidence in memory I=not at all/5=definitely*
Reliving I=not at all/5=totally*

Travel back I=not at all/5=totally*

Hear memory I=not at all/5=totally *
Coherence of story I=not at all/5=totally*
Significance I=not at all/5=totally*

How much remembered I=little/5=lot*
Feelings at the time I=negative/5=positive

Memories

4.25 (.51)
4.38 (.70)
4.13 (52)
3.13 (1.01)
1.87 (.77)
4.02 (.54)
3.75 (.66)
4.18 (.66)
4.62 (.52)
4.35 (.71)
3.93 (.78)
3.33 (.57)
2.77 (.96)
4.03 (.77)
3.78 (.77)
3.70 (.69)
3.53 (1.02)
3.65 (1.033)
2.83 (1.16)
3.92 (.77)
2.93 (.92)
3.70 (57)
3.83 (1.00)

Dreams

2.77(1.11)
3.17 (.98)
3.10 (.71)
2.15 (.70)
1.22 (.54)
3.13 (.79)
2.52 (1.05)
2.38 (1.02)
1.97 (.73)
2.22(1.08)
2.28 (1.11)
2.52 (.93)
1.53 (.69)
2.67 (.91)
2.63 (.97)
2.25 (.76)
2.75 (1.06)
2.88(1.16)
1.92 (.94)
2.43 (1.04)
1.72 (.70)
2.50 (.93)
2.23 (.91)

Main effect of Memory (effect size, power)

F=(1,
F=(1,

19) 35.10, p<0.001 (.65, 1.00)
19)35.10, p<0.001 (.65, 1.00)

F= (1,19) 40.66, p<0.001 (.68, 1.00)
F=(1,19) 17.88, p<0.001 (.49, .98)
F= (1,19) 15.55, p0.00I (.45, .96)

F= (1,

19) 15.83, p<0.001 (.46, .97)

F= (1,19) 26.79, p<0.001 (.59, 1.00)

F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,

19) 44.54, p0.00I (.70, 1.00)
19) 192.21, p<0.001 (.91, 1.00)
19) 57.91, p<0.001 (.7, 1.00)
19) 28.31, p<0.001 (.60, 1.00)
19) 16.90, p0.0O0I (.47, .97)
19) 45.55, p<0.001 (.71, 1.00)
19) 35.14, p<0.001 (.65, 1.00)
19) 29.963, p<0.001 (.61, 1.00)
19) 42.66, p<0.001 (.69, 1.00)
19) 15.37, p<0.001 (.45, .96)
19) 18.93, p<0.001 (.50 .99)
19) 16.73, p0.00I (.47, .97)
19) 42.53, p0.0O0I (.69, 1.00)
19) 62.85, p0.00I (.77, 1.00)
19)27.54, p0.00I (.592, 1.00)
19) 19.93, p0.00I (.51,.99)

Significance tests refer to repeated measures ANOVAs. The reported statistics concern main effects of memory, whereby averaged dreams and
events are compared. * denotes significant differences in the direction of autobiographical memories being more detailed than dreams.
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Table 4.1.2 Characteristic ratings that did not significantly differ between autobiographical memories and dreams: Mean (and SD)

Characteristic

Thought about event I=not at all/5=many times
I=merging of different events/5=extended event
Emotions now I=not intense/5=intense

Effort to recall 1= much effort/5 = little or none
I=field/2=0bserver perspective

Remember rather than know I=not at all/5=totally
Memory in words I=not at all/5=totally

Feel emotions now as then I=not at all/5=totally
Episodic nature I=not at all/5=totally
I=typical/5=atypical of childhood behaviours
Touch 1=little or none/5=a lot

Taste I=little or none/5=a lot

Storyline I=simple/5=complex

Implications felt at time I=not at all/5=definitely
Feelings at the time I=not intense/5=very intense
Feelings now I=intense/5=intense

Now feelings are I=not intense/5=intense
Remember thoughts I=not at all/ =clearly
Memory reveals about me I=a lot/5=little

Significance tests refer to repeated measures ANOVAs. The reported statistics concern main effects of memory, whereby averaged dreams and

events are compared .

Memories

3.30 (.69)
3.83 (.55)
2.95 (.87)
3.88 (.88)
1.35 (.40)
4.12 (.85)
1.95 (1.03)
3.12 (1.07)
4.37 (.84)
2.45 (.96)
2.35 (.96)
163 (.73)
2.23 (.77)
3.25 (1.02
3.90 (.80)
3.98 (.80)
2.70 (.81)
3.45 (.83)
3.23 (.73)

Dreams

2.78 (.70)
3.27 (.86)
2.48 (.94)
3.30 (.95)
1.35 (.33)
3.28 (1.06)
1.67 (.92)
2.63 (.97)
3.65 (1.12)
2.30 (.96)
2.08 (.82)
1.13 (.41)
2.83 (.82)
3.00(1.15)
3.42 (.79)
3.90 (.59)
2.25 (.76)
3.13 (.74)
2.43 (.77)
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Main effect of Memory

F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F= (1,
F=(I,
F= (1,
F=(1,
F= (1,
F= (1,
F= (1,

19) 13.64, n.s.
19)6.03, n.s.
19) 4.26, n.s.
19) 6.47, n.s.
19) 0.00, n.s.
19) 11.15, nss.
19)6.45, n.s.
19)7.47, ns.
19) 7.49, n.s.
19) .36, n.s.
19) 1.36, ns.
19) 9.83, n.s. (.34, .85)

F=(1,19) 7.19, n.s.

F= (1,
F= (1,
F= (1,
F=(1,
F= (1,
F= (1,

19) .89, n.s.
19) 4.10, n.s.
19) .14, n.s.
19)5.15, ns.
19)2.43, ns.
19) 12,24, ns.



In contrast, no significant differences were found between autobiographical memories and
memory for dreams in terms of the memory involving the sense of touch, the event seeming as if
it would have serious implications (at the time of occurrence), remembering how one felt at the
time when the event took place, intensity of feelings whilst remembering, remembering what was
thought at the time, or for the memory revealing or saying a great deal about the rememberer.
Similarly no differences were found between the memory types for frequency of thinking about
the memory since its occurrence, or for whether the memory was a merging of different events as
opposed to a continuous event. Intensity of emotions concerning the event did not differ between
dreams’ memories and autobiographical memories, and although more details were recalled for
the autobiographical memories, no differences were found in terms of how much effort it took to
bring the memory to mind. The perspective of the rememberer, i.e. whether field or image, did
not differ between the memory types. Whilst event memories were more likely to be remembered
rather than known, this difference was not significant. Neither memory type appeared to “come to
[the participant] in words”, with the mean response being very low (around 1 for both groups).
Similarities were found for feeling the emotions at remembering as feeling at the time of
occurrence. Perhaps not surprisingly, no differences were found between the event occurring once

at one particular time, and typical of childhood behaviours.

As can be seen from Tables 4.1.1 and 4.12 the autobiographical memories produced higher mean
values than did the memories for dreams for all questions apart from question 11 (“storyline is
simple/complex™), and for question 31 (“image seen from field/image perspective”) whereby the
means were identical for the two memory types. Thus it seems that that these differences are quite
profound due to the great number of questions demonstrating the same effect, similar and

relatively small standard deviations, and due to the size of the differences overall.

4-13.3 Developmental trends

Mo significant differences were found over the three time periods, nor were the interactions

between memory and time significant.

Although no significant effects of time were found for any of the characteristics, some interesting
trends emerged from the data. Both earliest and recent events and dreams were clearer (as
opposed to dim; question 1) than the “other” memories. Similarly the “other” memories were less

vivid (question 8) than the earliest and recent dreams and events, more negative (question 19) and
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recalled hardly as opposed to very well (question 24). In keeping with this trend, the other
memories were less likely to have been thought about since the experience (question 27), than the
earliest and recent memories. Over time (from earliest to recent) the dreams and events were
ordered less confusingly and more comprehensibly (question 10), the story was more coherent
(question 37) and the memory was more likely to come to the recaller in words (question 36).
Unsurprisingly the typicality of childhood events (question 42) decreased over time. Finally,
whilst for autobiographical events the episodic nature of the memory (question 40) increased with

recency, it decreased for dreams.

4.1.4 Discussion

This experiment predicted three things: that dreams would be less detailed along a host of
characteristics than autobiographical waking event memories, that dreams would be less
accessible than such memories, and that both memory types would follow a comparable lifespan
distribution when recalled. All hypotheses were supported. Reliable differences, however, were

found for some types of characteristics but not others.

Clear and significant differences were found between the characteristics of generated event and
dream memories in terms of vividness, colour, many ratings of detail, the senses (with the
exception of touch), order of events, setting, serious implications, positivity of feelings at the
time, confidence of the accuracy of the memory, autonoetic consciousness of the memory,
significance for one’s life and in terms of how much was remembered. No differences, however,
were found between the two memory types in terms of whether the event felt significant at the
time, intensity of feelings at the time, thoughts at the time, rehearsal of the event, intensity of
emotions concerning the event, effort to recall the event, or its typicality of childhood behaviours.
The differences therefore did not exist in terms of how the event was perceived at the time of
occurrence. Rather the differences seem to lie simply in the characteristics of the memory for that
event. There appears to be some kind of cognitive appraisal for the event in terms of significance,
although this is unrelated to emotionality or rehearsal of the event. That is, after the experience
has occurred, the memory may be assimilated into existing knowledge or memory structures thus
facilitating (or inhibiting, in the case of dreams) details about that memory to be subsequently

recalled.
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Although more details were recalled for the autobiographical memories, no differences were
found in terms of how much effort it took to bring the memory to mind. Despite this particular
finding it is worth noting that significantly more autobiographical memories were recalled than

dreams, so perhaps fewer dreams are accessible overall, but those that are accessible are easily so.

No significant differences between the two types of memories were found in terms of the
developmental nature of either autobiographical memories or memories for dreams. That is, the
characteristics of the earliest, “other” and recent memories were similar. It may be that the
generated older memories were more detailed than the older memories that were not generated,
and that the accessibility of the memories analysed in the experiment were especially memorable
and detailed along the characteristic ratings. An investigation in dream and event recall using
specific cues may manipulate recall more systematically. Also assessing these differences in
terms of recall and recognition may aim to potentially overcome some of the confusions about
dream inaccessibility, and in turn further enlighten an understanding of the encoding and retrieval

of memory for dreams.

Despite the characteristic and accessibility differences between the two types of memories, the
trends illustrating the recalled memories over time in terms of lifespan were comparable. Whilst
no reminiscence bump was found, as predicted, likely due to the relatively young sample, both a
childhood amnesia and a recency effect was suggested (see Figure 4.1.1), implying that dreams
follow the same trends as autobiographical remembering. This is highly important for two
reasons. Firstly, dreams are autobiographical and therefore rely upon autobiographical memory
processes. This strongly implies that the differences between that characteristics and
inaccessibility of the dreams compared to waking events are due to other factors, such as arousal,
context-dependency or salience of the experience itself. Secondly, it may be speculated that, if
testing an older sample, in line with Grenier et al.'s (2005) findings, dreams would produce a
reminiscence bump. This affirms the autobiographical nature of dreams, as they would likely be
more likely to be recalled from a lifetime period indicative of identity and self change. This is

investigated in Chapter 6.

It should be noted, however, that a relatively young sample of students were recruited in this
experiment. Whilst the figure reflects the proportioned frequency of recalled memories over time,
the older time bins illustrated in Figure 4.1.1 refer to a small number of participants, rather than

the whole sample. In order to demonstrate the reliability of these effects, both a larger sample and
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one comprising older adults should be used. This would also increase the likelihood of predicting

a reminiscence bump.

The differences between the characteristics of dreams and memories from waking life can also be
attributed to a number of memory-based explanations. If we take the idea that dreams are
sensory-perceptual at the time of being experienced as indicated by the findings in this
experiment, as well as from other research (Cipolli et al., 1993; Schredl & Doll, 1998), then the
differences between dream memories and waking memories must occur after the dream has taken
place. Due to frontal brain regions being attenuated during sleep (see Solms, 1997), it may be safe
to assume that dreams are not encoded to subsequent recall at the time of being dreamt. The
encoding process may begin upon waking. Thus the dream memory may have already begun to
decay, as based upon arousal-retrieval theories of DR (Koulack & Goodenough, 1974) before
there is a chance for a detailed, sensory-perceptual memory to be encoded. In addition, dream
memories may differ from waking memories in that the retrieval itself is also problematic. There

may be a number of explanations for this.

As dreams are difficult to recall under the conditions of waking consciousness, they may have
been encoded in conditions that differ from the encoding of waking memories. Specifically,
waking memories may be encoded in terms of language whilst dreams contain images and
feelings only. This may well account for the storyline of dreams seeming to be significantly more
complex than simple, and less coherent than waking memories. Foulkes (1982) also tested the
hypothesis that dreaming develops as a function of language maturity, concluding that dreaming
cannot be adequately accounted for entirely by linguistic processes - instead it is a multi-modal
phenomenon. Foulkes also found that two boys with poor visuo-spatial skills had low reporting
rates when tested between the ages of 11-15; an time by which DR is normally well established.
Visuo-spatial ability may concern dream production whilst language may be concerned with
formulating a dream narrative at both encoding and retrieval (perhaps more importantly at
encoding). In order to fully test this claim, both children and adults with language difficulties
should be scrutinised in their ability to recall dreams. Despite this the visual (and indeed other
sensory) clarity of dreams was also found to be less profound in dreams than waking memories in
the present study, indicating that other factors also prevent dreams from being as recallable as

waking memories.
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Firstly, a less detailed memory having been encoded means it is impossible for a detailed memory
to be retrieved. Secondly, if only a weak memory trace was encoded, there would be few cues
that could subsequently retrieve that memory. Thirdly, context dependency may also affect the
cues present that would necessitate the successful retrieval of a dream memory. That is, waking
life situations usually differ greatly from the environments in which dreams are experienced.
Thus the cues present in waking life may not relate to dream memories in multiple ways. Koulack
and Goodenough’s (1974) arousal-retrieval theory also extends this idea of content dependency,
whereby there is little overlap between dreaming and waking in terms of brain activity and

arousal, reducing the number of cues present for successful DR in waking life, even further.

Overall this experiment has provided convincing evidence that whilst the trends for remembering
dreams and waking autobiographical memories from the entire lifespan are largely similar, the
characteristics of the memories themselves differ considerably. In addition the recallability of
dreams seems impaired in comparison to waking memories. This may be the result of a number
of factors, but as dreams are characteristically less detailed along a host of measures it may be
safe to assume that the lack of detail encoded in the memory may account for their poor
recallability. If a lack of cues present at retrieval hinders the recallability of dreams, then
increasing the number of cues present should improve remembering dreams. The following two
studies (Experiments 6 and 7) have employed a diary design in order to investigate the

recognition of dreams as well as their recallability.

4.2 Experiment 6: Pilot Diary case study: Recall and Recognition

of Dreams

4.2.1 Introduction

A finding to emerge from Johnson et al. (1984) was that memories for dreams decayed rapidly.
However when dreams were re-presented, participants were able to recognise them with some
degree of accurately. Johnson el al. concluded that dream memories are not lost, but rather that

their accessibility became attenuated over time.

As Experiment 5 found such a clear difference in the accessibility of dreams compared to waking

memories, with dreams being much more difficult to recall, it seemed necessary to investigate
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whether the entire dream memory trace would decay over time, or whether dreams simply
become difficult to access for other reasons. A way of investigating this is to use diary designs as
they allow dreams to be recorded as they happen, so not relying upon the validity or fragility of
retrospective memory. Domhoff (2007, pers. comm., 16lhJan) for example encourages the use of
non-laboratory measures of dreaming and dream memory, in order to increase the ecological
validity of the measure. This method also allows the decay of memories to be explored over time,
in real time. Recognition as well as recall tasks present the recaller with different amounts of cues
at retrieval, thus manipulating the accessibility of the dream memory. This experiment is the first
study in which dreams have been explored in a recognition task. Recognition of episodic memory
is frequently investigated experimentally, although the memories usually involve non-
autobiographical presentations of pictures or words, which are occasionally processed as

thoughts, for instance (e.g. Dewhurst & Conway, 1994).

The present experiment used a single-case design diary study. Dreams were recorded upon
awakening over a period of months, and recall and recognition for those dreams was subsequently
self-tested. The methodology served as a pilot for larger scaled diary studies, in which the

recallability of dreams and events could be compared.

4.2.2 Method

4.2.2.1 Participant and Design

The participant (also the experimenter and author) was a female, 22 year old student at the time of
keeping the diary. This study employed a single case design as a pilot method, employing
repeated measures analyses. Variables of interest were the time of the dream recollection, both in
terms of time between dreaming and recollection in days, and in minutes between dreaming and
writing up the dream report. The dependent variables were characteristic ratings taking from the
dream reports written each day (see below). 102 dreams were recorded over an 8-month period,
alongside a number of ratings scored at the time. When the diary was completed recall and then

recognition of the reports was self-tested after a retention interval of two weeks.
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4.2.2.2 Materials and procedure

Dreams were written down as soon after waking as was feasible. The date and time lag in minutes
between dreaming and writing up was noted, as well as the sleep state at the time of waking (the
participant recorded an estimation of whether she was dreaming or not when awakened). The
dream itself was recorded, consisting of a written report of the dreamt material. In addition a
score of 1-5 was given for the emotionality of the content, understanding the content, the
bizarreness and realism of the dream (bizarreness was operationalised as being shockingly odd
content, whilst the realism rating referred to the likelihood that the events from the dream could
actually take place in waking life). These ratings were also scored on a 1-5 scale to allow easy
comparisons between all questions, and were coded as follows: 1= none, 2 = little, 3 = quite, 4 =
much detail, 5 = all detail (or in the case of recollective measurements, more detail recalled than
was initially recorded). The measures were devised as they appeared high in face validity. They
also summarised the characteristics investigated in Experiment 5, as well as in a number of
autobiographical memory experiments (see 4.12.2). In addition to these ratings and the dream
report itself, a subjective comprehensibility report was written noting whether the dreamer could
understand why certain material was dreamt. That is, continuity between waking life and dream
content was assessed in terms of memories of events from the previous day/week being
incorporated into the dream, as well as other general feelings or issues from that particular day.
Word counts of the comprehensibility reports were recorded, as was a count of the length of the
dream report itself. The reports were also scored for both detail and clarity, with detail
representing autobiographical features and clarity representing sensory-perceptual episodic

richness (see Experiment 1for a reminder of these ratings).

Memory for the dreams was then tested experimentally two weeks after the final dream had been
recorded. The recollection interval va