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Abstract
The relationship between scores on self-report imagery questionnaires and sub-types of
socially desirable responding was investigated across five papers. Paulhus (2002) has
proposed a distinction between two forms of social desirable responding: the egoistic bias
which is the tendency to claim positive social and intellectual qualities, and the moralistic
bias which is the claiming of positive moral qualities. The research made use of the Balanced
Inventory of Desirable Responding (BIDR; Paulhus, 2002) which has separate scales to
measure both biases.

The papers found the following: 1) ‘greater’ imagery ability was always associated with
higher social desirable responding; 2) correlations with self-report imagery scales and
egoism were always higher than those with moralism; 3) the magnitude of correlations
between imagery scales and egoism was generally in the r= .20 to .35 range and so
sometimes exceeded a r=.25 criterion for acceptability set by McKelvie (1994); 4) significant
correlations between imagery properties and egoism were seen for scales measuring
vividness of visual imagery and for some other visual properties of images such as ease of
image generation; 5) the size of imagery scale–egoism correlations were themselves
correlated positively with the extent to which participants rated imagery properties as
measuring imagery ability and the extent to which the imagery property was desired; 6) the
imagery scale–egoism correlations were of a similar size for imaging real world items and
spatial ability test type items; and 7) the imagery scale–egoism correlations were largely
independent of correlations with trait anxiety.

The findings suggest that the self-report imagery questionnaire–egoistic bias correlations
mostly reflect distortion of scores, and that the size of the relationship is stronger than
previously thought. However, the size of this relationship does not appear to reach to the
extent where it impacts notably on imagery questionnaire performance.
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Introduction
The research reported here is carried out in the area of individual differences in cognition,
specifically individual differences in mental imagery. Mental images are quasi-perceptual
mental representations of the physical world that can occur in all sensory modalities
(Eysenck, 2012; Pearson, Deeprose, Wallace-Hadrill, Burnett Hayes & Holmes, 2013; Thomas,
2003). Mental images are an important aspect of human thought and they provide a useful
resource for cognitive functions such as perception, memory, planning, navigation, learning,
decision making and problem solving (Eysenck, 2012; Pearson, Naselaris, Holmes & Kosslyn,
2015). Visual imagery has received the most attention from psychologists and refers to the
experience of mentally visualising the appearance of something usually without it being
present. Individual differences in imagery experience, such as its vividness, are often
reported by individuals. Psychologists have commonly assessed these differences using
subjective self-report imagery scales that request participants to form mental images and
then rate some aspect of their imagery experience. Self-report imagery questionnaires have
appeal because they offer the possibility of a simple, easy and flexible way to measure
differences in imagery ability. People can fill them in anywhere there is quiet and no timing
is necessary. Further, for some aspects of imagery experience, such as image vividness, they
appear to be the only measurement option available.

Self-report imagery questionnaires have been used in pure research (McKelvie, 1995a &
1995b) and applied settings such as clinical psychology (Pearson et al., 2013), sports
psychology (Munzert & Lorey, 2013) and medical surgeon training (Sevdalis, Moran & Arora,
2013). However, the usefulness of self-report imagery questionnaires has been debated (e.g.
Lacey & Lawson, 2013) and correlations with objective spatial tests are usually low (Dean &
Morris, 2003).

The thesis describes a research project carried out across five papers, four that are published
journal articles in peer reviewed journals, and one peer-reviewed conference paper. The
research investigated the relationship between scores on self-report imagery questionnaires
and sub-types of socially desirable responding. Paulhus (2002, p.50) defines social desirable
responding as “…the tendency to give overly positive self-descriptions”. Reviewers have
typically argued that self-report imagery questionnaires are not heavily influenced by social
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desirable responding. For example, in a meta-analytical review, McKelvie (1995b) concluded
that the most widely used imagery scale, the VVIQ-1 (Vividness of Visual Imagery
Questionnaire, version 1; Marks, 1973), was not seriously affected by social desirable
responding. However, this thesis argues that past research on self-report imagery
questionnaires and social desirable responding is limited.

The five papers making up the thesis systematically explored the relationship between
scores on self-report imagery questionnaires and measures of social desirable responding in
a series of samples of psychology students tested anonymously in classroom settings. Their
results provide empirical data to support the position that:

1) Social desirable responding should be conceptualised as a multifactorial phenomenon
with the need for distinction between egoistic and moralistic biases being crucial
(Paulhus, 2002; Paulhus & Trapnell, 2008). The egoistic bias relates to the tendency to
claim positive social and intellectual qualities, while the moralistic bias relates to the
claiming of positive moral qualities;
2) Respondents answering self-report imagery questionnaires most likely view imagery as a
valued ability being tested rather than as a ‘value neutral’ aspect of their cognition, and
therefore will value responses they perceive to indicate ‘better’ imagery ability. As such
egoistic forms of social desirable responding are more of a ‘threat’ to the validity of selfreport imagery questionnaires;
3) Past studies have underestimated the size of the relationship between self-report
imagery questionnaires and social desirable responding because they have used
inappropriate measures of social desirable responding that primarily measure moralistic
forms of bias. The research conducted in the thesis papers made use of the Balanced
Inventory of Desirable Responding (BIDR; Paulhus 1994, 1998, 2002) which has separate
scales to measure the two biases and so does not have this limitation. Also, most
imagery researchers have conceptualised social desirable responding as distortion and
overlooked the possibility that it might reflect substantive relationships with imagery;
4) The series of five research papers reported in this thesis have produced evidence that
responses to self-report imagery questionnaires show small but consistent positive
correlations with the egoistic form of social desirable responding in the approximate
range of r=.20 to .35, with ‘greater’ imagery ability associated with higher levels of the
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egoistic bias;
5) While there is evidence e.g. Connelly and Chang (2015) that questionnaire measures of
social desirable responding are not pure measures and tap a combination of substance
and distortion, the findings of the research reported here suggest that the self-report
imagery questionnaire–egoistic bias correlations mostly reflect distortion. Specifically: 1)
the size of imagery scale–egoistic bias correlations were themselves correlated positively
with the extent to which participants rated imagery properties as measuring imagery
ability and the extent to which an imagery property was desired; and 2) the finding that
the correlation between the Vividness of Visual Imagery Questionnaire (Marks, 1974)
and the egoistic bias was found to be largely independent of its correlation with trait
anxiety;
6) However, while the thesis data suggests that the relationship between self-report
imagery questionnaire responses of valued imagery properties and measures of social
desirable responding is larger than previously thought, the size of this relationship does
not appear to reach to the extent where it impacts notably on imagery questionnaire
performance. Despite the relationship with social desirable responding being larger than
previously thought, self-report imagery questionnaires do still correlate with other
related measures. Furthermore, in the thesis, the results of a partial correlational
analysis reported in paper 1 suggests that removing the variance associated with social
desirable responding from the relationship between imagery questionnaires largely
leaves the effect sizes unaffected. However, this conclusion needs to be confirmed using
more advanced statistical techniques such as Multiple Item Response Modelling (MIRM)
which have the capacity to weight items and take account of cross-loadings across the
items of different questionnaires.

It is argued that the five papers making up the thesis represent original peer reviewed
research that has increased our understanding of the relationship between self-report
imagery questionnaires and social desirable responding and extended the forefront of the
mental imagery questionnaire literature.
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The thesis is organised into the following sections:
•

General introduction;

•

Literature review;

•

Introduction to the five papers;

•

Presentation of five research papers, four journal articles published in peer reviewed
journals and one conference poster. Following each paper is a micro level evaluation of
each paper describing the paper’s strengths and limitations;

•

Macro critical evaluation.

The literature review which follows, comprises of an introduction to the area of mental
imagery followed by updated literature reviews of the self-report visual imagery
questionnaire literature and social desirable responding literature. The literature on selfreport visual imagery questionnaires and social desirable responding was located from a
search of the PsycINFO database. Prior to taking on this thesis the author had conduced
database searches for the five articles. The current search was conducted on 25th July 2017
and included the database content from this dating back to 2009. Search terms used for
imagery included ‘imagery questionnaire’, ‘vividness and imagery’, ‘VVIQ’. Search terms used
for social desirable responding included ‘social desirable responding’, ‘social desirability’ and
‘balanced inventory of desirable responding’, ‘Paulhus deception scales’, ‘Comprehensive
Inventory of Desirable Responding’, ‘egoistic bias’, ‘agentic bias’ and ‘self-deceptive
enhancement’. Reference lists of articles produced by the search were studied as were key
author websites. Also the content lists of journals dedicated to mental imagery were looked
at for relevant articles back to 2009. These journals were the Journal of Mental Imagery and
Imagination, Cognition and Personality.

6

Literature review
1) Mental imagery

This section briefly introduces the topic of mental imagery. It describes the history of
research into the topic and the key research question of ‘What are mental images?’ and the
extent to which they can be considered to be ‘picture-like’ in nature. The section finishes by
discussing applications of mental imagery.

Mental images are quasi-perceptual mental representations of the physical world that can
occur in all sensory modalities (Eysenck, 2012; Pearson, Deeprose, Wallace-Hadrill, Burnett
Hayes & Holmes, 2013; Thomas, 2003). Visual imagery has received the most attention from
psychologists. A visual image can be defined as a mental representation that is experienced
as if it were a picture in one’s head. The representation can be of events experienced in the
past or the construction of imagined events in the future. Typically a visual image is
experienced as being adjustable as if it really were a picture, and as being less vivid than its
corresponding visual percept. Common examples of visual imagery include visualising a
scene while reading a book and dreaming or daydreaming about a sporting victory. People
report differences in the vividness of their mental imagery, ranging from those that
experience imagery as if they were perceiving to those that report experiencing no imagery
at all.

1.1)

Mental imagery research and applications

Historically mental imagery and its role in human thought processes has been discussed and
‘researched’ for over 2000 years. Aristotle regarded imagery as the medium of thought
(Leahy, 2013). He called images ‘phantasma’ and thought of them as being like paintings or
wax impressions. Orators in ancient Greece used imagery-based mnemonics to help
memorise speeches.

Francis Galton (1883), a leading scientific figure in British 19th century society and half-cousin
of Charles Darwin, conducted one of the earliest studies into psychological individual
differences. He gave a questionnaire he had designed to one hundred successful male
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acquaintances which asked them to imagine the appearance of their breakfast table from
that morning or some other familiar object or scene. He reported that that many of his
participants experienced very vague imagery or no imagery at all and so concluded that
over-readiness to form clear mental images hampered a person’s intellect. Galton’s study
was successful in showing the potential of a questionnaire approach for studying mental
imagery.

From this early Victorian era work, the study of visual imagery had a controversial status
through parts of the twentieth century (Leahy, 2013). The rise of behaviourism lead to the
rejection of the study of mental imagery because the private nature of experiencing images
meant they could not be seen, counted or controlled by others. But in the 1960’s, the
popularity of behaviourism waned and cognitive psychology emerged. Psychologists
accepted that it was necessary to study how information is acquired, processed and stored
in order to fully understand our minds, so psychologists began to study imagery again.

The key research question that psychologists since the 1970’s have tried to answer is: ‘What
are mental images?’ (Eysenck, 2012; Kosslyn, 1994). When we experience visual images they
seem to be like pictures in our mind that we are actually perceiving in the same way as we
might see external things in our environment, but are they really like pictures and if so in
what way? Answers to these kinds of questions fall into two types:

1) Yes, images do have picture-like qualities, they operate in their own special medium and
the way they work is quite different from verbal representations;

2) No, they do not have picture-like qualities. Underlying both verbal representations and
imagery representations are propositional representations (a single universal, abstract,
amodal code or ‘mentalese’ which is neither verbal nor visual).

Research into this issue has come to be known as 'the imagery debate'. Finke (1989) suggested
5 principles of visual imagery that are meant to describe the fundamental nature and
properties of visual imagery, and offered evidence from cognitive psychological studies in
support of them:
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Principle 1: ‘Imagery is fundamentally equivalent to perception to the extent that similar
mechanisms in the visual system are activated when objects or events are imaged as when
the same objects or events are actually perceived’ (Finke, 1989, p41). This principle relates
to whether parts of the brain which are active during visual perception are also active during
visual imagery;

Principle 2: ‘The structure of mental images corresponds to that of the actual perceived
objects, in the sense that the structure is coherent, well organised, and can be reorganised
and reinterpreted’ (Finke, 1989, p. 120). This principle has to do with the parts of an image
that make its structure, for example, the ways that the different part of an image are put
together to form an image’s structure and whether the parts of an image can be moved
around to change its nature and whether we can recognise what it has changed into. For
example, drawings of objects are put together piece by piece and objects that have more
parts and are larger take longer to draw. There also seem to be parallels to these
phenomena in imagery because images appear to be constructed piece by piece and take
longer to generate when they are more complex or larger;

Principle 3: ‘Mental imagery is instrumental in retrieving information about the physical
properties of objects, or about physical relationships among objects, that was not explicitly
encoded at any previous time’ (Finke, 1989, p. 7). When we perceive things visually and
store memories of what we see, this information may include more than what we were
actually attending to or intending to remember. This ‘extra’ information can be accessed in
our images. So, for example, in the same way that a person can look at a visual scene or a
picture again and see something new, so they can mentally scan a mental image and ‘see’
new things;

Principle 4: ‘The spatial arrangement of the elements of a mental image corresponds to the
way objects or their parts are arranged on actual physical surfaces or in an actual physical
space’ (Finke, 1989, p. 61). This principle has to do with how spatial information such as
location, distance, and size is represented. For example, visually scanning between different
parts of a visual image appears to mirror the process of visually scanning between different
parts of an actual visual scene in that the time taken to scan reflects the distance between
the elements; and
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Principle 5: ‘Imagined transformations and physical transformations exhibit corresponding
dynamic characteristics and are governed by the same laws of motion’ (Finke, 1989, p. 93).
This principle relates to the movement and transformation of images. For example, the
mental rotation of visual images shares some of the features of the physical rotation of
objects such as greater rotations take longer periods of time.

Equally, though, there are limits to the picture metaphor. For example, Pylyshyn (1973) has
argued that pictures are different to images in several ways:

1) It is possible to look at a picture without knowing what it is i.e. you can struggle to
recognise or ‘make out’ what it is you are looking at, but you cannot do this with an
image;

2) Pictures and images are disruptable and disrupted in different ways. You can cut a
picture in any two arbitrary halves, but images are organised more meaningfully so when
parts are forgotten, only meaningful parts disappear. For example if you image a dog
smoking a cigar, later on you may only remember the dog, not the dog smoking half a
cigar; and

3) Images seem more easily distorted by the viewer’s interpretations. For example,
Carmichael, Hogan and Walter (1932) found that viewer’s visual images can be distorted
by the verbal labels they are given. They presented ‘ambiguous’ shapes to participants
and varied the verbal label that went with them e.g. ‘crescent moon’ versus ‘the letter C’.
When participants later recalled the shapes by drawing them they altered the shapes so
that they became more like the verbal label they had been presented with.

Psychological research in the 1970’s and 80’s attempted to investigate the issues raised by
the imagery debate using introspective and behavioural techniques. However, researchers
such as Anderson (1978) argued that these techniques were unable to distinguish
conclusively whether images genuinely have picture-like qualities or are propositional in
nature. For example, it is possible that participants tacit knowledge of mental imagery might
influence the nature of their responses on experimental tasks such that their responses
show picture-like qualities. But, from the 1990’s onwards psychologists’ ability to tackle
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these issues benefited greatly from the use of brain scanning and brain stimulation
techniques, and studies investigating the functioning of neurological patients. Ganis (2013)
describes the findings of this research and how it provides evidence that visual perception
and visual imagery share some brain structures and neural processes, and that visual
imagery operates in its own special medium and is not simply propositional in nature. He
summaries how neuroscientific research provides evidence that ‘mental images of shapes
sometimes activate topographically organized areas of the early visual cortex’ (p16) such as
V1 that are responsible for the processing of low-level visual details including spatial
frequency and edges, but that such activity is weaker than for visual perception. Later visual
areas in the ventral system also show overlapping involvement in both visual perception and
visual imagery, for example in the processing of faces and animals. In these later visual areas
activity from visual imagery involves a sub-set of the areas that are used in perception, and
for early areas, activity is weaker than that seen for perception. It appears visual images, like
percepts, reply on representations that are produced by all levels of the visual processing
hierarchy, and that strength of activity becomes more similar higher up the visual processing
hierarchy. Ganis reports that studies of the degree of overlap in neural systems estimate
that visual perception and visual imagery share over 90% of their brain regions. So visual
imagery can be thought of as a weak, or noisy, form of top-down perception.

Mental imagery has applications in a range of applied settings, particularly within sport and
clinical settings. Munzert and Lorey (2013) describe how mental imagery can play a role in
two main areas of sport: motor learning and preparation for sporting events. There is strong
evidence (experimental and correlational) that mental imagery can be used to improve
motor performance and acquisition of a range of motor skills and appears able to partially
replace physical practice. This is especially true where the skills include cognitive elements
and when mental practice is alternated with physical practice, although physical practice on
its own is more effective than mental practice on its own. The ability of imagery to have an
effect has been found to depend on an athlete’s ability to form vivid mental images (e.g.
Munroe, Giacobbi, Hall & Weinberg, 2000). Effect sizes for mental practice are small or
moderate, and so are likely to be of more importance to elite athletes where even small
gains are significant. Notable physical strength gains have also been observed from mental
practice which remain stable over short periods of time such as a week. The gains are
thought to be due to neural effects, for example it has been suggested that mental practice
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may activate neural pathways from the brain to the muscles to prime movements or
facilitate coordination, or it may act to facilitate memory for key elements of a task. There is
also evidence from correlational studies that mental imagery can also help athletes’
preparation prior to sporting events. Imagery can be used to enhance motivation and
confidence, and reduce anxiety so that arousal levels are at their optimum for performance,
and aid athletes in rehabilitation after injuries. For example, using visual imagery to imagine
oneself being successful in a competition. However, experimental work is needed in the
future to allow causal interpretations of this data.

Some other applied settings where mental imagery has been discussed include the training
of medical techniques which involve psycho-motor skills to trainee doctors and nurses
(Sevdalis, Moran & Arora, 2013; Wright, Hogard, Ellis, Smith & Kelly, 2008). Here mental
simulation methods have been used in the learning and practice of surgical techniques by
doctors such as suturing and knot tying, and they have been argued to offer a cost-effective
alternative to the traditional surgeon apprenticeship approach i.e. repeated supervised
practice. Also pre-registration student nurses mastery of blood pressure measurement
technique has been shown to be enhanced by imagery based practice.

Pearson, Deeprose, Wallace-Hadrill, Burnett Hays and Holmes (2013) also describe how
mental imagery plays a role in a range of mental disorders. In post-traumatic stress disorder
(PTSD) flashbacks (intrusive mental images) are thought to occur because of a survivor’s
impaired information processing during a traumatic event. People experiencing a social
phobia often report viewing recurrent distressing imagery of past social events from an
observer perspective which cause anxiety and act to maintain the disorder. In schizophrenia
hallucinatory imagery can overtake the perception of reality when it occurs in its most
extreme form. Depression has been associated with intrusive negative imagery for past
events and the lack of positive imagery for the future, while in bipolar disorder it has been
suggested that imagery plays a role in moderating mood swings between depression and
mania. Laing, Morland and Fornells-Ambrojo (2016) observed that the perceived likelihood
of generating positive, future oriented imagery and its vividness was negatively correlated
with levels of depression and social anxiety in people who had early psychosis.
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Pearson et al (2015) describe how intrusive negative imagery experiences are more than just
simple symptoms of a disorder because they can act as cognitive mechanisms that help
maintain it. Important aspects of such imagery include: 1) images can trigger stronger
emotional reactions than verbal thoughts; 2) images, such as hallucinations, have a quality of
appearing to be ‘real’ even when known not to be; and 3) images can affect our perceptions
and memories. For example, repeatedly imaging a feared event can lead to the perception
that it is more likely to occur in the future.

Mental imagery has also played a role in the treatment of mental disorders (Comer, 2015).
Guided imagery is a technique where a person images thoughts suggested by a therapist
(either present or through an audio recording), which can help aid relaxation and positive
thinking. The therapist instructs the person to image themselves in a place where they have
experienced feelings of relaxation and comfort e.g. on holiday, in the garden. The person is
told to breath in and out deeply, relax their body and notice the sights and sounds around
them. In the case of imagery desensitisation techniques, patients with anxiety disorders
experience exposure to their fears by visualising them. In the area of health psychology,
Kwekkeboom (2000) reported that cancer patients who had received guided imagery and
reported it to be helpful to them in coping with pain to score higher on self-report measures
of imagery vividness than patients who reported not experiencing such benefits. In imagery
re-scripting therapy a person’s thoughts around a clinically relevant issue are reimaged in a
more adaptive way. For example, therapy with a person with a social phobia might
encourage them to replace images of poor social performance with successful performance
(Hirsch, 2003). In eye movement desensitization therapy (EMDR) individuals re-image past
emotional experiences while making some form of bilateral sensory input such as side-toside eye movements. The sensory input is thought to lessen the emotional impact of the
images, making them easier to process (Van den Hout, 2012). Imagery has also been used in
conjunction with hypnosis to attempt to retrieve lost memories. The therapist hypnotises a
person and asks them to visualise themselves back in the past, then they ask them questions
to try to elicit lost memories. However, this is a controversial technique as it may lead to the
‘recovery’ of false memories (Davis & Loftus, 2014).
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1.2)
•

Summary of key points

Mental images are quasi-perceptual mental representations of the physical world that
can occur in all sensory modalities. Most mental imagery research has focused on visual
imagery.

•

Historically mental imagery and its role in human thought processes has been discussed
and ‘researched’ for over 2000 years, although researchers’ attitudes towards the
phenomenon, its importance and psychologists’ ability to study it have varied.

•

The key research question that psychologists since the 1970’s have tried to answer is:
‘What are mental images?’ For visual imagery, the positions psychologists have taken on
this issue are: Yes, images do have picture-like qualities, they operate in their own
special medium and the way they work is quite different from verbal representations;
No, they do not. Underlying both verbal representations and imagery representations
are propositional representations. Research into this issue has come to be known as 'the
imagery debate'.

•

Some researchers have articulated principles that describe the fundamental nature of
visual imagery and its unique properties, while others have drawn attention to the
differences between visual images and pictures.

•

Research using modern psychophysiological and neurological approaches provide
evidence that visual perception and visual imagery share brain structures and neural
processes, and that visual imagery operates in its own special medium. So visual
imagery can be thought of as a weak, or noisy, form of top-down perception.

•

Mental imagery has applications in a range of applied settings, particularly within sport
and clinical settings. There is evidence that the vividness of imagery influences some
real-world imagery effects.

2) Self-report imagery scales

The purpose of the self-report imagery questionnaire section is to provide an up-to-date
description of work in the area, introduce the reader to key imagery models, questionnaires
and issues around their use which can be later drawn on in the critical review. Some of the
imagery questionnaires described here were used in the papers making up the thesis. The
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section starts with a detailed description of the Vividness of Visual Imagery Questionnaire
version 1 (VVIQ-1, Marks 1973) and its research. This questionnaire has been the most
extensively used self-report test and it was used in three of the five papers that make up the
thesis. As such aspects of the test’s reliability and validity are described in some depth. The
end of the section introduces other important self-report imagery tests including some, such
as the Shapes Questionnaire (Dean & Morris, 1991 & 2003), which have been developed
directly out of imagery theory. Several of issues highlighted in this section will be picked up
again in the in the final section of the literature review where self-report imagery
questionnaires and social desirable responding are brought together, and in the critical
review when discussing the five papers.
2.1) Types of imagery tests

Two types of test have been used to assess individual differences in imagery ability. These
have been classified as either: 1) subjective self-report imagery tests, or 2) objective
behavioural tests (Katz, 1983).

In subjective self-report tests participants are asked to introspect on their imagery
experience and comment on selected aspects such as the vividness of their imagery, the
ability to control their images or the extent to which they use imagery in certain specified
situations such as when reading a book, solving a problem, thinking about a person’s face or
appearance. Numerous self-report tests have been developed with most focusing on visual
aspects of mental imagery. Examples of these tests include the Vividness of Visual Imagery
Questionnaire version 1 (VVIQ-1, Marks 1973) and the Verbalizer-Visualizer Questionnaire
(VVQ, Richardson, 1977a). Self-report imagery questionnaires have the advantage of being
quick and easy to use and for some aspects of imagery experience, such as image vividness,
appear to be the only measurement option available.

In objective behavioural tests participants are typically given pictures of abstract geometric
shapes and asked to perform some mental spatial manipulation upon them. When they have
done this they select a response from among a set of possible alternative depictions of the
shape. Usually, only one of the possible responses shows the shape as it would appear after
the manipulation had been correctly performed. Examples of these tests include the Space
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Relations Test (Bennett, Seashore & Wesman, 1974) and the Vandenberg Mental Rotation
Test (Vandenberg & Kuse, 1978). Despite the less obvious role of imagery in these tests from
a phenomenological perspective, it is typically assumed that they do involve imagery.

Observations that the two kinds of test at best show only weak inter-correlations e.g.
(Poltrock and Brown, 1984) and load on orthogonal factors in factor analyses (Richardson,
1977b) has been interpreted to suggest that they are measuring different imagery processes.
Subjective self-report imagery tests have the advantage of having a more direct link to the
subjective experience of imagery, behavioural tests on the other hand have a more objective
scoring method.

2.2) The Vividness of Visual Imagery Questionnaire

The most widely used self-report imagery scale is the Vividness of Visual Imagery
Questionnaire version 1 (VVIQ-1, Marks 1973). The VVIQ aims to assess vividness of visual
imagery using 16 items. Participants form a series of images of a friend or relative’s face, the
rising sun, a shop, and a country scene, with four images generated for each item. Ratings of
image vividness are made on a five-point scale ranging from 1, (Perfectly clear and vivid as
normal vision), to 5, (No image at all, you only ‘know’ you are thinking of the object).
Traditionally, participants make 16 ratings with their eyes open, then 16 ratings with their
eyes closed and the two sets of scores are added together.

Marks (1998) has argued that the VVIQ-1 is designed primary to be a measure of trait
differences in visual imagery vividness, however, it can also be used to measure states of
consciousness or mental contents. Marks introduced the VVIQ in a 1973 paper where he
investigated whether the vividness of visual imagery played a functional role in visual
memory.

McKelvie (1995a) produced an extensive critical quantitative review of the work that had
been amassed on the VVIQ-1 in an article in the Journal of Mental Imagery which drew on
over 250 pieces of empirical work. McKelvie used meta-analytical techniques to present
estimates of key aspects of the test such as its reliability and validity. This was followed by a
series of open peer commentaries from researchers active in the field. McKelvie (1995b)
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then responded to the comments and made revisions to his estimates. The following review
of the VVIQ-1 is based around McKelvie’s work.

2.2.1) The VVIQ-1 items

The VVIQ is based on the view that visual imagery is a quasi-perceptual conscious
experience. McKelvie (1995b) describes the most common themes listed by researchers in
their assessment of what the VVIQ measures as being: similarity to perception, clarity, detail,
liveliness and brightness. Thus, the VVIQ appears to equate vividness of visual imagery with
closeness to the actual experience of seeing.

A unique aspect of the questionnaire is that participants are asked to make their responses
twice, once with their eyes open and then once with their eyes closed. McKelvie (1995b)
reported an effect size r of .04, 95% CI [-.09, .17] for eyes open versus closed suggesting no
reliable difference existed between the two rating methods. Because of this McKelvie
recommended the use of only one set of ratings with the choice left up to the participant.

The VVIQ response scale does not have equal numbers of vivid and non-vivid response
options. The first three options on the response scale refer to different degrees of vivid
imagery, the fourth to vague imagery and the fifth response to the inability to form an image
at all.

2.2.2) Factors affecting the vividness of visual imagery

While not directly involving the VVIQ, Hishitani, Miyazaki and Motojama’s (2011) have
proposed a model of the mechanisms responsible for the vividness of visual imagery which is
based on findings from cognitive psychology and neuroscience (see Figure 1). Hishitani et al
define vividness of visual imagery as the amount of perceptual information contained in an
image. Images that have more colour, detail, elements, elaborate structure and that are
larger in size will be experienced as more vivid. Vivid images thus have a stronger
resemblance to the reality they represent than non-vivid images and they are better able to
function as a substitute for a percept in cognitive tasks such as tests of visual memory or
problem solving. Studies support Hishitani et al’s view, for example Cornoldi, De Beni,
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Giusberti, Marucci and Mazzoni (1991) who explored the relationship between different
features of an image, such the presence of colour, and the image’s vividness.

In Hishitani et al’s model the visual image generation process starts with the intention to
generate an image of an object. Information in long-term memory (LTM) about the object is
stored in terms of interconnected perceptual, affective, motor information and meaning.
This organization is presented in terms of a pyramidal structure in the model which captures
the fact that visual imagery is a composite experience, such that along with visual
information, a person may also experience emotion and movement associated with the
percept. Perceptual information about the visual appearance of the object to be imaged is
transferred from LTM to working memory along an information channel. Flow of perceptual
information along the channel is controlled by a mechanism called the ‘suppressor’.
Emotional information in LTM may also be retrieved and used in a process which computes
the emotional value of the content to be imaged at a particular point in time / situation. If
this emotional value is negative, the suppressor mechanism restricts the flow of information
along the information channel which leads to a less vivid image. This element of the model
captures the fact that images with negative content are reported to be less vivid than images
with positive content. The suppressor mechanism acts to protect individuals from the
emotional impact of negative imagery. Motor information and meaning information
associated with the imaged object in LTM can also influence image vividness by acting on the
image construction process. For example, the image formed of a favourite wilderness area
might be perceived as more vivid than that of a prototypical neutral scene because of its
personal relevance. A structure called the ‘closer’ acts to inhibit visual perception while
imagery is taking place. The final stage of the model is the inspection of the visual image. The
model thus captures how visual perception, affect, motor and meaning information and
have all been reported to affect the vividness of visual imagery.

Psychophysiologcal functional Magnetic Resonance Imaging (fMRI) research by Japanese
researchers has suggested brain locations for the suppressor mechanism and the closer.
Motoyama, Matsumura and Hishitani (2010, cited in Hishitani et al, 2011) found part of the
left posterior cingultate gyrus to be more active during negative imagery and for its activity
to be correlated with imagery vividness (r=.82). As such, Hishitani et al suggested that it
might be the site of the suppressor mechanism. The cingulate gyrus is a semi-circular fold of
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brain tissue that covers the corpus callosum and forms part of the limbic system. Hishitani
(2008, cited in Hishitani et al, 2011) found that a part of the cuneus, an occipital lobe brain
area involved in primary visual processing, was less active during an imagery task than during
perception, and activation in the area was negatively correlated with imagery vividness.
Thus, this may be the site of the closer.

Figure 1. Hishitani, Miyazaki and Motojama’s (2011) model of the mechanisms responsible
for intrapersonal differences in the vividness of visual imagery (modeled from Hishitani et al,
2011)

Hishitani et al proposed two possible reasons for interpersonal differences in image
vividness: 1) vivid imagers have greater capacity in the information channel responsible for
transporting visual information from LTM to working memory; 2) vivid imagers possess
greater visual information in their LTM. Hishitani et al argue that the first possibility is more
likely because interpersonal differences in vividness still exist when images are formed of
very familiar objects and scenes such as those used in the VVIQ. Intrapersonal differences in
image vividness are attributed primarily to the action of the suppressor mechanism.
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2.2.3) Norms

McKelvie (1995b) reported an estimate of the mean response on the 5-point VVIQ-1
response scale based primarily on student respondents to be 2.31, 95% CI [2.09, 2.52].
Killstrom, Glisky, Peterson, Harvey and Rose (1991) collected responses from 730 American
psychology students and reported their distribution of scores had a positive skew with most
participants reporting that their images had been at least ‘moderately clear and vivid’ (a
mean rating of 3). Less than 3% of their sample reported that their images were ‘vague and
dim’ (a mean rating of 4) or could form no images (a mean rating of 5). Thus the response
distribution of the VVIQ appears to differ from a typical psychometric test which has a mean
response falling near to the midpoint of the response scale and has a distribution that is
normally distributed. McKelvie (1995b) quotes an effect size r of .16 for sex, 95% CI [.02 to
.31], suggesting a reliable effect for females to report more vivid imagery than males.

2.2.4) Reliability

McKelvie (1995b) reported a VVIQ-1 split-half effect size r of .89 for internal consistency 95%
CI [.85 to .91] which suggests good internal consistency, and an effect size r of .76 for testretest reliability 95% CI [.70 to .82] suggesting acceptable test-retest reliability.
2.2.5) Validity

Factor structure

Studies of the factorial structure of the VVIQ have not produced consistent results. Early
studies e.g. Dowling (1973, cited in White, Sheehan & Ashton, 1977) showed a simple
unitary factor structure, but later analyses have suggested the existence of a more complex
picture. Both Dean and Morris (1990, cited in Dean & Morris, 1991) and Killstrom et al. have
reported that the VVIQ has four underlying factors, and that these factors correspond to the
four groupings of questions. To date, no Confirmatory Factor Analysis (CFA) has been
reported for the VVIQ scale.
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Relationships with other self-report imagery questionnaires

There is evidence of convergent validity between the VVIQ and some of the other self-report
imagery questionnaires. The largest correlations are seen with tests such as the Sheehan’s
QMI (Questionnaire of Mental Imagery, Sheehan, 1967) which also measures vividness, but
does so across other modalities in addition to vision. McKelvie (1995b) reported an effect
size r of .65 for convergent validity with Sheehan’s QMI with 95% CI [.60 to .76]. The lowest
correlations are seen with tests of habitual imagery use such as the Verbilizer-Visualizer
Questionnaire (VVQ; Richardson, 1977a) which assesses where respondents lie on a
hypothesised single verbal – visual dimension of thinking style. There McKelvie (1995b)
reported an effect size r of .13 with 95% CI [.06 to .20]. Thus the strength of the relationship
appears to depend on the similarity of the nature of the test with the VVIQ.

Relationships with perception and memory

McKelvie (1995b) reports that reliable relationships exist between the VVIQ-1 and
performance on perceptual tasks and memory tasks. In terms of perception, vivid imagers
are reported to scan pictures more quickly, make larger saccades, have more consistent scan
paths, have a higher rate of information pickup per fixation, make less eye movements when
recalling visual images, experience stronger imagery induced visual after effects, show more
accurate cross-modal matching of randomly shaped polygons, and show stronger imagery
induced modifications to colour-flash electroretinograms. For memory, vivid imagers are
reported to have more accurate memory for the visual details of pictures, recognize pictures
more accurately, detect differences between pictures more quickly, and recall both concrete
words and paired-associates more accurately. For perceptual tasks McKelvie’s estimate of
effect size r was .44 and 95% CI [.31 to .56], and for memory tasks his estimate of effect size
r was 0.18 and 95% CI [.06 to .18].

Psychophysiological studies

Research using psychophysiological techniques has also found overlapping relationships
between VVIQ-1 scores and brain activity measured using a range of different techniques.
For example, Farah, Peronnet, Weisberg and Monheit (1988) asked twelve participants to
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either read a briefly presented visual word or read it and generate an image of its referent and
recorded event-related potential brain activity (ERPs). Farah et al observed an ERP positivity
relative to the baseline conditions which was maximal around 700 msec at occipital and
occipito-temporal sites in the imagery condition and was greater over the left hemisphere
sites involved. Because the activity occurred in the time period which Kosslyn (1980) has
reported for visual image generation times (500-2000 msec), the authors suggested that that
the activity observed resulted from image generation. Farah, Steinhauer, Lewicki, Zubin and
Peronnet (1988) replicated and extended this study by also measuring VVIQ scores. Twenty
participants were divided up according to their scores on the VVIQ into the top ten VVIQ
scorers and bottom ten. The ERP positivity was again observed and was greater for the high
vividness group than the low vividness group.

Overall the psychophysiological studies provide support for the validity of the VVIQ-1 using a
range of different recording techniques. They show that activity in the visual parts of the brain
varies between vivid and non-vivid imagers with greater vividness being associated with
greater brain activation. Further, that this activation may reach as far down the visual
processing hierarchy as areas V1 and V2 (Cui, Jester, Yang, Montague & Eagleman, 2007).
Studies of this type support the view that imagery involves activation of some of the same
processes involved in perception, and that vividness is a meaningful property of visual
imagery.

Between participant comparisons versus within participant comparisons

Kaufman (1981) and Richardson (1980, 1988) have argued that self-report imagery
questionnaires are better suited to making within-participant comparisons (comparing
across rating items) than between-participant comparisons (comparing ratings across
participants). This is because, when these tests are used to assess individual differences,
participants have to make absolute judgments about the vividness of their imagery.
Participants will struggle to do this though, because they have no absolute criteria upon
which to base their judgments, and no way of comparing the vividness scale that they use to
those adopted by other participants because images are internal subjective experiences.
Because of this state of affairs, there is no way of knowing whether different participants are
rating their imagery experiences in the same way. This is not a problem when within-

22
participant comparisons are made since no absolute judgments are required. Here
participants can compare separate images in terms of their own rating criteria and so have a
basis for making comparative judgments. In line with this argument, Walczyk (1995) found
within-participant statistical analyses produced larger estimates of the relationship between
measures of imagery vividness and performance on tasks tapping the accuracy of visual
information in the images formed than between-participant analyses.

Chara and Verplank (1986) attempted to investigate inter-participant consistency in
assigning vividness ratings to visual percepts that varied in clarity. Their experiment provides
empirical verification of the problems facing participants when they make ratings on the
VVIQ-1. Chara and Verplank required participants to select five projector slides, from a set of
15, which corresponded to five points spaced equidistantly along a scale ranging from the
clearest slide to least clear slide. The slides were of a mountain cove and varied in clarity
from ‘very blurry’ through to ‘very sharp’ and in illumination from ‘very dark’ to ‘too bright’.
Participants viewed the set of 15 slides three times through and then selected the five slides
they felt corresponded to the five-point scale. All participants agreed on the slides that made
up the end points of the scale, but showed considerable disagreement over which slides
should represent the other three points.

2.3) The Vividness of Visual Imagery Questionnaire version 2

In response to debate around the VVIQ-1, Marks (1995) produced a new version of the VVIQ
called the VVIQ version 2 (VVIQ-2; Marks, 1995). The VVIQ-2 was used in paper 3 of the
thesis. It has 16 additional items so that the scale samples a wider range of imagery
experiences than the VVIQ-1. The additional items involve respondents generating images of
a being driven in a car, being on a beach, a railway station, and in a garden with lawns. The
response scale has been reversed so that the greatest vividness of imagery was scored ‘5’
rather than ‘1’ and all ratings were made only once with eyes closed. However, the VVIQ-2
scale has not been widely used and most authors continue to use the VVIQ-1 in their studies.
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2.4) Ahsen’s adapted VVIQ

Ahsen has developed an adapted version of Mark’s VVIQ-1 which he called Ahsen’s Adapted
Vividness of Visual Imagery Questionnaire (AA-VVIQ; Ahsen, 1985). The AA-VVIQ asks
respondents to image the VVIQ items while keeping in mind people who are significant to
them such as their mother or father. Ahsen (1985) reports that when using these parental
‘filters’ respondents report dimer imagery when keeping their father in mind than when
keeping their mother in mind. Ahsen (1985, 1986, 1987, 1990) has argued that there is a lack
of consistency in VVIQ imagery vividness, within a single image, across the images created by
a single person and when using different parental filters that is inconsistent with a trait
conceptualisation of imagery vividness. As such, he has criticized Mark’s predominantly trait
approach to the vividness of visual imagery, and argued that research should focus on the
processes that lead to the creation of an image and its experienced vividness. Ahsen also has
argued that dim, or unvivid imagery, is as significant as vivid imagery and labels this
phenomenon the ‘unvividness paradox’. Ahsen views unvivid imagery to be a separate
process to vivid imagery and one that is driven by nonconscious self-inhibitory forces which
act to reduce the vividness of images. He supports this contention using a range of evidence,
for example, clinical observations that patients sometimes report an image to be
perceptually clear and vivid (perceptual element) but at the same time emotionally dull and
flat (affective element) and so experienced as unvivid.

2.6) Modern theory driven approaches to measuring subjective aspects of mental imagery

Some researchers e.g. Lacey and Lawson (2013), have argued that vividness may not be the
best measure of subjective imagery experience and that questionnaires based on theoretical
models of the underlying nature of mental imagery may be more appropriate. Lacey and
Lawson argue that vividness is only weakly related to such models, and using only vividness
as the measure of imagery ignores the fact that it may be a multifaceted phenomenon. One
recent theory driven self-report imagery questionnaire is the Shapes Questionnaire which
was used in was used in paper 2 of the thesis.

Dean and Morris (1991, 2003) developed the Shapes Questionnaire to assess a wide range of
self-reported visual imagery properties including vividness, but also 17 other aspects of the
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imagery experience. The ratings are of two broad types: 1) ratings of the subjective ease of
hypothesized processes, such as the ease of generation, maintenance or rotation of an
image, and 2) ratings of the pictorial aspects of an image, such as the vividness of an image
or the degree of detail present in an image. The items used in the questionnaire are of the
kind used on tests of spatial ability such as the ‘block shapes’ used in the Vandenberg test of
mental rotation (Vandenberg, 1978) and may be either two- or three-dimensional shapes.
For each item the participants are required to generate an image, maintain the image, and
then rotate the image through the plane of the paper. Participants are allowed to see
pictures of the items to be imaged, but must close their eyes when imaging, and ratings are
made on appropriate nine-point rating scales. Dean and Morris have used two versions of
their questionnaire. In Dean and Morris’s 1991 paper, the Shapes Questionnaire was made
up of ratings of five imaged items. In the 2003 paper only two of these items were retained,
one a two-dimensional shape, and the other a three-dimensional shape, with analyses
performed separately for each shape.

The rationale behind the development of the Shapes Questionnaire draws on the work of
Kosslyn (1980, 1994) in suggesting that mental imagery may be best viewed as a collection of
relatively independent sub-processes that should be assessed separately. Kosslyn’s model
emphasizes four key imagery processes: image generation, image maintenance, image
inspection and image transformation / manipulation. Kosslyn at al (2004) provided
neuroimaging evidence that imagery subprocesses show evidence of localization in different
brain areas. Thus the Shapes Questionnaire represents an attempt to go beyond ratings of
what has been the most popular measure of the imagery experience i.e. vividness. Further,
the authors have argued that the inclusion of measures such as the ease of generation and
ease of maintenance may prove to have more functional significance than pictoral aspects of
images.

In their work Dean and Morris compared the size of the correlations seen between the
Shapes Questionnaire and objective spatial tests compared to other self-report imagery
questionnaires such as the VVIQ-1, in an attempt to understand why such self-report
imagery questionnaires rarely correlate with spatial tests. In both papers they found scores
on their questionnaire to show a stronger relationship with scores on spatial tests than other
self-report imagery questionnaires and reported correlations as high as r=.51 for ease of
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image maintenance. Dean and Morris suggested that this may be because of the better
match in item type and / or type of imagery between the Shapes Questionnaire and spatial
tests, and the limits of only measuring imagery in terms of vividness which they argued may
only be an overall measure of imagery processes.

2.7) Other self-report imagery tests

Several other self-report imagery questionnaires are of relevance because they are either
used in the papers which make up this thesis or are mentioned later on in the thesis. Brief
background details of these questionnaires will now be given.

The Vividness of Movement Imagery Questionnaire (VMIQ; Isaac, Marks, & Russell, 1986)
assesses vividness of movement imagery using 48 items. The VMIQ was used in paper 1 of
the thesis. Respondents rate the vividness with which they can image movement in
someone else carrying out a series of 24 activities involving basic body movements such as
running or jumping, and movements controlling an object such as throwing a stone into
water. Then they rate the vividness with which they can image kinesthetic sensations within
themselves across the same 24 activities. Ratings of image vividness are made on the same
five-point ratings scale that is used in the VVIQ and all of the images are made once with the
eyes closed. A limitation in the VMIQ is that its two scales confound visual and kinesthetic
imagery with the person perspective (self versus other). Roberts, Callow, Hardy, Markland
and Bringer (2008) developed the VMIQ version 2 (VMIQ-2) to address this issue. The VMIQ2 has three sub-scales: first-person visual imagery (image the activity as if seeing it through
your own eyes), third-person visual imagery (image watching yourself performing the
activity as a spectator) and first-person kinesthetic imagery (image feeling the sensation in
your body of performing the activity), with 12 items per scale. Studies with the VMIQ-2 have
tested a range of issues relevant to a sporting context such as: the relationship between
athletes’ imagery ability and preferences for using the three types of imagery (Callow &
Roberts, 2010) , information differences between first-person and third-person imagery and
their relevance for imagery interventions for different types of sport (Callow, Roberts, Hardy,
Jiang & Edwards, 2013) and the neurological basis of the three imagery types (Jiang,
Edwards, Mullins, & Callow, 2015).
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The Auditory Imagery Scale (AIS; Guissurason, 1992) assesses the vividness of auditory
imagery using seven items. The AIS was used in paper 3 of the thesis. Participants form a
series of images of the sounds made by e.g. music, conversation at a party, footsteps coming
up a flight of stairs. Ratings of image vividness are made on a four-point scale.

Also a number of tests of habitual visual thinking style have been developed. For example,
the Individual Differences Questionnaire (IDQ-HIS; Cohen & Saslona, 1990) which assesses
the extent to which people prefer a visual style of thinking using only 13 items. Responses
are made on a five-point response scale. The IDQ-HIS was used in paper 3 of the thesis.
2.8) Summary of key points
•

Two types of test have been used to assess individual differences in imagery ability.
These have been classified as either: 1) subjective self-report imagery tests, or 2)
objective behavioural tests. The two kinds of test at best show only weak intercorrelations.

•

The most widely used self-report imagery scale is the Vividness of Visual Imagery
Questionnaire version 1. The questionnaire has been used extensively. McKelvie
(1995b) reports that reliable relationships exist between the VVIQ-1 and performance
on perceptual tasks and memory tasks. Research using a range of psychophysiological
techniques has also found meaningful relationships with brain activity in visual areas.
Critics of the test have drawn attention to issues such as the difficulties facing
participants making ratings on the VVIQ response scale and argued that it is more suited
to making within-participant comparisons than between.
• Hishitani, Miyazaki and Motojama’s (2011) have proposed a model of the mechanisms
responsible for the vividness of visual imagery which is based on findings from cognitive
psychology and neuroscience. In the model information in long-term memory (LTM)
about the object is stored in terms of interconnected perceptual, affective, motor
information and meaning. Perceptual information about the visual appearance of the
object to be imaged is transferred from LTM to working memory along an information
channel. Flow of perceptual information along the channel is controlled by a mechanism
called the ‘suppressor’. Emotional information in LTM may also be retrieved and used in
a process which computes the emotional value of the content to be imaged at a
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particular point in time / situation. If this emotional value is negative, the suppressor
mechanism restricts the flow of information along the information channel which leads
to a less vivid image. Motor and meaning information in LTM can also influence image
vividness by acting on the image construction process. A structure called the ‘closer’
acts to inhibit visual perception while imagery is taking place. The final stage of the
model is the inspection of the visual image.
•

Ahsen has developed an adapted version of Mark’s VVIQ-1 which he has used to explore
clinical applications of imagery vividness. He has argued that dim, or unvivid imagery, is
as significant as vivid imagery and he views unvivid imagery to be a separate process to
vivid imagery.

•

Some researchers have developed tests underpinned by modern imagery theory. For
example, Dean and Morris (1991, 2003) have developed a self-report questionnaire
called the ‘Shapes Questionnaire’ which assesses a wide range of self-reported visual
imagery properties in addition to vividness. The authors have argued that subjective
self-report imagery tests may better predict performance on objective spatial tests
when the items to be imaged are better matched, and that measures of imagery
processes such as the ease of maintenance show stronger relationships with spatial test
performance than pictoral aspects such as vividness.

•

Self-report imagery tests have also been developed to assess other aspects of mental
imagery such as movement imagery, auditory imagery, and habitual visual thinking
style.

3) Social desirable responding

The purpose of the section is to provide an up-to-date description of work in the social
desirable responding area, introduce the reader to key models, questionnaires and issues
around their use which can be later drawn on in the critical review. The section starts by
introducing the topic of social desirable responding, situating it in the broad context of
questionnaire response biases. Then the influential work of Canadian psychologist Delroy
Paulhus is described who has argued that social desirable responding can occur in different
forms. Paulhus’s models of social desirable responding are introduced finishing with his most
recent model, his two-tier model. This is followed by the questionnaire he developed to
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measure the phenomenon, the Balanced Inventory of Desirable Responding (BIDR; Paulhus,
2002), along with the most widely used measure of social desirable responding, the
Marlowe-Crowne questionnaire (MC; Crowne & Marlowe, 1960). Paulhus’s two-tier model
of social desirable responding (Paulhus, 2002) theorises four sub-types of social desirable
responding and forms the theoretical base for the conceptualization of social desirable
responding in all five of the thesis papers. Equally, the BIDR was used in all of the papers,
while the MC was used in paper 4.

Determining whether the BIDR scales measure departures from reality, ‘substance’ or a
mixture of the two is a crucial issue for the use of the questionnaire and the thesis. So next,
the three different conceptualisations of social desirable responding as substance are
described, followed by a discussion of the two main kinds of evidence researchers have used
to support the substantive position and the handful of studies that have attempted to test
the extent to which the BIDR scales measure substance versus style.

This is followed by discussion of recent tests of Paulhus’s questionnaire by a group of
researchers based in Croatia, and evidence suggesting that social desirable responding
occurs as a three-way interaction between the characteristics of the focal scale items, the
respondent and the situation. Research carried out on the BIDR by the Croatian research
group constitutes the most thorough test to date of the full BIDR questionnaire and
Paulhus’s two-tier model. The idea that social desirable responding occurs as a three-way
interaction is discussed in paper 4 and linked there to the BIDR scales. It is also used in the
last section of the literature review as a framework for organizing the factors that might
potentially influence the occurrence of social desirable responding on self-report imagery
questionnaires.

The social desirable responding section finishes by describing two modern componential
indices of over-claiming followed by the Over-Claiming Questionnaire (OCQ; Paulhus, Harms,
Bruce & Lysys; 2003) which was designed by Paulhus to be an objective measure of general
cultural knowledge over-claiming. These measures offer possibilities for future directions the
body of research described in the thesis might take, and so are described here and then
picked up again on at the end of the critical review.
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3.1) Social desirable responding and questionnaire response biases

Peoples’ self-reports on their experiences are often considered to be valuable sources of
information about their psychological functioning (Paulhus & Vazire, 2007). However, even
when participants are seeking to provide accurate information, self-reports are open to a
number of potential biases. Paulhus (1991, p17) defines a response bias as ‘a systematic
tendency to respond to a range of questionnaire items on some basis other than the specific
item content’ i.e. what the items were designed to measure. Response biases are
traditionally classed as either ‘sets’ or ‘styles’. Response sets are short-term biases affecting
a person’s responses on a questionnaire, caused by some temporary pressure in a situation
such as having limited time to complete a questionnaire or the expectation that
questionnaire responses will be viewed by others. In contrast, response styles are long-term
biases that consistently affect a person’s responses across time and different questionnaires.
Examples of response biases include: acquiescence bias (the tendency to agree with
questionnaire items regardless of their content), extremity bias (the tendency for responses
to questionnaire items to be made from the extreme ends of available rating scale options)
and social desirable responding.

Several definitions of social desirable responding have been put forward. Paulhus (2002,
p.50) defines social desirable responding as “…the tendency to give overly positive selfdescriptions”. This definition does not tie the phenomenon to a particular methodological
context such as responses on specific questionnaires, and it covers both responses styles and
sets. Further it includes the concept of social desirable responding as being, not just an
endorsement of desirable features and rejection of undesirable features, but being a
departure from reality.

3.2) Social desirable responding as a multifaceted construct

Up until the late 1950’s social desirable responding was generally viewed as a unitary
phenomenon. However, studies which tested the relationships between social desirable
questionnaires found low intercorrelations between different measures and factor analyses
produced multiple factors (Cattell & Scheier, 1961; Edwards, Diers & Walker, 1962; Jackson
& Messick, 1962; Messick, 1962; Wiggins, 1959). Thus it appeared that socially desirable
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responding might occur in more than one form, and over time, this view has gained
increasing acceptance. Work by the Canadian psychologist Delroy Paulhus and his colleagues
has been particularly influential (for example: John & Paulhus 2000; Paulhus, 2002, 2006;
Paulhus & Notareschi, 1993). Their work lead to the development of a series of increasingly
more sophisticated models of the forms of social desirable responding, and a questionnaire
to measure them.

What now follows is a description of Paulhus et al’s work which attempts to capture the key
developments in their work but which is also tailored to be in line with the concepts and
terminology used in the five papers that make up this thesis. Table 7 summaries the key
stages in the development of Paulhus et al’s models.

Table 7.
Summary of the main developments of Paulhus’s modelling of social desirable responding

Year

Name of the model

1984

Two-factor model

Number of
elements in the
model
Two

1994

Revised two-factor model

Three

2002

Two-tier model

Four

Summary of key
developments
Social desirable responding
conceptualized as having two
forms, unconscious and
conscious
Self-deceptive denial (SDD)
form of social desirability
added
Social desirable responding
reconceptualised in a twotier format with a primary
content distinction (egoism
versus moralism) and a
secondary process distinction
(unconscious versus
conscious)

3.2.1) Two-factor model (Paulhus, 1984)

Early work by Paulhus involved the use of exploratory factor analysis to investigate the
relationship between different measures of socially desirable responding and the

31
development of an initial version of his questionnaire. Paulhus (1984) factor analysed the
scores from six questionnaires commonly used to measure social desirable responding and
found that two relatively independent factors emerged. The first factor was labelled ‘selfdeception’ (SD). Paulhus interpreted this as reflecting an honest, but overly positive selfpresentation. The second factor was labeled ‘impression management’ (IM). Paulhus
interpreted this as reflecting self-presentation tailored to an audience. Thus the two factors
were viewed as differing primarily in terms of conscious awareness and the intentionality of
the social desirability tendency. As part of the same study Paulhus developed the first
version of a questionnaire called the Balanced Inventory of Desirable Responding (BIDR) to
assess the two forms of social desirable responding. The BIDR went through several revisions
until a manual was published for the sixth version in 1994 (BIDR-6; Paulhus, 1994).

3.2.2) Revised two-factor model (Paulhus, 1994)

The two-factor model and BIDR were revised in 1994 as a new form of SD was introduced.
The measures of SD were self-deceptive enhancement (SDE) measuring the promotion of
positive qualities, and self-deceptive denial (SDD) measuring the refutation of negative
qualities. The measure of IM was simply called by the same name.

3.2.3) Two-tier model (Paulhus, 2002)

Later work by Paulhus (John & Paulhus, 2000; Paulhus & John, 1998 and Paulhus &
Notareschi, 1993) saw a shift to new methodologies and a deeper reflection on the specific
content of the BIDR scales. This lead to a reinterpretation of the number and meaning of the
forms of socially desirable responding that were believed to exist and as a consequence
Paulhus (2002) proposed a new two-tier model of social desirable responding (see Figure 2).
This is the model of social desirable responding that is used in the five papers that make up
the thesis.
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Figure 2. Paulhus’s two-tier model (modified from Paulhus, 2002)

The 2002 two-tier model has a primary distinction in terms of ‘personality content’ (Paulhus,
2002, p. 63). In the first tier there is a division of social desirable responding into egoistic and
moralistic biases. The egoistic bias refers to the tendency to claim positive social and
intellectual qualities such as dominance, fearlessness and intellect. Egoism is therefore
driven by a need for power. The moralistic bias refers to the claiming of positive moral
qualities such as agreeableness, dutifulness and restraint. Moralism is driven by the valuing
of intimacy, relationships benefiting others and a concern with following appropriate social
norms and rules. The egoism – moralism distinction can be summarized as the difference
between claiming to be a ‘superhero’ or a ‘saint’. The original two-factor model distinction
between conscious and unconscious forms of social desirable responding is retained in the
second tier of the new model where both the egoistic and moralistic biases are split into
conscious and unconscious forms. This process distinction is described as linking roughly to
whether an audience for the self-presentation is present or not. The egoistic bias becomes
SDE and agency management (AM), while the moralistic bias becomes SDD and communion
management (CM). Note, to avoid confusion from this point on in the thesis the CM form of
social desirable responding will be referred to solely as IM, because this is the term used
within the five papers of the thesis and is the term other authors typically use. SDE and SDD
have previously been explained, although note that in this new model they are now viewed
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as measures of different forms of socially desirable responding (egoistic bias and moralistic
bias).

The SDE and SDD scales of the BIDR-6 map straight forwardly on to this new model. Paulhus
refers to them collectively as the self-deceptive scales and views them as best suited to
measuring response styles i.e. unconscious, stable trait-like biases. Paulhus refers to the
existing IM scale, and a new AM scale designed to measure egoism, as the impression
management scales. He suggests that IM and AM scales are best suited to measuring
response sets which are likely to be more extreme, conscious and context dependent.
Collectively the four scales constitute the BIDR-8.

An ‘uneven’ aspect of the model is that the nature of the differentiation of conscious from
unconscious levels differs between egoistic and moralistic biases. For the egoistic bias, SDE
and AM scale items differ in the degree of exaggeration made about the ability claims such
that AM claims are very extreme while SDE are less so. In contrast for the moralistic bias,
SDD scale items cover more sensitive and emotionally charged themes than IM items such as
the admission of negative emotions like anger, jealousy or sexual feelings, and have a
defensive tone similar to that of psychoanalytic denial. In contrast IM items cover
compliance with norms relating to socially acceptable behaviour such as not telling lies.
Equally, because IM refers to overt behaviours a person should be aware of e.g. ‘I never
swear’, low IM item non-endorsement rates are assumed to reflect distortion that a person
has conscious awareness of.

Paulhus (2002) developed his two-tier model following the results from two different
methodologies. The first method involved varying the kind of ‘fake good’ instructions that
were given to participants (Paulhus & Notareschi, 1993). Instructions were either ‘standard’
fake-good instructions which participants reported interpreting to mean present yourself as
a ‘nice person’ or ‘good citizen’ i.e. in a positive moralistic light, or instructions to answer in a
way that would impress an experimenter how strong and competent they were which were
more egoistic in nature. ‘Moralistic’ fake-good instructions lead to increases in IM scores,
while ‘egoistic’ fake-good instructions lead to increases in SDE scores. The second method
(Paulhus & John, 1998, and John & Paulhus, 2000) involved the factor analysis of residual
scores derived for personality (differences between self and knowledgeable others’
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estimates on personality scales) and intelligence (differences between self-estimates of IQ
and the results of IQ tests) together with measures of socially desirable responding. The
rationale behind this approach was that the estimates of knowledgeable others, such as
peers and family, and IQ tests would act as objective standards to which self-estimates could
be compared, so that residual scores would reflect departure from reality. Factoring of the
residual scores for personality and intelligence produced solutions comprised of two factors
which corresponded to the egoistic and moralistic biases.

The two-tier model is able to make sense of findings the older two-factor model struggled to
explain, for example why SDD and IM scales have been observed to correlate highly together
under most conditions. However, the empirical data Paulhus et al (2002) presents supports
only the primary distinction between egoistic and moralistic biases, and only limited
background data is available for the SDD and AM scales.

Acceptance of Pauhus’s (2002) model necessitates a reinterpretation of previous findings.
Paulhus’s (1984) labels of SD and IM for the two forms of social desirable responding he
identified through factor analysis would be reinterpreted as most likely reflecting egoistic
bias and moralistic biases. Further, given the strong body of evidence suggesting that socially
desirable responding is multidimensional in nature, it is important that this should be taken
into account when researching the relationship between socially desirable responding and
responses to imagery self-report questionnaires. It is possible that different kinds of socially
desirable responding have independent and possibly even additive effects. Estimates of
effect sizes should be made separately for different social desirable responding scales or at
least different kinds of socially desirable responding.

In later work Paulhus and Trapnell (2008) provided an account of the two-tier model that
positioned it in the broad context of self-presentation in everyday life. Paulhus and Trapnell
conceptualised self-presentation as the motivated and effortful presentation of an
inaccurate self-portrayal and so subsumes social desirable responding on questionnaires.
They positioned the egoistic and moralistic biases as two overarching forms of selfpresentation that occur in everyday life. They hypothesized that the two biases originate
from an interactive developmental process whereby personality, in the form of the big 5
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personality traits, provides a genetic basis for behavior on top of which society’s socialization
processes layer agency and communion meta-values.

Furthermore, it is possible to situate the egoism-moralism biases within the agencycommunion content conceptual framework first proposed by Bakan (1966). Agency refers to
a person’s ability to strive to achieve their life goals (‘getting ahead’), while communion
refers to a person’s ability to connect to other people and form social relationships (‘getting
along’). Abele and Wojciszke (2018) describe how the ‘big 2’ framework helps explain
phenomena relating to the motives underlying human behaviour, personality, selfperception (self-concept and self-esteem), interpersonal perception, inter-group perception
and stereotypes. For example, in interpersonal perception the detection of agency and
communion in other people can act to help individuals achieve social status and identify
candidates for long-term affiliative relationships. The perception of individuals who possess
agency indicates people who may help us achieve our goals and so are potential resources,
while the perception of individuals without communion signals people who may pose a
threat to the social stability of the groups we belong to and so constitute potential threats.
Each of the big 2 have been argued to have two facets with agency having competence and
assertiveness, while communion has warmth and morality.

3.3) The two most popular social desirable responding questionnaires

A number of questionnaires have been developed to measure social desirable responding.
The logic behind the tests is that they contain items that make claims which for most people
would be unlikely to be true, such as ‘my first impressions of people are always right’ or ‘I
never swear’. So when people endorse many of them, it would seem likely that their
answers are not correct and that they are exhibiting socially desirable responding. In modern
research two tests have been particularly popular, the Marlowe-Crowne social desirability
scale (MC; Crowne & Marlowe, 1960), and Paulhus’s Balanced Inventory of Desirable
Responding.
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3.3.1) The Marlowe-Crowne social desirability scale

The MC questionnaire was developed by Marlowe and Crowne in the 1950’s as a test of
social desirable responding in self-reports. Beretvas, Meyers and Leite (2002) reported a
literature search that found 1069 research papers and dissertations that had used the MC
scale or one of its short forms. Marlowe and Crowne developed their questionnaire items so
they were not associated with poor adjustment and psychopathology as some previous
scales had been. This was important because when participants give ‘no’ responses to items
which are confounded such as ‘my sleep is fitful and disturbed’, a questionnaire does not
differentiate between a response indicating a denial of symptoms which is a socially
desirable response, and response indicating a genuine absence of symptoms which is not.
The test has 33 statements that relate to culturally approved or disapproved behaviours with
response options of either ‘true’ or ‘false’. Eighteen of the statements are positively phrased
and 15 negatively phrased, and they are randomly ordered across the questionnaire.
Examples of items from the scale include: item 2 ‘I never hesitate to go out of my way to
help someone in trouble’ and item 10 ‘On a few occasions, I have given up doing something
because I thought too little of my ability’. Positively phrased item responses of ‘true’ score
one point, and negatively phrased item responses of ‘false’ score one point. Paulhus (1991)
reports a number of studies that support both the reliability and the convergent and
discriminant validity of the test.

Over time Marlowe and Crowne’s conceptualisation of what their test measures has
evolved. When first published in 1960, the MC scale was intended to be a measure of social
desirable responding in self-reports. The authors’ then shifted their position to suggest that
the scale taps a more general motivation in people to need the approval of others (Crowne
& Marlowe, 1964). Later Crowne (1979) refined this idea to a motivation to avoid others’
disapproval. Paulhus (1991, p. 29) states that the scale sustains ‘a dual existence as a social
desirable responding scale and a measure of the approval-dependent personality’.

Since its construction, a number of weaknesses have been identified in the MC test. For
example, Strober (2001) argued that some of the items on the test may have become out of
date and reflect the social standards of the 1950’s. Helmes (2002) suggests that the test
confounds the type of item (attribution of positive attributes and denial of negative
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attributes) with direction of item scoring since most positively phrased items imply positive
attributes, while most negatively phrased items imply negative attributes. Also, Leite &
Beretvas (2005) found that confirmatory factor analysis supported neither a single nor a
two-factor model for the scale.

In terms of Paulhus’s two-tier model, data from Paulhus (1984) suggests that the MC test is
primarily a measure of moralistic bias. Figures from the study (table 2 on page 601) show a
loading of 0.68 on a factor labelled ‘impression management’ (moralism) and 0.40 on a
factor labelled ‘Self-deception’ (egoism).

3.3.2) The Balanced Inventory of Desirable Responding

As well as developing a model of social desirable responding, Paulhus also developed a
questionnaire, the Balanced Inventory of Desirable Responding (BIDR), to assess its different
forms that was not confounded with psychopathology. The questionnaire was developed in
parallel with Paulhus’s models starting with the SDE and IM scales, then SDD being added
later, and finally AM. The latest version of the BIDR is version 8. The BIDR questionnaire
(either selected pairs of scales or all four scales) was used in all five of the papers making up
the thesis and so is described in some detail in this section.

Each of the four subscales have 20 items, and example items can be seen in Figure 2. All
scales are made up of alternating positively and negatively phrased propositions, so that
there are 10 items of each type. Responses are usually made on a seven-point scale ranging
from 1 ‘Not true’ to 7 ‘Very true’. There are two ways to score the subscales: continuous
scoring and dichotomous scoring. The continuous method is to recode responses to negative
items and then sum scores on the seven-point response scale across items. The dichotomous
method is to count only extreme responses in a person’s score. In dichotomous scoring,
negative items are recoded and then responses of either six or seven on an item are counted
as one point, while responses of one to five do not score. Paulhus (1994) argues that the
second method has the advantage of only scoring clearly exaggerated or managed
responses.
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Of the four BIDR scales, comprehensive data on reliability and validity is only currently
available for the two most well established ones, SDE and IM. As such the information in this
section, and those that follow, will focus primarily on these scales. Later on in the literature
review the findings of recent studies using a Croatian version of the BIDR involving all four
scales will be described.

Norms

Paulhus (2006) reports mean dichotomous scores for all four BIDR scales from a sample of
183 university introductory psychology students. Males scored more highly on both egoistic
scales while females scored more highly on both moralistic scales. Male mean scores and
standard deviations were: SDE 6.0 (3.2), AM 5.4 (3.0), SDD 4.9 (3.1) and IM 4.7 (3.1). Female
mean scores and standard deviations were: SDE 5.5 (3.1), AM 5.0 (3.6), SDD 5.9 (3.2) and IM
6.9 (3.2).

Reliability

Li and Bagger (2007) conducted a meta-analysis for internal consistency on the SDE and IM
scales when scored dichotomously. They reported a mean reliability coefficient for SDE from
90 studies as .68 (SD=.09), and for IM from 107 studies of .74 (SD=.09). In our research,
Allbutt, Ling, Rowley and Shafiullah (2011), we found Cronbachs alpha under honest,
anonymous, group testing conditions with a student sample for the SDE, AM, SDD and IM
subscales scored dichotomously to be: .70, .69, .64, and .60; and scored continuously to be:
.75, .82, .75, and .72. Paulhus (1994) reported SDE test-retest reliability over a five-week
interval scored dichotomously was r=.69 while IM test-retest reliability over the same
interval scored dichotomously was r=.77. As such the reliabilities of the BIDR scales lie
towards the bottom end of the acceptable range for research purposes.

Validity

Paulhus (2002, 1998, 1994, 1991) reports a number of studies that support the convergent
and discriminant validity of the SDE and IM scales. Exploratory factor analysis applied to
multiple social desirable responding questionnaires has consistently produced a two-factor
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structure with SDE and IM scales loading on separate factors (Paulhus & Reid, 1991;
Borkenau & Ostendorf, 1989, and Nichols & Greene, 1980). However, CFA applied to the SDE
and IM scale items has not always produced the egoism and moralism factors. Paulhus
(1998) reported CFA support for a two-factor model with a Canadian sample of students,
and Gignac (2013) factored scores on the SDE, SDD and IM scales with an American student
sample and found support for a model composed of a general factor and two nestled factors
corresponding to SDE and IM. Whereas Li and Li (2008) found a four-factor structure with a
Chinese sample of students.

Paulhus argues that ‘SDE appears to tap a form of confidence that is not contingent on
accurate knowledge’ (Paulhus, 1994, p. 15) i.e. overconfidence, rather than simply
confidence. In support of this view, for the egoistic bias Paulhus presents four lines of
evidence that individuals achieving high SDE scores demonstrate verifiable distortions from
reality which they are unaware of. First, studies of memory for previously seen and unseen
words shows that high SDE scorers show higher confidence in their memory judgments
despite being no more accurate than low SDE scorers. Second, high SDE scorers show more
hindsight bias than low SDE scorers when estimating their likely success at answering
challenging multiple-choice trivia questions that are typically answered at chance level.
Third, high SDE scorers are more likely than low SDE scorers to rate themselves as being
familiar with non-existent items from a range of different categories such as historical names
and events, the arts, books and poems. Fourth, comparison of self and other ratings of
performance in discussion groups also show a relationship with SDE scores. In this setting,
high SDE scorers tend to overestimate their own contribution to the group discussions
relative to the mean judgments of other group members.

Paulhus (1994, 1998, 2002) provides other sources of support for the validity of the SDE and
IM scales. In terms of divergent validity: the SDE scale shows greater discrepancy between
‘self’ and ‘other’ ratings than the IM scale does; the two scales show different patterns of
responses to situational pressures, the SDE scale is less responsive than the IM scales to
situational changes such as fake-good versus fake bad instructions; and the scales show
logical patterns of relationships with other psychological variables which vary between the
two scales. The SDE and IM scales have also been found to correlate meaningfully with other
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egoistic and moralistic bias measures such as the Egoistic and Moralistic Self-Enhancement
Scale (EMS; Vecchione, Alessandri & Barbaranelli, 2013).

Paulhus (1994) reports that SDE correlates positively with self-esteem, and negatively with
trait anxiety, social anxiety, depression and personal distress. The highest of these was with
trait anxiety (r=-.52). For relationships with the big 5 personality traits, estimates from Li and
Bagger’s (2006) meta-analysis of 30 articles are the most comprehensive. They found SDE to
correlate with neuroticism (r=-.54), conscientiousness (r=.42) and extraversion (r=.31), while
IM correlated with agreeableness (r=.42), conscientiousness (r=.42) and neuroticism (r=-.35)
aspects of personality. However, some sources e.g. Paulhus (1994) cite openness as
correlating with SDE, often in place of conscientiousness, while neuroticism is often cited as
only correlating with SDE.

Holden and Passey (2010) report SDE and IM correlations with big 5 personality trait
questionnaire facets as measured by the NEO-PI-R in a sample of 301 university students.
SDE – big 5 facet correlations that reached a medium effect size or larger included: C1
competence (r=.32), N6 vulnerability (r=-.31) and E3 assertiveness (r=.31). All these three
facets share a common thread of confidence in abilities. IM – big 5 facet correlations that
reached a medium effect size or larger included: A2 straightforwardness (r=.46), C3
dutifulness (r=.40), A3 altruism (r=.37), A4 compliance (r=.36), N2 anger-hostility (r=-.35) and
N5 impulsiveness (r=-.31). These facets share a common thread of positive moralistic
qualities such as being constant, sincere, meticulous, gentile, generous, tolerant and
controlled. The pattern of conscientiousness facet correlations with SDE and IM suggest that
SDE correlates with facets reflecting the will to achieve, while IM correlates with facets
reflecting the will to be reliable and dependable. Holden and Passeys’ results also show how
different neuroticism facets load on SDE and IM i.e. SDE is negatively associated with
vulnerability, while IM is negatively associated with anger-hostility and impulsiveness.
Holden and Passey observed a low, significant overall correlation between SDE and
openness, r=.16, which was smaller in size than the SDE overall correlations with
conscientiousness (r=.27), neuroticism (r=-.26) and extraversion (r=.23). This result is
consistent with the NEO-PI-R’s broad operationalization of openness which deemphasizes
egoistic intellectual and creative aspects.
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Because most of the research that has been carried out on social desirable responding has
been within the area of individual differences, only a few studies have investigated the exact
cognitive mechanisms that underlie such a thinking style. Two studies, Djikic, Peterson and
Zelazo (2005) and Shane and Peterson (2004), have tested whether SDE is associated with
effects at the encoding stages of new information via attention, and / or at the retrieval
stage for already processed and stored information in memory. Neither study found SDE
effects at the attentional level, but both found links between egoism and inferior retrieval of
negative information about the self from memory and egoism and the superior retrieval of
positive self information. These findings were interpreted as reflecting the operation of a
cognitive filtering mechanism that serves a defensive, ego protective function. Further,
Barrios et al (2008) investigated the neuronal basis of the egoistic bias using Transcranial
Magnetic Stimulation (TMS) in a ‘virtual lesion’ design study. They presented egoistic trait
adjectives to ten participants while TMS was applied to several brain locations. They found
that only TMS applied to the medial prefrontal cortex (located at the very front of the frontal
lobe) reduced levels of egoistic self-enhancement.

Debate on scoring method

Researchers have also compared the psychometric properties of the BIDR scales for the
dichotomous and continuous scoring methods. Several researchers have found support for
the categorical scoring system. Stöber, Dette and Musch (2002) compared the effectiveness
of the two methods using a German version of the BIDR. They found the continuous method
to be preferable, for example in that it showed: 1) larger Cronbach’s alphas; 2) larger
convergent correlations with other social desirable responding questionnaires; and 3) SDE
continuous scores showed larger correlations with those traits of the Five-Factor model of
personality for which substantial correlations were expected i.e. neuroticism, extraversion
and conscientiousness.

Cervellione, Lee and Bonanno (2009) used Rasch modelling, to assess the SDE scale only in a
sample of undergraduate students in low social desirability situations for use of response
category, sample appropriateness and internal consistency. Rasch modelling, like the similar
technique of Item Response Modelling (IRM), is a statistical approach for modelling the level
of a latent trait possessed by persons taking the test and the test items, and is used for the
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for the design, analysis and scoring of psychological tests and questionnaires (Embretson &
Reise, 2000). Cervellione et al’s analysis suggested that the continuous scoring system
showed the best psychometric properties and was the best fit for their data and the sample.
This was because, when dichotomous scoring was used, respondents tended not to score
highly enough on the items for them to be useful in the measurement process.

Stöber et al. and Cervellione et al. have both criticized the dichotomous scoring system for
treating social desirable responding as an ‘all or nothing’ phenomena rather than one that
occurs in degrees, and that individuals may have a predisposition towards social desirable
responding but not select the most extreme response options. They have argued that the
dichotomization of the measurement scale leads to a loss of information and this may add to
the error in measurement.

However, not all findings have supported the continuous scoring method. Leite and Beretvas
(2005) and Gignac (2013) tested the two scoring methods using CFA and found that the
dichotomous scoring system was a better fit for their data. Gignac also found that internal
consistency estimates for BIDR scales made with the ordinal Cronbach’s alpha statistic to
exceeded those for continuous scoring. Gignac suggested that continuous scoring may only
correlate more highly with the big 5 because it taps aspects of personality more so than
dichotomous scoring does.

In summary it can be said that the BIDR is an important questionnaire in the area of social
desirable responding and has close links to Paulhus’s two-tier model. Of the four BIDR scales,
comprehensive data on reliability and validity is only currently available for the two most
well established scales, SDE and IM. Paulhus (1994, 1998, 2002) provides a range of sources
of support for the validity of the SDE and IM scales. For example, evidence that individuals
achieving high SDE scores demonstrate verifiable distortions from reality which they are
unaware of. In addition there is debate over several aspects of the scales such as their
scoring method and item discrimination ability.
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3.4) Social desirable responding as distortion or error versus a valid personality trait

Traditionally social desirable responding has been viewed as distortion or error that should
be eliminated or minimized (Domino & Domino, 2006). In terms of response style,
individuals scoring high on social desirable questionnaires are argued to show a consistent
tendency to overestimate their standing on desirable qualities. When applied to self-report
questionnaires measuring a desirable characteristic, this tendency results in a consistent
pattern of score distortion. This does not necessarily mean such a person is consciously lying,
they may simply have a distorted, overly positive view of themselves or a high need to be
valued and accepted by others. But, whatever the cause, the end result is the same, a
departure from reality. As a consequence, self-report questionnaires that correlate highly
with measures of social desirable responding are considered invalid, or at very least, suspect.

However, the view of social desirable responding as simply reflecting distortion has been
questioned. Increasing numbers of psychologists have argued that social desirable
responding in some sense reflects substantive or valid responding, particularly in low
demand situations. Three main perspectives on social desirable responding as substance
have been proposed, and these will now be described.

3.4.1) Social desirable responding as a as departure from reality, but a meaningful
personality trait in its own right

Some psychologists have argued that social desirable responding is better viewed as a
meaningful personality trait in its own right, or a set of traits such as egoism and moralism,
that correlate with a variety of psychological constructs and behaviours. Paulhus views the
egoistic and moralistic biases as reflecting ‘two different personality constellations’
(Blasberg, Rogers & Paulhus, 2013, p. 523). When viewed as an important substantive trait in
its own right, the egoistic bias has been viewed as a self-enhancing bias and strong belief in
one abilities that is related to traits such as the need to achieve, extraversion, openness and
positive traits relating to self-reported psychological adjustment such as high self-esteem
and confidence, and low neuroticism, depression, and social anxiety. The moralistic bias has
been viewed as a social approval motive related to traits such as conscientiousness and
agreeableness or interpersonal sensitivity. Some evidence supports Paulhus’s position, for
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example, the internal consistency and test-retest scores of the SDE and IM scales suggest
that they are ‘trait-like’ in nature.

3.4.2) Social desirable responding as a departure from reality, but an integral part of many
different aspects of personality

A second way substantive responding has been discussed is to argue that, although high
scores on social desirable responding questionnaires represent a departure from reality, on
a conceptual level they form an integral and inseparable part of many different constructs of
personality. For example, it could be argued that an important part of the traits emotional
stability, extraversion or conscientiousness is having a strong belief in one’s abilities. Or from
a moralistic perspective, having a strong desire for others approval, or possessing high levels
of self-control are valid parts of conscientiousness or agreeableness. From this position
Holden (2010) argues that ‘if social desirability is a feature of many different constructs of
personality e.g. extraversion, agreeableness… then these individual difference constructs are
not truly and conceptually independent and should not be theorized, measured or reported
as such’ (p. 913).

Several researchers have offered view points on the process of determining whether social
desirable responding is conceptually distinct from a construct a researcher is trying to
measure. Zerbe and Paulhus (1987) argue that social desirable responding can only be
considered to be ‘contamination’ when it is unrelated to the construct of interest. While
Helmes (2000) argues the emphasis placed on the issue of whether social desirable
responding is best viewed as distortion versus substantive responding is misplaced. This is
because, ‘whether variance associated with social desirability is due to a response style or to
a meaningful construct, the net result is the same. The variance that is associated with social
desirability is almost always different at a conceptual level from the variable(s) in question’
(p. 35-36). However, Holden and Passey (2009) point out that ‘discerning whether social
desirability is part of the construct being measured or an interfering response style is not an
easy task and is not well established either theoretically or empirically’ (p. 443).
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3.4.3) Social desirable responding as honest responding

A third way substantive responding has been discussed is to argue that, despite their
excessive nature, high scores on social desirable responding questionnaires actually reflect
genuinely accurate responses and reflect real virtues, at least when made under low
demand circumstances. The substance – distortion debate has most often been discussed
within the context of the measurement of the big 5 personality traits. There the proponents
of the substantive position argue that egoistic and moralistic scales act more as proxy, or
‘disguised’, measures of the big 5 personality traits than as measures of genuine distortion.
Thus correlations of SDE typically reflect realistic levels of neuroticism, extraversion or
conscientious traits, while correlations of IM reflect genuine levels of agreeableness,
conscientiousness or neuroticism traits.

In relation to imagery self-report questionnaires, the second and third perspectives on social
desirable responding as substance are most relevant. The issue of whether social desirable
responding forms a meaningful personality trait in its own right, or a set of traits, is not of
major relevance to imagery work. Instead, key issues are whether it can be demonstrated
that social desirable responding measures actually do index departures from reality, and that
if this is possible, that such self-deceptive processes do not form an integral and inseparable
part of the normal functioning imagery system.

Researchers that have argued for the substantive position have drawn on two main kinds of
evidence to support their views:

1) data from other raters who are familiar with the target person; and
2) data relating to attempts to statistically control for the effects of social desirable
responding.

In response, researchers backing the validity of social desirable responding measures have
offered counter arguments. The debate on the substantive – bias issue has often been
polarized with authors arguing that social desirable responding questionnaires tap into
either substance or style. However, the consensus that has emerged is that social desirable
responding questionnaires measure a combination of both.
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The two main types of substantive evidence will now be discussed. This will serve to
introduce the kinds of data that have been drawn on by researchers supporting a
substantive position, discuss their strengths and weaknesses, and highlight potentially
fruitful avenues for future exploration in imagery research that will be picked up again in the
critical analysis. This will then be followed by a description of the studies that have
attempted to address the more refined issue of: which is more dominant within social
desirable responding measures, substance or distortion?

Data type one – data from other raters who are familiar with the target person

The first kind of data involves studies that have explored the relationship between selfratings and ratings of a target person by others who have known the person for some time
such as spouses and coworkers. Ratings by other people who are familiar with the target
person are thought to offer an important objective criterion against which to judge the
validity of self-ratings. Such data has shown that self-ratings made on social desirable
responding questionnaires correlate with other-ratings made on the same questionnaires
and also with other-ratings made on measures of the big 5 personality traits. For example, in
a study of 1106 Dutch undergraduate psychology students, de Vries, Zettler and Hilbig
(2014) observed a self-other agreement of r=.34 on the BIDR SDE scale and a self-other
agreement of r=.45 for the IM scale. Because other-ratings are viewed as an objective
measure, the correspondence between self- and other-ratings has been argued to provide
support for a substantive interpretation of social desirable responding scores.

In response, other psychologists have pointed out that there are limits to the use of otherratings as an objective measure of an individual’s personality. First, correlations between
self- and other-ratings are typically only moderate in size, which means that while there is
notable agreement between self- and other-ratings, there are also areas of disagreement
(Pauls & Stemmler, 2003). Second, agreement between self and other does not necessarily
guarantee the accuracy of the impression held. Connelly and Chang (2015) argue that when
making self-ratings on questionnaires, participants are projecting self-images to others. Selfother correlations measure the extent to which these match i.e. the extent to which an
individual and others agree on the individual’s reputation, or their social reality. Third, just as
self-ratings may be influenced by multiple biases, so other-ratings may also be affected by
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biases although they may differ in nature (Oh, Wang & Mount, 2010). For example,
‘friendship biases’ could affect other-ratings whereby affiliative ties operate to cause
observers to favourably accept past self-presentations made to them by the target person as
truthful. Or such biases could operate so as to maximise others reporting of a targets’
desirable characteristics and minimize the reporting of the target’s undesirable
characteristics, perhaps because familiar others are viewed as part of the extended self. But
either way, the size of self-other correlations would be artificially inflated. Other
methodological issues of note for this paradigm include the fact that the person being rated
is typically left to choose who will rate them which could bias selection (Oh et al, 2010). Also,
the participant’s anticipation that someone else will be rating them and their results
compared, could influence how they respond, for example, reducing the social desirable
responding inflation of their scores (Lönnqvist et al, 2007).

Other empirical findings also support the view that other-ratings cannot be taken as simple,
objective measures. For example, Konstabel, Aavik and Allik (2006) found that partialling
social desirable responding, operationalized as the sum of a personality trait item
endorsement weighted by the item’s perceived desirability value, from self-peer and peerpeer personality trait correlations only improved the correlations when partialled from both
self- and peer-report data, not when partialled from self-ratings alone. Also, Connelly and
Chang (2015) point out that scores from social desirable responding scales correlate more
highly with self-rated personality traits than other-rated traits. Further, that the relationship
between social desirable responding scales and self-rated personality remains after
partialling out other-rated personality, suggesting that at least some of the variance in social
desirable responding scores is due to distortion.
Data type two - data relating to attempts to statistically control for the effects of social
desirable responding

The second kind of data involves studies that have explored the statistical effects of social
desirable responding. Lönnqvist et al (2007) describe how, if social desirable responding is
truly distortion, then there should be predictable statistical effects when its influence is
controlled using correlational techniques. Where social desirable responding contributes
variance in a similar fashion to both variables in a correlation, it can be thought of as a
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unobserved common response variable that acts to spuriously increase the size of the
correlation between the imagery scales, and removal of its influence should reduce the size
of correlation. This situation might occur where both variables are self-report measures of
constructs with desirability implications. But where social desirable responding contributes
variance to only one of the variables in a correlation, it should operate as a suppressor
variable, and removal of its influence should increase the size of the correlation. This
situation might occur where one variable is a self-report measure of a construct with
desirability implications and the other an objective measure of a construct. Suppressors
increase the correlation between a predictor and a criterion because they remove the part
of a predictor that is unrelated to the criterion and in doing so, increase its ability to predict.
Ganster, Hennessey & Luthans (1983) add a third possible statistical effect of social desirable
responding, moderation. In moderation, there is an interaction effect between the predictor
variable and social desirable responding. Thus at high levels of social desirable responding
one type of relationship between the predictor and the criterion variable exists, while at low
levels a different relationship exists. For example, high levels of social desirable responding
might be associated with loss of accurate measurement information or greater error
variance. In moderation social desirable responding may or may not be correlated with the
predictor and / or the criterion.

In relation to mental imagery, spurious correlation might occur when two self-report
imagery questionnaires measuring valued aspects of imagery are correlated together.
Partialling social desirable responding from this relationship should remove shared
‘distortion’ of imagery self-reports and so reduce the size of the correlation between the
imagery scales. Suppression might occur in a regression analysis where a self-report imagery
questionnaire is regressed onto an objective measure of performance that is related to the
type of imagery, such as perception or sensory related memory. Here, the inclusion of a
measure of social desirable responding in the regression should act to ‘unsuppress’ the
relationship between imagery questionnaire responses and the objective measure.
Moderation might occur in a similar regression analysis, but where a centred imagery test x
social desirable responding measure interaction term is included. If such a term reached
statistical significance, it would suggest that moderation was occurring. These issues and
how they relate to mental imagery will be picked up again in the critical analysis where a
partial correlation analysis was run on the self-report imagery data in paper 1. For the
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moment, data focusing primarily on the relationship between the big 5 personality traits and
performance in job and academic settings will be discussed.

Early research (up to 2006) attempting to statistically control for the effect of social
desirable responding on the relationship between big 5 personality traits and performance
showed that despite considerable research across a range of contexts, few notable statistical
effects could be found. It appeared that when partialling techniques were applied to the big
5 trait – personality relationship, at least as much substance was being removed as
distortion. For example, two meta-analytic papers investigated the ability of social desirable
responding questionnaires to act as suppressor variables on the relationship between the
big 5 personality traits and performance in job and academic settings backed up this
viewpoint. Ones, Visesvaran and Reis (1996) reviewed data from 233 papers, treating social
desirable responding as a unitary construct, while Li and Bagger (2006) reviewed the data
from 30 studies that had used the BIDR and conducted separate analyses for SDE and IM
scales. Despite their differences, both papers found that social desirable responding
questionnaires did not act as effective suppressor variables. For example, Li & Bagger tested
the effect of removing the shared variance between social desirable responding and the big
5 personality traits using a semi-partial correlational analysis on the relationship between
the traits and performance. They found that changes in coefficients after controlling for
social desirable responding were typically only in the range 0 to .04. Since suppressor effects
should be observed if social desirable responding is distortion, both sets of authors
interpreted their results to be consistent with a substantive view of social desirable
responding scores.

However, it should be noted that meta-analytical studies have both strengths and
weaknesses as measures of statistical effects such as suppression. Their strength is their
ability to draw together the effects measured by multiple studies that meet their selection
criteria and so test very large samples. Their weakness is that they are global measures. If
either egoistic or moralistic biases show reliable statistical effects, but only in certain
employment domains, then these more subtle effects could be lost in the meta-analysis
‘averaging’ process.
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Equally, some researchers have discussed how methodological limitations in the social
desirable responding questionnaires used might have impacted on the limited reports of
significant statistical effects. Galic and Jerneic (2013) have suggested that current
questionnaires lack the precision of measurement required to act as an effective suppressor
or moderator variable. Certainly questionnaires such as the MC and BIDR scales typically
show levels of internal consistency that are towards the lower end of acceptable values for
these psychometric scale properties, and if social desirable responding questionnaire scores
reflect a substantial mixture of substance and distortion, then the precision of their
measurement would be impaired. Griffith and Peterson (2008) have argued that participants
may interpret the ‘always’ or ‘never’ statements on social desirability scales in general
terms. So, for example, the item ‘My first impressions of others are always right’ could be
interpreted to mean that their impressions of others are usually correct. Where this happens
high scores on social desirable responding scales would reflect accurate self-descriptions
rather than distortion and so attempts to partial out social desirable responding scores
would remove substance rather than style. Richman, Kiesler, Weisband & Drasgow (1999)
also suggested that the effects of social desirable responding might take on complex nonlinear forms such that ‘reporting too much of any good trait looks like immodesty, and
reporting too much of any bad trait looks like malingering. Hence someone giving a
strategically socially desirable response could actually report less of a good trait than
someone less strategically but fancifully giving an aggrandizing self-description’ (p. 771).

A further line of argument has considered how the use of correlational techniques could
have impacted on the results observed. Some researchers have suggested the failure of
partialling techniques to prove effective in potential suppressor situations may reflect the
rarity of genuine suppressor variables in psychology. Howit and Cramer (2011) note that in
psychology in general few examples of notable suppressor effects have been seen and that
this may be because of the relatively strict conditions required to show them. This is that, in
‘classical suppression’, there is a high correlation between a predictor variable and a
criterion variable, and the third variable (the suppressor), will only suppress if it has a high
correlation with the predictor (or more specifically with its error variance), while not
correlating with the criterion. When this situation occurs, it leaves a substantial part of the
predictor variable’s unique variance to give good prediction of the criterion. But Conger and
Jackson (1972) say this specific situation rarely occurs. In Ones et al and Li and Bagger’s
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meta-analytical studies, attempts were made to regress the big 5 personality traits onto job
performance while controlling for social desirable responding. However, in both studies the
largest correlation between a big five trait and performance was r=.27 and most correlations
were smaller in size.

Paunonen and LeBel (2012) used Monte Carlo simulation methods to model the effects of
social desirable responding on the predictive validity of personality trait scores for
performance. Their analysis suggested that notable suppressor and moderator effects can
only be detected when social desirable responding contamination reaches high levels.
Paunonen and LeBels’ analysis of computer generated samples for three models of social
desirable responding compared to no contamination baselines found that at the level of the
individual the construct validity of a personality test was compromised by social desirable
responding at moderate effect sizes such that it became a mixed measure of the trait and
desirable responding. However the test’s predictive validity, as measured by correlation
coefficients at the group level, was only noticeably affected when social desirable
responding reached large effect sizes. The authors suggested the dissociation between
construct and predictive validity occurred because, although individuals’ personality trait
scores were changed by social desirable responding, their rank position within a group on
the trait was only substantially altered when social desirable responding reached high levels.

Some authors (Konstabel, Aavik, & Allik, 2006, Leite & Cooper, 2010, Watson, Baranowski,
Thopmson, Jago, Baranowski, & Klesges, 2006; and Ziegler & Buehner, 2009) have suggested
that social desirable responding may be able show effects such as suppression or
moderation, but that approaches based on more advanced statistical techniques are needed
to show them. Berry, Page and Sackett (2007) investigated the relationship between the big
5 personality traits and the job performance of 261 mid-level managers at a large American
electrical firm while social desirable responding effects were accounted for using the SDE
and IM scales. Berry et al argued that the meta-analytical analyses carried out by Ones et al
and Li and Bagger were limited in scope because they only examined the semi-partial
correlational effects of social desirable responding on the relationship between the big 5
traits and performance. Such analyses only consider the impact of removing shared variance
between a trait and social desirable responding on the relationship between the trait and
performance. Berry et al conducted moderated regression analyses on their data using
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hierarchical regression analysis (HMR). They argued that such analyses were able to consider
additional ways that social desirable responding could impact on the trait – performance
relationship. For example, semi-partial correlational analysis would not necessarily be
sensitive to interactions between social desirable responding and a trait that was at least
partially caused by shared variance between social desirable responding and performance.
Berry et al tested their critique of the semi-partial correlation approach used by Ones et al
and Li and Bagger by first analysing their data using this approach, and then using HMR to
see if it detected effects the semi-partial approach had not. Berry et al found no significant
suppressor effects using the semi-partial correlation approach for SDE or IM. However, the
HRM regression analyses found two significant effects involving SDE and extraversion (a
suppression effect) and SDE and neuroticism (a moderation effect). The two effects showed
that taking account of SDE improved prediction above that of using the big 5 personality
traits alone.

Like Berry et al, Leite and Cooper (2010) have also discussed the impact of the statistical
tested used. They have argued that advanced statistical techniques such as Factor Mixture
Modelling (FMM) and multidimensional item response modeling (MIRM), which treat social
desirable responding as a latent factor, show greater promise than those based on simple
correlational techniques. Such advanced techniques have the capacity to reduce error in the
measurement of latent constructs by: 1) weighting each scale item for how well it measures
the relevant construct rather than assuming that all items measure the construct equally
well, and 2) by taking account of the interrelationships between focal scale items and social
desirable responding scale items. As a consequence, they measure the effects of social
desirable responding more precisely.

Leite and Cooper tested the utility of the FMM approach for modelling social desirable
responses on a student end of course evaluation questionnaire answered by a sample of 668
health studies students. FMM is an extension of the factor analysis technique that is used to
identify unobserved latent classes (subpopulations) of participants in a data set. The
participants answered a short 10-item attitude scale designed to measure the student’s
attitude towards interprofessional service learning and a short version of the MC scale at the
end of a community based interprofessional educational module. In their analysis Leite and
Cooper first observed that when using traditional correlational techniques the attitude scale
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did not show an overall correlation with the MC scale. However, their subsequent FMM
analysis found that the best fit for their data was a two-class FMM model which separated
the students into those who showed social desirable responding (8%) and those who did not
(92%).

In a similar vein, Watson et al. (2006) tested the ability of IRM and MIRM to reduce social
desirable responding distortion in the measurement of latent constructs. While both IRM
and MIRM are latent trait model approaches for the analysis of psychological questionnaires
and are able to weight scale items for how well they measure the relevant construct, only
MIRM can take account of the interrelationships between focal scale items and social
desirable responding scale items. The authors collected responses from 473 boys aged 10-14
years on multiple measures of health self-efficacy for exercise and healthy eating, health
related behaviours and social desirable responding measured by the lie scale from Reynolds
and Paget’s Revised Children’s Manifest Anxiety Scale (Reynolds & Paget, 1981). Analysis of
the data set showed only weak relationships with the lie scale, so in order to test the IRM
and MIRM approaches, Watson et al selected a subset of their data to simulate a data set
which showed a larger relationship with social desirable responding. Scores on the three
types of variables were estimated using IRM and MIRM and then subjected to partial
correlational analysis to explore whether social desirable responding acted to artificially
boost the size of relationship between self-efficacy and health behavior i.e. that it acted as
an unobserved common response variable that contributed variance to the two self-report
variables. In the MIRM analyses the self-efficacy scales were modelled as made up of two
dimensions, self-efficacy as a first dimension and social desirable responding as a second
dimension. When IRM estimates were applied to the partial analysis, correlation coefficients
were largely unaffected. However, when MIRM estimates were used the correlations
between self-efficacy and health behavior showed a notable reduction in size when the
variance associated with social desirable responding was removed. For example, the
correlation between self-efficacy for eating fruit and vegetables and self-reported fruit and
vegetable intake was reduced from r=.43 to rp=.29. Given the fact that only estimates made
by the MIRM technique showed a social desirable responding effect, it would appear that
the ability to include details of the interrelationships between focal scale items and social
desirable responding scale items in models improves model fit and is important in detecting
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and correcting for social desirable responding effects. This interpretation is backed up by the
fact that FMM also considers these relationships in its analysis.

Taken overall, it seems that despite early failures to find reliable statistical effects such as
suppression with social desirable responding scales, research after the influential metaanalyses by Ones et al and Li and Bagger suggests that the picture may be more optimistic.
The detection of statistical effects appears to be more likely under certain circumstances,
such as when there is a strong relationship between the predictor variable and the criterion,
the amount of social desirable responding is high and advanced statistical techniques are
used. Techniques such as FMM and MIRM show promise, however, they also have
limitations. They require large sample sizes, specialist statistical software and researchers
with training in the techniques to carry them out. As of yet, they have not been widely used,
tested or commented on beyond the authors who have proposed them.

3.5) Attempts to assess the degree to which social desirable responding scales assess
substance and distortion (style)

Connelly and Chang (2015) argue that discussion on the substance – distortion debate has
often been polarized and framed in an all-or-nothing way. For example, findings of
significant correlations between self- and other-ratings on social desirable responding scales
have been interpreted to mean that social desirable responding scales measure only
substance. However, consensus on the debate has now moved towards the view that social
desirable responding scales tap both substance and distortion. Given this, the key question
becomes: how much of the variance in social desirable responding scales reflects substance
and how much reflects distortion? Three studies provide data that is of relevance to this
question (Connelly & Chang, 2015; Lönnqvist et al, 2007; and Pauls & Stemmler, 2003). Two
of these studies tested the BIDR under anonymous, low stakes conditions, while Lönnqvist et
al tested the BIDR under low and high stakes settings. These three studies will now be
described.

Lönnqvist et al (2007) conducted research on Finnish versions of the BIDR SDE and IM scales
to explore the extent to which they were measures of distortion versus substantive
responding. In their research, Lönnqvist et al. distinguished between three types of influence
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on responses: set, style and substantive individual differences, and is the only study
reviewed here that tested set. ‘Set’ was conceptualized as patterns of socially desirable
responding that occurred only in situations that created a high demand to present oneself in
a positive manner. ‘Style’ was conceptualised as patterns of responding that were consistent
across situations but that exaggerated levels of abilities or adherence to moral standards
and so were inauthentic. ‘Substance’ was conceptualised as consistent responses that were
authentic.

Lönnqvist et al collected data from non-student samples (military personnel and the general
public), across three studies which included job applicant settings. In study one, 57 male
Army officer recruits answered the BIDR scales, first when candidates for training as part of
their application, and then 3 years later when they were officers. Study two, replicated study
one a year later using a further sample of 62 male recruits with the addition that participants
also completed measures of the big 5 personality dimensions in the form of a series of
personal adjectives. This time there was a two-year interval between testing and retesting.
In study three, 35 Finish couples selected at random from the Helsinki phone book,
completed the BIDR scales and the NEO-PI-R. For each couple, one person acted as the
participant and answered the scales for themselves, while their spouse answered the scales
in relation to their judgment of the participant. Study one and two focused primarily on set
and style, while study three focused primarily on substantive individual differences. A range
of effects were measured across the three studies that had the potential to suggest whether
a scale was tapping set, style or substance. In study one and two evidence suggesting a
measure was sensitive to set included changes in mean BIDR scale scores and changes in
sizes of correlations with desirable aspects of the big 5 measures from the job applicant
situation, where there would be high pressure to give desirable answers, to the employee
situations, where there would be less pressure. Evidence suggesting a measure was
assessing style included consistency of BIDR scale mean scores across applicant and
incumbent situations, and consistency of BIDR correlations with socially desirable poles of
relevant big 5 measures. Also, participant rank order stability of BIDR scores across the two
situations was taken as evidence for style and / or substantive individual differences. In
study three correlations between participant and spouse responses on the BIDR and NEO-PIR scales were taken as evidence for substantive individual differences. This was based on the
assumption that spouse ratings were accurate measures. Across the three studies, the
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relative impact of set, style and substance on SDE and IM scores was judged by comparing
the sizes of effects and their patterns across conditions.

Lönnqvist et al.’s results were complex, but in essence suggested that that neither BIDR
scales were pure measures, rather they were influenced by multiple sources of variance. The
SDE and IM scale mean scores and correlations with the big 5 measures were affected by
changes in situational demands, but these effects were larger and more consistent for the
IM scale. The SDE scale showed generally larger and more consistent correlations with
relevant desirable aspects of the big 5 measures than IM. Both BIDR scales showed
considerable participant rank order stability of scores across the testing situations (rs of .68
and .68 for IM, and .44 and .71 for SDE). In comparison, smaller correlations were seen
between participant and spouse ratings on both scales (rs of .35 for IM and .33 for SDE) and
between self SDE scores and spouse ratings of neuroticism (r=-.24) and self SDE scores and
spouse ratings of extraversion (r=.33). No correlations were seen between participant IM
scores and spouse ratings of relevant big 5 traits.

Lönnqvist et al. concluded that both BIDR scales measured set, style and substance but to
differing amounts. IM was ‘largely’ influenced by set, ‘somewhat’ by style and ‘minimally’ by
substance. SDE was ‘mostly’ influenced by substance, ‘notably’ by style and ‘somewhat’ by
set. Lönnqvist et al. suggested IM style took the form of a stable pattern of responding that
was only partially corroborated by spouse IM ratings, and largely independent of the big 5
measures of personality as judged by the lack of correlation with spouse big 5 ratings.
Individuals believed that they adhere to moral standards to higher level than others and
consistently strive to present this impression but, in reality it was only partially true. SDE
style responding was argued to take the form of a consistent personal striving across
situations to be a ‘superhero’ that was projected to others but that again was only partially
true. SDE substance took the form of higher SDE scores tapping into higher levels of
extraversion and lower levels of neuroticism that were actually reflecting the participant’s
real personality.

Pauls and Stemmler (2003) also used self- and other-ratings to explore whether the SDE and
IM BIDR scales measure substance or distortion, but unlike Lönnqvist et al they focused on
the differences between self- and other-ratings rather than their similarities. They also
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concluded that IM and SDE were influenced by multiple sources of variance. Their results
suggested that when tested under the ‘normal’ anonymous low demand conditions used in
their study, that SDE and IM scores measure both substance and response style. The starting
point for their research was to argue that researchers have tended to focus on the
similarities between self and other measures while overlooking differences between them,
and they noted a trend in past studies for a person’s scores on measures of social desirable
responding to correlate more highly with self-ratings of personality than other-ratings. Pauls
and Stemmler tested these ideas empirically in a sample of 67 German psychology students.
They collected self- and other-reports (a near friend and at least one acquaintance) on
measures of the big 5 personality traits, and egoistic and moralistic biases using shortened
German versions of the SDE and IM BIDR scales (the SDE scale had 8 items while the IM had
9 items). Pauls and Stemmler conducted new analyses not conducted by past studies.
Specifically they calculated separate self-rating inflation scores for the big five traits in their
data by regressing self-ratings on to other-ratings for each of the big 5 traits, and saving the
residuals as their indices. These residual scores captured the difference in ratings between
self and others, and were then correlated with each BIDR scale. Their analysis showed that
both SDE and IM were correlated in meaningful patterns with relevant inflation indexes. SDE
correlated with bias indexes for neuroticism (r=-.32), extraversion (r=.23) and openness
(r=.23), while IM correlated with bias indexes for agreeableness (r=.38) and
conscientiousness (r=.25). Further, a principle components analysis of the bias scores from
the big 5 traits produced two factors which corresponded to the egoistic bias and the
moralistic bias. In light of their results, Pauls and Stemmler suggested that even under the
anonymous conditions they used that distortions in self-reports exist, and that SDE and IM
scales assess both substantive personality traits and distortion. The BIDR scale - inflation
index correlations reported above fall in the range r=.23 to .32 for SDE and r=.25 to .38 for
IM. If Pauls and Stemmler had reported their self-other BIDR correlations it would have been
possible to directly compare the sizes of the BIDR scale - inflation index correlations with
them to give an indication of whether either substance or style had a larger impact on BIDR
scale scores. Another study conducted with German students, de Vries, Zettler and Hilbig
(2014), observed a self-other agreement of r=.34 on the original 20 item BIDR SDE scale and
a self-other agreement of r=.45 for the original IM scale, though the scales were double the
length of those used by Pauls and Stemmler. Also, in Pauls and Stemmler’s study the
relevant correlations seen between the big 5 trait self- and other-ratings were on average
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.24 larger than the corresponding BIDR - inflation index correlations described previously.
Taken together, these patterns of correlations suggest that substance appears to be
predominant in both SDE and IM scales.

Connelly and Chang (2015) conducted a meta-analytic multi-trait multimethod (MTMM)
study to compile a large data set from eight studies to explore the relative balance between
substance and response style in the SDE and IM BIDR social desirable responding scales. In
partial alignment with the previous two studies the authors measured substance as the
correspondence between self- and other-ratings of the big 5 personality traits. However, the
authors measured style in a unique way. They conceptualized stylistic distortion as the
common method variance observed across self-reports on the big 5 personality traits.
Common method variance is the ‘systematic error variance shared among variables
measured with, and introduced as a function of, the same method and/or source’ and can
stem from various causes (Richardson, Simmering, & Sturman, 2009, p. 763). They argued
that when CFA is used to separate common method variance from substantive big 5 trait
variance, the method factor that emerges reflects participants’ general tendency to rate
themselves positively regardless of the trait being measured. Thus, it appears reasonable to
view common method variance as an effective operationalization of social desirable
responding. Also, as with Pauls and Stemmlers’ use of big 5 trait self-rating inflation indexes,
using an independent criterion of style allowed them to assess the extent to which it shared
variance with responses on the BIDR SDE and IM scales.

Connelly and Chang’s study used five types of data: 1) self-ratings of the big 5 personality
traits; 2) other-ratings of the big 5 personality traits; 3) measures of performance (job and
academic); 4) BIDR social desirable responding scales (SDE and IM); and 5) common method
variance of the self-report big 5 personality traits as a measure of response style. Connelly
and Chang drew together estimates of the size of correlations between their five constructs
from several previous meta-analytical studies. The authors then applied SEM latent variable
modelling to meta-analytical inter-correlational matrices. The common method variance was
modelled as a single factor within each rater that spanned across all of the big 5 traits. In
each analysis it was first tested as a whole and then, based on previous studies analysis of
big 5 trait scores e.g. Digman (1997), then when split into sub-divisions of egoistic bias
(common method variance of extraversion and openness) and moralistic bias (common
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method variance of agreeableness, conscientiousness and neuroticism). The SEM explored
two issues of relevance: 1) the relative balance between substance and style in BIDR scale
responses under anonymous low demand conditions. This was tested by regressing each of
the five big 5 personality trait factors estimated from the common variance of self- and
other-ratings, and the common method variance factor, onto the criterion variables of the
BIDR scales; 2) the extent to which the BIDR SDE and IM scales mirror the impact of common
method variance on the predictive validity of self-report big 5 personality traits. This was
assessed using a mediation analysis. First a regression model was tested whereby the
common method variance factor predicted the BIDR scales, which in turn predicted
performance. This model acted as a baseline. Next, a second model was tested which added
a direct path from the common method variance to performance. If the second model did
not substantially outperform the first in its ability to predict, this would suggest that the
BIDR scales capture much of the effects of common method variance i.e. style.

The analysis of the study’s data produced the following findings: 1) overall, the BIDR scales
were observed to tap ‘considerable’ substantive trait variance (shared variance of self- and
other-rated big 5 scores) and ‘some’ stylistic distortion (common method variance) i.e. more
substance than style. In terms of substance, SDE correlated with neuroticism and
conscientiousness, while IM correlated with agreeableness and conscientiousness; 2) the
second analysis tested the extent to which the BIDR scales captured the suppressive effect of
the common method variance on performance. The mediation analysis showed that both
SDE and IM scales captured a substantial proportion of the common method variance effect
(57% and 59%). Overall the second model, which included a direct path from the common
method variance to performance, did not substantially outperform the mediation model in
its ability to predict performance. In conclusion, Connelly and Chang stated that their
analyses provided mixed support for the BIDR SDE and IM scales as their scores appear to
reflect a combination of substance and style.

Taken together the three studies reviewed here, despite using different samples and
methodologies, show a large degree of consistency in their results. All show that even under
anonymous, low stakes response conditions, the SDE and IM scales tap into response style
i.e. a consistent personal tendency to distort responses in a positive direction. The strength
of the style effect lies towards the lower end of the medium effect size range. However, the
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studies suggest that under these conditions, the BIDR scales are influenced to an even
greater extent by substance. Results relating to the exact nature that ‘substance’ takes
varied across the studies, though both Lönnqvist et al and Connelly and Chang found SDE to
relate to other-rated neuroticism levels. The substantive effect strength lies towards the
upper end of the medium effect size range. However, the estimates of substance effect size
derived from these studies probably reflect an upper bound estimate given that factors such
as the influence of friendship biases on others-ratings might act to inflate estimates of
substance. Further, when situational factors increase the pressure to respond desirably, the
proportion of variance in social desirable responding scales loading on distortion (style and
set combined) is likely to be higher than in low demand situations.

3.6) Social desirable responding as a three-way interaction

Leite and Cooper (2010) have argued that past studies (e.g. Holtgraves, 2004; Lönnqvist et
al., 2007; and Richman, Kiesler, Weisband & Drasgow 1999) suggest that whether or not a
participant’s response to a focal scale item is affected by social desirable responding
depends on a three-way interaction between the characteristics of: 1) the items making up
the focal scale; 2) the respondent i.e. individual differences in levels of response style; and 3)
the situation that the testing takes place in. Details of these three elements are show in
Table 8.

Table 8.
Description of the three elements in Leite and Coopers’ (2010) conception of social desirable
responding as a three-way interaction

Element

Details

Focal scale

Desirability of scale items, for example, items measuring
intelligence are likely to carry the highest level of desirability
Individual differences in levels of egoistic and moralistic
biases

Respondent
characteristics
Situation characteristics

Situational factors such as: the importance of the situation
e.g. job applicant versus incumbent; anonymous versus
identifiable responses; individual versus group testing; ability
to back-track on responses if a computerized questionnaire
administration is used
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For example, Richman et al (1999) conducted a meta-analysis of social desirable responding
effects in non-cognitive questionnaires such as personality, attitude, and social desirable
responding scales, administered by computer, paper and interviews in 61 studies. Past
research had found conflicting results with some researchers finding less social desirable
responding with computer administration, others finding more, and others no difference.
Richman assessed the impact of social desirable responding on the questionnaires in several
ways including testing whether mean responses on social desirable responding
questionnaires showed relationships with the nature of their administration, and more
indirect ways such as testing whether mean responses on other questionnaires increased in
hypothesized social desirable meaningful directions in specific conditions. Based on the
results of a series of hierarchical regression analyses, Richman concluded that computer
administration did have effects on levels of social desirable responding. However, these
effects depended on focal scale characteristics, specifically whether the scale contained
sensitive items asking about personal weaknesses such as feeling lonely or ever wanting to
kill a person or not. Also situational characteristics such as whether participants were tested
on their own or in groups, whether participants were anonymous or identifiable and
whether they could back track on their answers or not. Further, there was an interaction
between the focal scale characteristics and the situation characteristics such that
participants were less likely to admit personal weaknesses if they were in groups,
identifiable and denied the ability to back track.

It is possible to apply Leite and Cooper’s proposal that social desirable responding depends
on a three-way interaction to the ideas behind Paulhus’s (2002) two-tier model and the
properties of the four BIDR scales. When situational pressures to respond in a desirable
manner are low, the occurrence of social desirable responding would reflect a two-way
interaction between the desirability of the focal scale items and the level of egoism or
moralism possessed by an individual. However, when situational pressures are high, the
occurrence of social desirable responding would reflect a three-way interaction between the
desirability of the focal scale items, the level of egoism or moralism possessed by an
individual and the demands of the situation. According to Paulhus (2002), the SDE and SDD
scales are best suited to detecting social desirable responding effects in low demand
situations, while the AM and IM scales are best suited to detecting social desirable
responding effects in high demand situations.
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3.7) Recent research (2009-2015) testing Croatian versions of the full BIDR scales

Four recent papers from a research group in Croatia have tested the two dimensions of
Paulhus’s (2002) two-tier model, the egoistic – moralistic and unconscious – conscious
dimensions, and the performance of a Croatian version of Paulhus’s four BIDR scales. The
papers all used designs incorporating fake-good instructions in simulated job or student
application situations designed to illicit either egoistic or moralistic biases. For example,
instructing participants to make their responses on BIDR scales and / or big 5 trait
questionnaires as if they were applying to be a manager of a business (egoistic) or to be a
teacher in a school (moralistic). Responses made in these experimental conditions were
compared to responses made in an honest responding baseline condition. The earlier
Croatian papers used the fake-good paradigm to test the model with all four of Paulhus’s
BIDR scales, while the later papers used more sophisticated designs to test additional
aspects of the AM and IM scales and to develop two new scales.

Galic, Jerneic and Belavic (2009, cited in Dodaj, 2012, and Kovacic, Galic & Jermeic, 2014)
and Dodaj (2012) used the basic fake-good paradigm to test Paulhus’s (2002) two-tier model
using all four BIDR scales. Their results produced support for the egoistic – moralistic
distinction. For example, Dodaj (2012) found in their honest response condition that the
BIDR egoistic scales clustered together (r=.53) as did the moralistic scales (r=.63). Also the
manager applicant condition (egoistic) produced the highest mean scores on the SDE and
AM scales, while a teacher applicant condition (moralistic) produced the highest mean
scores on the SDD and IM scales. However, in contrast, the studies showed less clear-cut
support for the unconscious – conscious distinction. The authors used two criteria to test
this dimension. They suggested that if the dimension was valid the BIDR scales should show
the following: 1) in terms of how mean BIDR scale values are affected by a switch from low
to relevant high demand instructions, it was predicted that the AM and IM scales should be
sensitive and show a large increase, while the SDE and SDD scales should be insensitive and
not change; and 2) in terms of how BIDR correlations with desirable aspects of the big 5
traits are affected by a switch from low to relevant high demand instructions, it was
predicted that AM and IM should only show relationships with personality variables under
conditions of high demand that require positive self-presentation, while the SDE and SDD
scales should be insensitive and not change. The exact rationale behind the second
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assumption was not made explicit in their work, but it would appear to reflect the idea that
the impression management scales should tap exclusively into the set form of social
desirable responding and so should only correlate with desirable aspects of the big 5 when a
relevant situational incentive to respond in a desirable manner is present. However, in their
analyses Galic et al and Dodaj both observed all four BIDR scales to be sensitive to situational
pressures, all four scales’ mean scores were higher in the relevant applicant conditions and
correlations between the BIDR scales and the big 5 traits were larger when required to fakegood. Further, Dodaj found in the honest response condition that the AM and IM scales
correlated with some of the big 5 personality traits which she interpreted to indicate
substantive relationships. Finally, although not commented on by Dodaj, it is worthy of note
that in her study the impression management scales (AM and IM) showed the largest
increases in mean values between the honest and applicant response conditions, and a
trend for correlations with desirable traits to increase more in size compared to the selfdeceptive scales, although only by a small amount.

A third Croatian paper, Galic and Jerneic (2013), used the same general fake-good
experimental paradigm as the two previous Croatian studies to test the ability of the two
BIDR impression management scales (AM and IM), answered under applicant instructions
requiring positive self-presentation, to offer effective faking interventions. First by
attempting to correct big 5 personality scores for distortion, and second by the less
ambitious strategy of identifying participants who have faked big 5 personality scores. Semipartial correlation suppression analyses were used to test the effectiveness of the former,
while moderation regression analyses were used to test the latter. Galic and Jerneic found
that while neither AM nor IM scales were able to effectively correct faked big 5 trait
questionnaire scores in their semi-partial correlation analyses, the two scales did show the
ability to act as moderators of the relationship between the honest and applicant personality
trait scores in some of their big 5 trait analyses.

A fourth Croatian paper, Kovacic, Galic and Jermeic (2014), attempted to overcome the
problems seen with the full four BIDR scales performance in relation to the unconscious –
conscious distinction by developing two new scales which would be primarily sensitive to
unconscious self-deceptive processes in honest response conditions and primarily sensitive
to conscious impression management processes in applicant situations which created
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demands for positive self-presentation. One of the new scales would be egoistic while the
other would be moralistic. Kovacic et al conducted two studies. In study 1 two new scales
were developed, the egoistic and moralistic social desirable responding scales (E-SDR and MSDR). Samples of participants answered the four BIDR scales and a measure of the big 5
personality traits under the same three response conditions as past Croatian studies: honest
responding, and simulated applicant conditions designed to induce the egoistic bias and the
moralistic bias. Items were selected for the new Croatian scale based on two criteria: 1)
loadings of .3 or greater on egoistic and moralistic factors produced from a series of factor
analyses of the BIDR scales under the different response conditions, 2) items which showed
the largest difference in scores between honest and either egoistic or moralistic applicant
conditions. These procedures resulted in the creation of two new ten item scales. The E-SDR
was made up of six items from the AM scale and four items from the SDE scale, while the MSDR was made up of six items from the IM scale and four items from the SDD scale. The
reliabilities of the two scales were modest but argued to be acceptable given their length (ESDR α=.70 in the honest condition, M-SDR α=.66 in the honest condition) and they showed
only a low inter-correlation in the honest condition (r=.18).

In study 2 the two new scales were tested to see if they were primarily sensitive to
unconscious self-deceptive processes in honest response conditions and conscious
impression management processes in applicant situations which created demands for
positive self-presentation. Kovacic et al tested this using other-ratings on big 5 personality
traits sampled from four peers and by manipulating the situational demands to self-present
as they had done in study 1. Differences in self-reports of personality traits in the honest
condition from the other-reports was taken as evidence of unconscious self-deceptive
processes, while differences in self-reports of personality traits between honest and relevant
applicant conditions were taken as evidence of conscious impression management
processes. The results of study 2 supported the two new scales. Across all conditions the ESDR was most sensitive to egoistic relevant measures and the M-SDR to moralistic relevant
measures. In honest conditions the SDR scales most strongly correlated with self-peer
personality trait discrepancy scores (medium effect sizes) and less so with relevant otherratings of personality (small effect sizes). In applicant conditions the SDR scales most
strongly correlated with self honest – applicant personality trait discrepancy scores (up to
large effect sizes) and less so with self-peer personality trait discrepancy scores (small effect
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sizes) and relevant other-ratings of personality (small effect sizes). Based on these findings,
Kovacic et al concluded that the new E-SDR and M-SDR scales were reliable and valid
indicators of social desirable responding. They also argued that their findings provided
support for both dimensions of Paulhus’s (2002) two-tier model. Thus Kovacic et al argued
that the previous studies using the Croatian version of the BIDR appear to have failed to find
support for the unconscious-conscious dimension because of limitations of the BIDR scales
rather than of the two-tier model.

It is pertinent to note that while Paulhus (1994, 1998) has reported correlations between the
SDE, IM scales and the big 5 personality traits, corresponding correlations have not yet been
reported for the AM and SDD scales. In the Croatian BIDR studies reported above in honest
responding conditions, the AM scale had less of an association with neuroticism than the
SDE scale, and SDD showed associations with all of the big 5 traits.

Taken together, the recent Croatian studies provide support for Paulhus’s (2002) distinction
between egoistic and moralistic biases. Less support was found for the distinction between
unconscious and conscious biases, however, this may have been due to limits in Paulhus’s
questionnaires rather than the two-tier model itself. Evidence was found that the BIDR selfdeceptive scales (SDE and SDD) are affected by situational factors, but to a lesser extent than
the BIDR impression scales (AM and IM). Neither AM nor IM appear able to effectively
correct faked big 5 trait questionnaire scores using semi-partial correlations, however, the
scales show a degree of ability to act as moderators. Finally, the new E-SDR and M-SDR
scales showed good performance in the one study that has tested them.

3.8) Indices of departure from reality

Researchers have also attempted to develop objective indexes of departure from reality.
Two such types of indices are Paulhus, Harms, Bruce and Lysy’s (2003) over-claiming
measure of cultural knowledge, and Kwan et al (Kwan, John, Kenny, Bond & Robins, 2004;
and Kwan, John, Robins & Kuang, 2008) and Leising, Locke, Kurzius and Zimmermann’s
(2016) indices of the general tendency to rate oneself more favourably than one is rated by
others, and more positively than one rates others.
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3.8.1) Paulhus et al’s (2003) over-claiming measure of general cultural knowledge

Paulhus et al (2003) have developed an objective measure of academic / artistic general
cultural knowledge and knowledge over-claiming called the over-claiming questionnaire
(OCQ). On the OCQ, when all 150 items are administered, respondents rate their familiarity
with items from 10 academically oriented general knowledge domains e.g. historical names
and events, and social science and law. Ratings are usually made on a five-point response
scale: ‘never heard of it’ to ‘very familiar’. Of the items, 80% relate to factual entities while
20% are non-existent ‘foils’. Examples of factual items from the historical OCQ category are
Napoleon and Robespierre, and examples of foils are Prince Lorenzo and Queen Shattuck.
OCQ responses can be analysed with signal detection formulas to generate indices of
knowledge accuracy (extent of general knowledge) and knowledge over-claiming. To
calculate indices, participants’ responses are typically reduced to dichotomous scores:
responses of 1-4 score 1 point i.e. the respondent expresses familiarity with an item
regardless of level, while a response of 0 scores 0 points. A number of accuracy and overclaiming indices exist. Accuracy indices are based on participants’ ability to distinguish real
items from fictitious items, while knowledge over-claiming indices are based on the
tendency to claim familiarity with either just foils (number of false alarms) or all items (‘bias
score’, calculated by adding the number of hits and the number of false alarms together).
The bias score index is based on the idea that participants will over-claim on all items, not
just foils i.e. responses to factual entities will capture overclaiming when participants claim
knowledge of entities that they are not actually familiar with. Paulhus et al. (2003) argue
that the over-claiming bias score has the advantage that it is based on all 150 items. In
contrast false alarms are based on only 20% of the items and so may have constrained
power, particularly as some participants claim no familiarity with the foils. In contrast,
Ludeke and Makransky (2016) argue that the false alarm measure has the advantage of
being an unambiguous indicator of overclaiming.

The OCQ accuracy index has received support as a measure of general knowledge and has
been found to correlate with IQ. Paulhus et al. (2003) has presented the OCQ over-claiming
indices as measures of the unconscious egoistic bias and this claim has received some
support. For example, Paulhus et al. (2003) found the OCQ to correlate significantly with
SDE, r=.30, but not with IM or SDD. Amati, Oh, Kwan, Jordan, and Keenan (2010) have
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investigated the neuronal basis of over-claiming responses using Transcranial Magnetic
Stimulation (TMS) and a virtual lesion design. Participants were presented with 50 items
taken from Paulhus’s OCQ, one at a time, that they were told formed a ‘popular cultural
literacy’ IQ test. Amati et al found that only TMS applied to the medial prefrontal cortex
reduced overclaiming and reduced response times.

However, Dunlop et al (2017) tested the relationship between OCQ knowledge over-claiming
and the big 5 personality traits, plus honesty-humility, using both self- and other-ratings on
the HEXACO Personality Inventory – Revised (HEXACO-PI-R; Lee & Ashton, 2004) and found
evidence that OCQ overclaiming scores are also influenced by other psychological
mechanisms aswell. First, an indirect effect of openness whereby it acts as a correlate of
accumulated cultural knowledge. It appeared that possessing a large amount of cultural
knowledge leads to a memory bias whereby plausible cultural knowledge foils are more
likely to be perceived as familiar. Second, a direct effect of openness independent of
knowledge whose exact underlying mechanism was less clear. The authors speculated that
this effect may stem from openness related individual differences in apophenia, the general
tendency to see connections and patterns where none actually exists which might generalise
to novel academic and artistic stimuli. Dunlop et al’s data suggests that the strength of the
openness effects were noticeably lower with the false alarm scores than the over-claiming
bias index.

3.8.2) Kwan et al (2004, 2008) and Leising et al’s (2016) indices

Kwan et al (2004, 2008) and Leising et al (2016) have adopted an interpersonal,
componential approach to develop indices of general self-deceptive enhancement. The first
version of the index was developed and tested by Kwan et al (2004 & 2008) in America. They
used a sophisticated componential technique to isolate the general tendency to rate oneself
more favourably than one is rated by others, and more positively than one rates others. The
measure of self-deceptive enhancement was derived from a series of long-term small
student study group interactions. For example, in Kwan et al (2004) the study groups were
made up of 4-5 students who met each week for three months and worked on group
assignments. At the end of the last group meeting, participants rated themselves, their peers
and were also rated by all of their peers in terms of positivity of perceived traits in a ‘round-
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robin’ format. These ratings were used to decompose self-perception into: 1) ‘perceiver
effects’, how participants saw themselves and others, and 2) ‘target effects’, how
participants saw themselves and were seen by others. Then, the two components were used
to mathematically isolate the unique self-deceptive component. Self and other perceptions
of overall performance on the task were also measured at the end of the interactions on a
scale ranging from zero to 100, with higher scores indicating better task performance. Kwan
et al (2004) found that the self-deception index correlated negatively with overall ratings of
task performance in the group made by other members in the group’s last meeting (r=-.42).

Leising, Locke, Kurzius and Zimmermann (2016) designed a simplified, less time consuming
method to estimate the self-deceptive index, and developed aspects of the index’s
calculation to produce a more refined measure. They also correlated their self-deceptive
index with a German translation of the BIDR SDE and IM scales along with a number of other
self-report questionnaires and three intelligence tests. In Leising et al’s approach each
participant’s behavior was video recorded and rated by four trained judges across a range of
tasks, such as describing a recent successful experience. The participant also watched their
own video and rated their behaviour as well as recordings of four other people performing
the same tasks. To calculate their index Leising et al weighted the trait judgements by ratings
of the trait’s estimated desirability value rather than assuming all traits carried equal weight
as Kwan had done. Then the participant’s self-judgements were regressed onto both
standard perceiver and standard target judgements to produce residual scores which were
independent of them both. The resulting residuals served as their index.

When tested against the main two BIDR scales, Leising et al’s self-deceptive index correlated
(r=.34) with SDE and (r=.24) with IM. This result suggests that although it was ‘general’ in
nature, it was more closely aligned with the egoistic bias than the moralistic bias. Leising et
al also tested whether item desirability moderated the relationship between the index and
self-ratings across a range of 157 self-report questionnaire items taken from seven selfreport questionnaires. Correlation coefficients of the relationship between the index and
participants self-ratings on the questionnaire items themselves correlated with the
desirability of the items. The 157 correlations ranged from (r=.31) for desirable items to (r=.32) for undesirable items, with evaluatively neutral items showing zero correlation.
Participants scoring high on the index (self-enhancers) tended to rate themselves highly on
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desirable items and lowly on undesirable items. So item desirability did moderate the
influence of the index on self-ratings of personality, with the upper limit of correlations for
highly desirable traits being around r=.30. A further analysis focused on intelligence because
it is a highly desirable trait. The self-deception index score and intelligence test scores
derived from three short IQ tests were regressed on to self-ratings of intelligence. This
analysis indicated that the index predicted self-ratings of this desirable trait independently
(β=.27) of actual IQ values (β=.27). The results suggest that participants’ self-ratings of
intelligence were determined by a realistic assessment of IQ with a self-deceptive
enhancement component layering on top.

Leising et al’s work did not involve mental imagery. However their findings, particularly
those involving self-reported intelligence have parallels to the research undertaken into selfreported mental imagery described later in the thesis. Mental imagery would also appear
likely to be an ability valued by individuals, and as such may be open to similar self-deceptive
biases. Leising et al’s analyses suggest that in low stakes testing situations: 1) self-reported
mental imagery ratings may be influenced by both realistic self-assessments and selfdeceptive enhancement; 2) correlations between mental imagery measures and of social
desirable responding are likely to be around r=.30 in size.
3.9) Summary of key points
•

Peoples’ self-reports of their experiences are often considered to be valuable sources of
information about their psychological functioning. However, while self-reports as a
methodology have several positive features, they are open to a number of potential
biases. Paulhus (1991, p17) defines a response bias as ‘a systematic tendency to
respond to a range of questionnaire items on some basis other than the specific item
content’ i.e. what the items were designed to measure. Response biases are
traditionally classed as either ‘sets’ or ‘styles’. Response sets are short-term biases
affecting a person’s responses on a questionnaire, caused by some temporary
motivation or pressure in a situation. Response styles are long-term biases that
consistently affect a person’s responses across time and different questionnaires.

•

Paulhus (2002, p.50) defines social desirable responding as “…the tendency to give
overly positive self-descriptions”. Paulhus (2002) conceptualizes social desirable
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responding as a multifaceted construct and has proposed a two-tier model of social
desirable responding. The model has a primary distinction in terms of ‘personality
content’ between egoistic and moralistic biases. The egoistic bias refers to the tendency
to claim positive social and intellectual qualities, while the moralistic bias refers to the
claiming of positive moral qualities and the refutation of negative socially-deviant
qualities. This distinction can be summarized as the difference between claiming to be a
‘superhero’ or a ‘saint’. In the second tier, both the egoistic and moralistic biases are
split into conscious and unconscious forms. This yields four kinds of social desirable
responding: SDE, AM, SDD and IM.
• The logic behind tests of social desirable responding is that they contain items that
make claims which for most people would be unlikely to be true. So when people
endorse many of them, it would seem likely that their answers are not correct, and that
they are exhibiting socially desirable responding. Paulhus has developed a questionnaire
to assess the four different forms of social desirable responding proposed by his model
called the BIDR. Paulhus (1994, 1998, 2002) provides a range of sources of support for
the validity of the two most well established scales, SDE and IM. However, there is
debate over aspects of the scales such as their scoring method.
•

Traditionally social desirable responding has been viewed as distortion or error that
should be eliminated or minimized (Domino & Domino, 2006). In terms of response
style, individuals scoring high on social desirable questionnaires are argued to show a
consistent tendency to overestimate their standing on desirable qualities. When applied
to self-report questionnaires measuring a desirable characteristic, this tendency results
in a consistent pattern of score distortion. As a consequence, self-report questionnaires
that correlate highly with measures of social desirable responding are considered
invalid, or at very least, suspect.

•

However, the view of social desirable responding as simply reflecting distortion has
been questioned. Increasing numbers of psychologists have argued that social desirable
responding in some sense reflects substantive or valid responding. Several different
substantive views of social desirable responding have been proposed. One substantive
view of social desirable responding is that it is better viewed as a meaningful personality
trait in its own right, or set of traits such as egoism and moralism, that correlates with a
variety of psychological constructs and behaviours. A second way substantive
responding has been viewed is to argue that, although high scores on social desirable
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responding questionnaires represent a departure from reality, on a conceptual level
they form an integral and inseparable part of many different constructs of personality. A
third way substantive responding has been viewed is to argue that, despite their
excessive nature, high scores on social desirable responding questionnaires actually
reflect genuinely accurate responses and real virtues, at least when made under low
demand circumstances. In relation to imagery self-report questionnaires, the second
and third perspectives on social desirable responding as substance are most relevant.
•

Support for the substantive position comes from two main sources: 1) findings that selfratings made on social desirable responding questionnaires correlate with other-ratings
made on the same questionnaires and also with other-ratings made on measures of the
big 5 personality traits; and 2) findings that despite considerable research into social
desirable responding across a wide range of contexts, few notable occurrences of
statistical effects such as suppression or moderation have been found. Equally,
limitations in these data sets and counter arguments have also been made. For
example, the failure to observe reliable partialling effects may be due to a range of
factors including the lack of precision of measurement of social desirable responding
questionnaires or the lack of sophistication of the statistical techniques used. Recently,
some statistical effects have been seen with SDE when using advanced statistical
techniques.
• Connelly and Chang (2015) argue that discussion on the substance – distortion debate
has often been polarized and framed in an all-or-nothing way, when it is likely that BIDR
scores are influenced by both factors. The handful of studies that have attempted to
determine the degree of influence of substance and style on the SDE and IM BIDR scale
scores have supported this view. They have shown that even under anonymous, low
stakes response conditions, the SDE and IM scales tap into response style i.e. a
consistent personal tendency to distort responses in a positive direction. The strength
of the style effect lies towards the lower end of the medium effect size range. However,
the studies suggest that under these conditions, the BIDR scales are influenced to an
even greater extent by substance. Results relating to the exact nature that ‘substance’
takes varied across the studies, though both Lönnqvist et al (2007) and Connelly and
Chang found SDE to relate to other-rated neuroticism levels. The substantive effect
strength lies towards the upper end of the medium effect size range. However, the
estimates of substance effect size derived from these studies probably reflect an upper
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bound estimate given that factors such as the influence of friendship biases on othersratings might act to inflate estimates of substance. Further, when situational factors
increase the pressure to respond desirably, the proportion of variance in social
desirable responding scales loading on distortion (style and set combined) is likely to be
higher than in low demand situations.
•

Leite and Cooper (2010) have argued that whether or not a participant’s response to a
focal scale item is affected by social desirable responding depends on a three-way
interaction between the characteristics of: 1) the items making up the focal scale; 2) the
respondent i.e. individual differences in levels of response style; and 3) the situation
that the testing takes place in. Leite and Coopers’ conception of social desirable
responding is supported by the available evidence and provides a useful framework for
organising the different types of factors that affect whether social desirable responding
will occur.

•

Four recent papers (Dodaj, 2012; Galic & Jerneic, 2013; Galic et al, 2009; and Kovacic et
al, 2014) have tested all four BIDR scales using a Croatian version of the BIDR using a
fake-good instruction paradigm. Their results produced support for the egoistic–
moralistic distinction. However, less clear-cut support was found for the unconscious–
conscious distinction, although this may have been due to limits in the BIDR scales
rather than the model itself. The studies found that the BIDR self-deceptive scales (SDE
and SDD) were affected by situational factors, but to a lesser extent than the BIDR
impression scales (AM and IM). Also, that neither AM nor IM scales appear able to
effectively correct faked big 5 trait questionnaire scores using semi-partial correlations,
however, they do show a degree of ability to act as moderators. Kovacic et al developed
two new social desirable responding scales (the E-SDR and M-SDR) from the BIDR items
which showed good performance in the one study that has tested them.

•

Researchers have also attempted to develop objective indexes of departure from
reality. Paulhus et al (2003) developed a measure of academic general knowledge and
knowledge over-claiming called the over-claiming questionnaire (OCQ). Paulhus views
the OCQ as a measure of the egoistic bias, however, responses on the questionnaire
appear to be influenced by other factors such as possessing a large amount of cultural
knowledge. Also Kwan et al (2004, 2008) and Leising et al (2016) have developed an
index to measure the general tendency to rate oneself more favourably than one is
rated by others, and more positively than one rates others. Leising at al found self-
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report questionnaire item desirability moderated the influence of the index on selfratings of personality, with the upper limit of correlations for highly desirable traits,
such as intelligence, appearing to be around r=.30. Furthermore, their data suggested
that participants’ self-ratings of intelligence were determined by a realistic assessment
of IQ with an equally influential self-deceptive enhancement component layering on
top.

4) Self-report imagery questionnaires and social desirable responding

This section brings together the two previously discussed areas of self-report imagery
questionnaires and social desirable responding. Factors which have the potential to make
self-report imagery questionnaires open to the influence of social desirable responding are
presented using Leite and Cooper’s (2010) ‘three-way interaction’ framework. This is
followed by description of the small amount of experimental and correlational research that
has been conducted into the relationship between imagery questionnaire scores and social
desirable responding.

Within the mental imagery literature social desirable responding has been conceptualised as
distortion / error. From this perspective scores on self-report imagery questionnaires may be
influenced by social desirable responding because they involve rating experiences that are
subjective in nature and we may value. Self-report imagery questionnaires offer the
possibility of a simple, easy and flexile way to measure differences in imagery ability. People
can fill them in anywhere there is quiet and no timing is necessary. However, from the
distortion perspective, they are only useful measures of imagery ability if they are not
excessively confounded by social desirable responding.

Several authors have discussed the possibility that responses on theVVIQ-1 might be
influenced by social desirable responding. For example, Killstrom et al (1991) collected
responses from 730 American psychology students which produced a mean score of 2.08
with a standard deviation of 0.74. The distribution had a positive skew with most
participants reporting that their images had been at least ‘moderately clear and vivid’ (a
mean rating of 3). Less than 3% of their sample reported that their images were ‘vague and
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dim’ (a mean rating of 4) or could form no images (a mean rating of 5). Killstrom et al noted
that the positive skew in the VVIQ distribution can be interpreted in several ways. The most
optimistic interpretation is that the skew reflects the fact that most people actually have
relatively vivid visual imagery. However, the phenomena is also consistent with the
possibility that participants’ responses are inflated by social desirable responding. Such
possibilities are lent credence by the fact that imagery experiences are typically thought of
as being less vivid than perceptual experiences.

Factors that might potentially influence the occurrence of social desirable responding on
self-report imagery questionnaires can be discussed within Leite and Cooper’s (2010) threeway interaction framework. Leite and Cooper argued that whether or not a participant’s
response to a focal scale item is affected by social desirable responding depends on a threeway interaction between the characteristics of: 1) the items making up the focal scale; 2) the
respondent i.e. individual differences in levels of response style; and 3) the situation that the
testing takes place in.

4.1) Focal scale items

Several characteristics of self-report imagery questionnaires might encourage social
desirable responding. In relation to questionnaire items, it would appear likely that some
imagery properties are viewed as valued abilities, such as the ability to generate vivid visual
images or the ability to generate or maintain them with ease. Participants might value such
imagery characteristics in their own right, or because of the associations they have with
them. For example, participants might associate vivid imagery with valued perceptual
processes, traits such as intelligence or creativity, or with the utility of vivid images for
memory or learning.

Aside from self-report imagery questionnaire items themselves, it is possible that some
imagery questionnaire instructions may prime participants to think of imagery properties
such as vividness as abilities that play an important role in human psychological processes
and to consider where they fall on the imagery ability range. For example, Ahsen (1990) has
argued that the instructions on the VVIQ-1 communicate to participants that visual imagery
is an ‘ability’, that ‘marked individual differences have been found in the strength and clarity
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of reported visual imagery’ and that differences in participants’ vividness are ‘of
considerable psychological interest’.

In addition, it is possible that the subjective nature and ambiguity of rating imagery
experiences may make responses on self-report imagery questionnaires more open to
influence by extraneous variables such as social desirable responding. The research
described previously by Chara and Verplank (1986) which investigated inter-participant
consistency in assigning vividness ratings to visual percepts that varied in clarity, provides
empirical verification of the difficulty of the task facing participants when they attempt to
make VVIQ ratings.

Ambiguity in rating imagery properties may stem from the nature of the imagery experience
itself or from ambiguity in the questionnaire rating scale used to describe the experience.
For example, the visual images that participants attempt to inspect may change in vividness
over time, or different parts of an image may differ in vividness at any particular moment.
Equally, response scales require interpretation by respondents. For example, the Shapes
questionnaire response scale is made up of numbers 1 to 9 which only have verbal labels for
their lowest and highest values. This leaves the participant to have to decide what each
number equates to. The VVIQ-1 has a sequence of five numbers each with its own verbal
label. But even then, a participant must decide for themselves exactly what distinguishes
between points on the scale, such as ‘2 Clear and reasonably vivid’ as compared to ‘3
Moderately clear and vivid’.

4.2) The respondent

In terms of participant individual differences, possessing the tendency to give socially
desirable responses would predispose a participant to give desirable answers. If participants
answering self-report imagery questionnaires view the imagery property being tested as a
valued ability, then the egoistic bias with its emphasis on claiming positive social and
intellectual qualities, is most likely to be a threat to the validity of self-report imagery
questionnaires. Paunonen and LeBel (2012) have suggested that these individual differences
might operate in different ways. One possibility is that the egoistic bias is activated
independently of true imagery ability and so has equal effects across all levels of imagery
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ability. Another possibility is that the egoistic bias will primarily be stimulated in participants
who are low in imagery ability, because they will experience the greatest need to engage in
ego maintenance

4.3) The situation

Typical self-report imagery questionnaire populations and testing situations may also act to
encourage social desirable responding by creating situations that are ego-threatening. Selfreport imagery questionnaires are typically answered by groups of students in educational
settings with an experimenter present in conditions of quiet or silence. Quiet is required to
concentrate on forming the images required and to introspect on the imagery experiences.
These aspects, quiet, group testing, the presence of an authority figure and taking part in a
psychology study, may act to emphasize the test-taking or ‘exam-like’ aspects of the
situation for participants and the extent to which their psychological functioning is being
assessed. Also, for participants who may be relatively new to participation in psychological
studies, such as non-psychology students or first year undergraduate psychology students,
the role of the experimenter may not be fully understood. Such participants may perceive
the experimenter to be an ‘audience’ in the sense that they may be privy to the
questionnaire responses given once they are handed in. While most of these suggestions are
speculative, as previously discussed, Richman et al’s (1999) meta-analysis found social
desirable responding to increase in group testing situations. The three types of factors that
might potentially influence the occurrence of social desirable responding on self-report
imagery questionnaires are summarized in Table 9.

Empirical research into the relationship between self-report imagery questionnaire
responses and social desirable responding has been limited. The studies that have been
conducted have taken one of two main approaches: experimental or correlational.
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Table 9.
Factors that have the potential to influence the occurrence of social desirable responding on
self-report imagery questionnaires framed within Leite and Coopers’ (2010) conception of
social desirable as a three-way interaction

Element

Details

Focal scale

Desirability of scale items, questionnaire instructions,
ambiguity of imagery task
Individual differences in levels the egoistic bias

Respondent
characteristics
Situation characteristics

Situational factors such as: quiet; group testing; the presence
of an authority figure; taking part in a psychology study; and
perception of anonymity

4.4) Experimental studies

Some researchers have manipulated the experimenter demands in a situation and observed
their effect on self-report imagery questionnaire responses. In these studies three kinds of
variables have been manipulated: 1) the perceived social desirability of vivid mental images;
2) the perceived difficulty of generating vivid mental images; and 3) the anonymity of
responses. Some studies (Ashton & White, 1975; Ashton, White & Brown, cited in White,
Ashton & Law, 1978) have found that manipulating the desirability of vivid mental imagery
can affect participant’s responses on Sheehan’s QMI, but this effect was not observed by
Durndell and Wetherick (1975). McKelvie (1979) manipulated participants’ perceptions of
the difficulty of generating mental images and found that reported imagery vividness on the
VVIQ was reduced when it was suggested that generating mental images was difficult.
Rinaldo and Okada (1993) found no relationship between participant anonymity and
responses on the VVIQ-1. While these studies are limited in scope and their findings are not
always consistent, taken overall, they do suggest that participants’ beliefs about imagery
characteristics can be affected by information they receive prior to answering questionnaires
and that this information can influence the responses they give.
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4.5) Correlational studies

Other researchers have correlated responses on self-report imagery questionnaires with
psychometric measures of socially desirable responding. The MC social desirability scale has
been used most in these kinds of studies. White, Sheehan and Ashton (1977) reviewed the
studies that had investigated the relationship between two imagery self-report scales,
Sheehan’s QMI and Gordon’s (TVIC: Gordon, 1949), and the MC scale. They found evidence
for a relationship to be mixed, sometimes results supported an association with the MC but
other times it did not. Where significant relationships were seen, they showed greater
mental imagery ability was associated with greater socially desirable responding, but they
were typically small in size. For example, the first study of this type, DiVesta, Ingersoll and
Sunshine (1971, cited in Durndell & Wetherick, 1975), found a correlation between
Sheehan’s QMI and the MC of r=.29.

McKelvie (1994) proposed a set of criteria for judging the levels of ‘contamination’ from
socially desirable responding in imagery self-report questionnaires. These were based on the
findings of studies that have calculated the average size of correlations between large
numbers of psychological variables, considerations of factors that affect reliability and
validity and the suggestions for cut-off points made by other authors. He suggested that a
non-significant correlation r equated to ‘no contamination’, a correlation of r= .15 or less
equated to ‘inconsequential contamination’, a correlation of r=.16 to .25 equated to ‘some
contamination, but of an acceptable level’, and a correlation of above r=.25 indicated
‘unacceptable contamination’ and so should be the ‘cut-off’ point for acceptability.

McKelvie’s (1995a, 1995b) review papers on Marks’s VVIQ-1 used meta-analytical
techniques to assess the size of its relationship with measures of social desirable responding,
and then applied his criteria to evaluate its importance. McKelvie (1995b) made two
estimates of the degree of relationship between the VVIQ and socially desirable responding.
The first estimate was based on correlations with the MC scale alone. Data from 10 studies
lead to a reported an r of .19 with 95% CI [.08 to .30], with more vivid imagery being
associated with greater socially desirable responding. The second estimate added a further 6
correlations to McKelvie’s data pool from three other tests of socially desirable responding
used in a study by Anderson and Buyer (1994). Inclusion of this extra data produced a
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revised r of .08 with 95% CI [-.04 to .11], indicating a much weaker effect whose confidence
interval overlapped zero. Based on these statistics, McKelvie concluded that “…the VVIQ is
not seriously contaminated by socially desirable responding, and is perhaps not
contaminated at all” (1995b, p. 209).

Thus, the empirical evidence available prior to the five papers to be presented next in the
thesis suggested that if there was an effect of social desirable responding on self-report
imagery tests such as the VVIQ-1, the ‘contamination’ it created was within acceptable
limits.

The starting point for the PhD series of papers

However, starting with paper 1 which was published in 2006, the papers in the thesis have
drawn together findings from the self-report imagery questionnaire and social desirable
responding literatures to question McKelvie’s (1995b) conclusion. They argued that his
research can be criticised firstly for treating socially desirable responding as a unitary
phenomenon, and secondly for its predominant reliance on the MC scale. Past research,
particularly that by Paulhus (2002), has provided strong evidence that social desirable
responding can occur in at least two different forms, the egoistic bias and the moralistic bias.
Also, research has suggested that the MC scale items primarily tap the moralistic bias
(Paulhus, 1984). This is problematical as participants answering self-report imagery
questionnaires will most likely view imagery as a valued ability that is being tested. As such
the egoistic bias, with its emphasis on claiming positive social and intellectual qualities, is
more likely to be a threat to the validity of self-report imagery questionnaires.

Prior to paper 1 the results of two studies which included measures of egoistic and moralistic
social desirable responding, McLemore (1976) and Anderson and Buyer (1994), offered some
support for this critique. Both found significant correlations between self-report imagery
questionnaires and social desirable responding questionnaires that load on the egoistic bias,
but no correlations with questionnaires that load on the moralistic bias. However, both
studies had limitations. Neither paper discussed their results within the framework of the
egoistic–moralistic distinction, and the egoistic social desirable responding measures they
used predated the BIDR and included items relating to poor adjustment and
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psychopathology. Further, while McLemore (1976) found that greater vividness and control
of imagery were associated with greater socially desirable responding, Anderson and Buyer
(1994) found the opposite. Therefore further research using the BIDR scales appeared
necessary.

This critique of McKelvie’s (1995b) conclusion and the nature of the empirical findings
presented by McLemore and Anderson and Buyer lead to the ideas being tested in paper 1
using the VVIQ-1 and the VMIQ imagery questionnaires. Following this the subsequent
papers making up the thesis systematically explored further aspects of the relationship
between scores on self-report imagery questionnaires and measures, such as whether
relationships seen with the egoistic bias would generalize to ratings of other imagery
properties and other sensory modalities.

The organization of the critical review

The critical review which follows is split into two sections. The first section presents a microlevel analysis of the five papers presented one at a time. The ordering of the papers follows
publication year except for the last paper. This is so that papers 1-4 focus primarily on
stylistic aspects of social desirable responding, while paper 5 focuses on substance. The
coverage of each paper includes an introduction followed by a discussion of its strengths and
limitations. The second section presents a macro-level analysis of the research which
summarises the findings as a whole and then discusses methodological considerations,
contributions made by the work, publication outcomes, and suggestions for future research.
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Critical review
Micro analysis of the five research papers
Paper 1: Allbutt, Shafiullah and Ling (2006)

Reference: Allbutt, J., Shafiullah, M. & Ling, J. (2006). The relationship between self-report
imagery questionnaire scores and sub-types of social desirable responding: Visual and
movement imagery. Journal of Mental Imagery, 30, 1&2, 1-20.

Aims of the paper

Paper 1 used the original version of the Vividness of Visual Imagery Questionnaire (VVIQ-1)
and the original version of the Vividness of movement Questionnaire (VMIQ), along with the
most well established of the BIDR scales, SDE and IM. The VVIQ-1 measures predominantly
static visual imagery and the VMIQ measures movement visual imagery.

The paper had four aims following from an overarching aim to clarify the nature of social
desirable responding in self-reported imagery ability. The primary aim of the paper was to
investigate whether scores on self-report imagery questionnaires measuring vividness of
visual imagery and movement visual imagery, correlated with the egoistic bias and the
moralistic bias as measured by the BIDR scales. Then, if they did, to establish which
relationship was stronger, whether correlations with SDE and IM were independent or
whether they shared variance, and to discover whether the sizes of the relationships were
within the limits of acceptable ‘contamination’ suggested by McKelvie (1994).

The second aim was, if the VVIQ and the VMIQ were found to correlate together, to conduct
a partial correlation analysis to test the extent to which this correlation was independent of
socially desirable responding.

The third aim was to investigate the size of the correlations between the individual items of
the imagery scales and the socially desirable responding measures. This was done to test for
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items which might be deemed to be a threat to the content validity of the imagery
questionnaires.

The fourth aim was to test whether the correlations between self-report imagery
questionnaires and the BIDR were affected by the counterbalancing of questionnaire order.
In Study 1, the order of presentation of the questionnaires was held constant at VVIQ, VMIQ
and BIDR for all participants while in Study 2 it was counterbalanced across participants.

Note the Journal of Mental Imagery is no longer publishing. As such, no copywrite
information is given here.
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Evaluation of the paper

Strengths

Paper 1 opened up new ways to conceptualise the area, helped make sense of past findings,
advanced methodology and generated new findings.

Empirical contributions

Paper 1 made several important contributions, for example, it generated new knowledge in
the area. Its primary aim was to investigate whether scores on self-report imagery
questionnaires correlated with the egoistic bias and the moralistic bias when measured by
scales that that were designed to be pure measures of each bias. The results showed that
SDE correlated consistently and at a higher level with the self-report visual imagery than IM.
This pattern was seen regardless of whether the imagery questionnaire measured visual or
movement / kinesthetic imagery. SDE correlations ranged from r=–0.23 to –0.33 with greater
image vividness being associated with greater SDE. The largest correlation involved the
VMIQ self-ratings. Regression analyses showed that IM did not add to the ability of SDE to
predict self-report imagery questionnaire scores. The implications of these findings were:

1) The MC scale is not the most appropriate measure of socially desirable responding to use
in this situation;
2) Previous studies may have underestimated the degree of relationship between imagery
scales and socially desirable responding.

Past research had produced inconsistent results. McLemore (1976) had found that greater
vividness of imagery and greater control of imagery were both associated with higher levels
of egoistic bias. Anderson and Buyer (1994) had also found a relationship with scales
measuring the egoistic bias, but these were in the direction of less vivid imagery being
associated with higher levels of egoistic bias. Our findings added support for the position that
the relationship was positive in direction, as have our subsequent papers, and for the
argument that the direction of Anderson and Buyer’s two correlations were atypical and
perhaps due to chance effects.
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The partial correlation analysis which examined the relationship between the VVIQ-1 and the
VMIQ scales reported that the correlation between them was not significantly affected by the
partialling of the SDE or IM scores. Lönnqvist et al (2007) describe how if social desirable
responding is truly distortion then it should have predictable statistical effects when its
influence is controlled using partial correlation techniques. Where social desirable
responding contributes variance to both variables in a correlation, it should operate as
confounding common response variable, and removal of its influence should reduce the size
of correlation. This situation might occur where both variables are self-report measures of
constructs with desirability implications. In paper 1 we found that partialling out SDE reduced
the correlations between VVIQ-1 and the VMIQ scales by between .01 and .06. It is notable
that all six partial correlation analyses reduced the original correlations in size, however,
none did so by significant amounts. This result could be interpreted to mean the relationship
between the self-report imagery questionnaires was largely independent of social desirable
responding. Equally, though it could be attributed to the lack of precision of measurement of
social desirable responding questionnaires or the statistical techniques used in the analysis.
For example, Watson et al (2006) found the MIRM approach produced notable reduction in
sizes of correlations between self-efficacy and health behaviors in a simulated data set when
the variance associated with social desirable responding was removed.

Theoretical contributions

Paper 1 advanced conceptual understanding by being the first paper to apply Paulhus’s
(2002) model and its view of social desirable responding as a multi-dimensional phenomena,
to the topic of the relationship between self-report imagery scale questionnaires and social
desirable responding. This created several original insights:

1) Application of the model to McKelvie’s (1995b) meta-analytical estimation of the size of
the relationship between the VVIQ-1 and social desirable responding, showed the
limitations of his approach i.e. treating socially desirable responding as a unitary
phenomenon, and its predominant reliance on the MC scale. Furthermore, because the
MC scale appears to load primarily on the moralistic bias, McKelvie’s estimate of the size
of the relationship between the VVIQ-1 and social desirable responding could well be an
underestimate.
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2) It also allowed the pattern of correlations seen between self-report imagery scales and
measures of social desirable responding in McLemore (1976) and Anderson and Buyer
(1994) to be interpreted in terms of the egoistic bias.

Other conceptual advances included that the paper was the first to argue that participants
answering self-report imagery questionnaires will most likely view imagery as a valued ability
being tested. As such the egoistic bias, with its emphasis on claiming positive social and
intellectual qualities, is more likely to be a threat to the validity of self-report imagery
questionnaires than the moralistic bias.

Paper 1 also reflected on the cut-off criterion for ‘contamination’ suggested by Mckelvie
(1994). Working from a distortion view of social desirable responding, McKelvie proposed a
set of criteria for judging the levels of contamination from socially desirable responding in
self-report imagery questionnaires. These were based on the findings of studies that have
calculated the average size of correlations between large numbers of psychological
variables, considerations of factors that affect reliability and validity and the suggestions for
cut-off points made by other authors. He suggested a correlation of above r=.25 indicated
‘unacceptable contamination’ and the ‘cut-off’ point for acceptability. The estimate of the
influence of socially desirable responding for the VMIQ based on correlations with SDE
exceeded the .25 level for acceptable contamination set by McKelvie and for the VVIQ-1
matched it. However, in paper 1 we argued that, while being a useful contribution,
McKelvie’s criterion of r=.25 (6.25% variance) is an arbitrary cut off point. Supplying an
answer to the question “How much ‘contamination’ by socially desirable responding can we
accept on self-report imagery questionnaires?” is not a straightforward task. In addition,
rejection of self-report imagery questionnaires as unacceptably contaminated by socially
desirable responding would seem premature given the support for their validity. For
example, McKelvie (1995b) reports that reliable relationships exist between the VVIQ-1 and
performance on perceptual tasks such as scan path consistency during perception with an
effect size of r=.44 and 95% CI [.31 to .56]. Thus, even though the VVIQ-1 appears to
correlate with SDE, this does not stop it from correlating with performance on these tasks,
though it may have reduced the effect sizes seen.

The paper discussed possible interpretations of the nature of the relationship between self-
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report imagery scales and the egoistic bias. Past imagery papers had viewed correlations
between imagery questionnaires and measures of social desirable responding as indicating
contamination. Paper 1 was one of the first papers in the area of mental imagery to discuss
the possibility of such relationships being substantive in nature and to offer a position on
this issue.

The view of social desirable responding as simply reflecting distortion has been questioned.
Increasing numbers of psychologists have argued that social desirable responding in some
sense reflects substantive or valid responding. Several different substantive views of social
desirable responding have been proposed: social desirable responding as a as departure
from reality, but a meaningful personality trait in its own right; social desirable responding as
a departure from reality, but an integral part of many different aspects of personality, and
social desirable responding as honest responding. These were previously discussed in the
literature review. In relation to imagery self-report questionnaires, the second and third
perspectives are most relevant. The issue of whether social desirable responding forms a
meaningful personality trait in its own right, or a set of traits, is not of major relevance to
imagery work. Instead, key issues are whether it can be demonstrated that social desirable
responding measures actually do index departures from reality, and that if this is possible,
that such self-deceptive processes do not form play an integral and inseparable part of the
normal functioning imagery system.

Previously, the literature review described how Paulhus (e.g. 1994) has provided a range of
sources of support for the validity of the SDE scale and the BIDR scales in general. However,
the studies described in the literature review that attempted to determine the degree of
influence of substance and style on the SDE and IM BIDR scale scores (Connelly & Chang,
2015; Lönnqvist et al, 2007 and Pauls & Stemmler, 2003), found that under the kind of
anonymous, low stakes response conditions used in papers 1-5 BIDR scores are influenced
by both factors.

Paper 1 noted that Rinaldo and Okada (1993) have suggested that the nonconscious selfinhibitory forces reported by Ahsen (e.g. Ahsen, 1985), and that form the suppressor
mechanism in Hishitani et al’s (2011) imagery vividness model, could overlap with the
unconscious self-deceptive processes thought to underlie responses on the SDE scale. In this
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proposal ‘substance’ takes the form of social desirable responding being a departure from
reality, but an integral part of the normal functioning imagery system. There is evidence
which supports this proposal and suggests that the two processes are associated. For
example, Paulhus (1991) reports that SDE scores are positively related to measures of
defense and coping with anxiety, the largest of which is with the use of a repressive coping
style (r=.51). Equally though, there appear to be differences between the two mechanisms.
While the SDE bias focuses on ego enhancement, Ahsen’s nonconscious self-inhibitory
processes focus on ego defense. In line with this, psychophysiological studies carried out
since paper 1 was published have found associations between the two processes and
different brain regions. Barrios et al (2008) conducted a TMS study which found links
between SDE and processing in anterior parts of the medial prefrontal cortex, an area
located at the very front of the frontal lobe. In contrast, Motoyama et al (2010, cited in
Hishitani et al, 2011) linked the suppressor mechanism to the left posterior cingultate gyrus,
a semi-circular fold of brain tissue that covers the corpus callosum and forms part of the
limbic system. Motoyama et al based this assertion on the observation of greater fMRI
activity during negative imagery in the cingultate gyrus, and that the activity was highly
correlated with imagery vividness (r=.82).

Furthermore, the hypothesized imagery mechanisms of Ahsen and Hishitani et al have been
discussed primarily in the context of within participant variation in imagery vividness and
different mechanisms may be responsible for more stable patterns of individual differences
in imagery vividness. Hishitani et al suggested that such individual differences might occur
for two possible reasons: 1) vivid imagers have greater capacity in the information channel
responsible for transporting visual information from LTM to working memory; 2) vivid
imagers possess greater visual information in their LTM. Hishitani et al argue that the first
possibility is more likely because interpersonal differences in vividness still exist when
images are formed of very familiar objects and scenes such as those used in the VVIQ.

In paper 1 we also offered a position on the distortion-substantive issue which drew on the
work of Helmes (2000). We argued that we were agnostic as to whether socially desirable
responding is best viewed as a personality characteristic, response set or mixture of both,
but believed that its control would appear in most cases to aid more precise measurement
of the construct of interest. Indeed in the current context, socially desirable responding
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would appear to be conceptually distinct from mental imagery, and as such its control
should lead to more precise measurement. Given this, we went on to suggest possible
intervention strategies including explicitly asking participants to respond honestly and
reminding participants that mental imagery is generally thought to be less vivid than its
corresponding sensory experience. We argued that direct appeals to participants to respond
honestly and realistically were likely to have most impact on conscious and deliberate forms
of socially desirable responding. Thus in principle, AM forms of the egoistic bias should be
more responsive to such appeals than SDE.

Methodological contributions

Paper 1 advanced methodology in this area through its use of two scales from the BIDR for
the first time. The SDE and IM scales were superior to the measures of social desirable
responding used by McLemore (1976) and Anderson and Buyer (1994). The BIDR scales had a
balance of both positively and negatively phrased items, and did not include items relating
to poor adjustment and psychopathology. The article also found that the comparison of
correlations from the two studies showed that the ordering of questionnaires used did not
appear to have an effect on the pattern of results seen. Futhermore, the analysis of selfreport imagery questionnaire items showed that there were no grounds on which to remove
any items from either the VVIQ-1 or the VMIQ.

Limitations

Despite having strengths, the first paper also had several limitations. These will now be
discussed.

The self-report imagery questionnaires used were both measures of vividness and designed
to assess visual or motor imagery. At this stage of the research it was unclear to what extent
the correlations seen with the SDE scale would generalize to ratings of other imagery
properties and other sensory modalities. This was addressed in papers 2 and 3.

Although a significant relationship had been found between two self-report measures of
imagery and the SDE scale, no data existed to help determine the nature of the underlying
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cause or causes of these relationships, and more specifically, whether those causes reflected
distortion or substantive factors. This was addressed in papers 2, 3 and 5.

Only two of Paulhus’s four BIDR scales had been used in the study, the SDE and IM BIDR
scales. Although these two measures were the most well tested of the scales and cover both
egoistic and moralistic biases, according to Paulhus (2002), they also differed in that SDE is
best suited to measuring unconscious processes while IM is best suited to measuring
deliberate, conscious processes. As such, differences in patterns of results between the two
scales could be due either to differences in type of social desirable responding (egoistic vs
moralistic) or level of consciousness of the social desirable response. Equally though, more
recent research by Croatian researchers have questioned the extent to which the four BIDR
scales capture the unconscious – conscious dimension posited by Paulhus’s (2002) model.
This was addressed in paper 4.

If the self-report imagery scales’ correlations with SDE seen in paper 1 reflect the egoistic
bias, it was unclear whether Pauhus’s two BIDR egoistic scales, SDE and AM might show
independent and additive relationships with self-report imagery questionnaires or not. If
they did, it was possible that the relationship with socially desirable responding could be
greater than the estimate from this study which was based on SDE alone. This was addressed
in papers 4 and 5.

Our criticism of past studies use of the MC had received support from the pattern of
correlations seen in paper 1. However, because the study had not included the MC test, we
had no direct support for the validity of this critique. This was addressed in paper 4.

Only dichotomous scoring of the BIDR scales was used in this study as recommended by
Paulhus (1994). But it is possible that superior results might have been obtained if we had
used continuous scoring. This was addressed in papers 3 and 4.

Finally, in paper 1 the first author had approached the research topic primarily from the
perspective of an imagery researcher, indeed, the first paper was submitted to a mental
imagery journal. As such, much of how the topic was thought about was framed in terms of
the knowledge present at the time in this subject area. Thus correlations between self-
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report imagery questionnaires and measures of social desirable responding were
conceptualised primarily in terms of distortion, threat to validity, acceptable and
unacceptable levels of ‘contamination’, and measures that an experimenter might take to
reduce the impact of social desirable responding. Also, the paper offered only limited
suggestions as to what exactly might underlie a substantive relationship. This was addressed
in papers 5.

Thus, the papers that followed this first piece of research attempted to work systematically
to address these issues.
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Paper 2: Allbutt, Ling and Shafiullah (2006)

Reference: Allbutt, J., Ling, J. & Shafiullah, M. (2006). The relationship between self-report
imagery questionnaire scores and sub-types of social desirable responding: Components of
visual imagery. Imagination, Cognition and Personality, 25, 4, 337-353.
https://doi.org/10.2190/Y067-0726-M45W-37W8

Aims of the paper

The primary aim of paper 2 was to investigate whether the pattern of findings found in
paper 1 for ratings of vividness, generalised to the ratings of other imagery properties such
as the ease with which an image can be generated. Paper 2 tested one self-report imagery
questionnaire, the Shapes Questionnaire (Dean & Morris, 1991, 2003), along with the SDE
and IM scales of the BIDR. The shapes questionnaire assesses a wide range of self-reported
visual imagery properties including vividness, but also assesses 17 other aspects of the
imagery experience such as the ease of evoking an image and the amount of detail in an
image.

The rationale for using the Shapes Questionnaire stems from critiques of the use of vividness
to measure self-reported imagery. Some researchers e.g. Lacey and Lawson (2013), have
argued that vividness may not be the best measure of subjective imagery experience that
can be used and that questionnaires based on theoretical models of the underlying nature of
mental imagery may be more appropriate. Lacey and Lawson argue that vividness is only
weakly related to such models, and using only vividness as the measure of imagery ignores
the fact that imagery may be a multifaceted phenomenon.

The Shapes Questionnaire draws on the work of Kosslyn (1980, 1994) in suggesting that
mental imagery may be best viewed as a collection of relatively independent sub-processes
that should be assessed separately. Kosslyn’s model emphasizes four key imagery processes:
image generation, image maintenance, image inspection and image transformation /
manipulation. Kosslyn at al (2004) provided neuroimaging evidence that imagery
subprocesses show evidence of localization in different brain areas. Thus the Shapes test
represents an attempt to go beyond ratings of what has been the most popular measure of
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the imagery experience i.e. vividness. Furthermore, the authors have argued that the
inclusion of measures such as the ease of generation and ease of maintenance may prove to
have more functional significance than pictoral aspects.

The second aim was to investigate whether the size of correlations seen between the
different Shapes Questionnaire ratings and the BIDR scales showed a relationship with
perceptions of whether the ratings measure imagery ability. Some of the ratings made on
the Shapes Questionnaire, such as vividness or ease of generation, may be perceived by
respondents as capable of indicating a person’s ability level at visual imagery. In contrast
other ratings, such as whether the rotation of the image is continuous or discrete, may be
perceived as unconnected to ability level and more to do with cognitive style. If respondents
perceive the ratings in this way, then the size of any correlations with measures of socially
desirable responding may vary as a function of these perceptions. Testing this had the
potential to shed light on whether the relationship between self-report imagery
questionnaires and the egoistic bias was due to distortion or substantive factors. If the size
of correlations between the Shapes ratings and SDE varied in line with participants’
perceptions of the extent to which the ratings measure imagery ability, this would be
suggestive that the relationship reflected distortion.
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The Relationship Between Self-Report Imagery Questionnaire Scores and Sub-types of Socially
Desirable Responding: Components of Visual Imagery
Pre-publication edition. Used by permission from Imagination, Cognition and Personality, 25, 4, 337353. © 2006 Baywood Publishing Co, Inc. (now a part of Routledge Publishing) www.routledge.com
DO 10.2190/Y067-0726-M45W-37W8. Note this article may not exactly replicate the final version. It is
not the version of record and is therefore not suitable for citation.
Abstract
Allbutt, Shafiullah and Ling [1] found that scores on self-report measures of visual and movement
imagery vividness correlate primarily with an egoistic form of socially desirable responding rather
than a moralistic form. The current study investigated whether the pattern of findings generalises to
the ratings of other imagery properties such as the ease with which an image can be generated.
Participants completed the Shapes Questionnaire [2] and the Balanced Inventory of Desirable
Responding [3]. Several of the Shapes Questionnaire ratings correlated significantly with the egoistic
form of socially desirable responding, while correlations with the moralistic form were rare. This
shows the pattern of findings generalises to the ratings of properties of the imagery experience other
than vividness.
Introduction
Paulhus defines socially desirable responding as “…the tendency to give overly positive selfdescriptions” [3, p. 50]. Research into the relationship between socially desirable responding and
responses to self-report imagery questionnaires has involved either experimental manipulation of
experimenter demands or the correlation of responses on imagery questionnaires with psychometric
measures of socially desirable responding. The experimental approach has shown that the
manipulation of demands, such as the desirability of vivid mental imagery, can influence responses
on self-report imagery questionnaires [e.g. 4], although the effects of manipulations have not always
been shown to be effective [e.g. 5]. The correlational approach has proved useful in allowing
estimates of the size of the influence of socially desirable responding on self-report imagery
questionnaire scores. McKelvie [6, 7], provides meta-analytical information on the relationship
between the most widely used psychometric measures of visual imagery and socially desirable
responding, the Vividness of Visual Imagery Questionnaire (VVIQ) [8] and the Marlowe-Crowne social
desirability scale (M-C) [9]. McKelvie [7] made two estimates of the degree of relationship between
the VVIQ and socially desirable responding. The first estimate was based on correlations with the MC scale only. Data from 10 studies lead to a reported r of 0.189, with more vivid imagery being
associated with greater socially desirable responding. The second estimate added a further six
correlations to McKelvie’s data pool from three other tests of socially desirable responding used in a
study by Anderson and Buyer [10]. The inclusion of this extra data produced a revised r of 0.075,
indicating a much weaker effect of socially desirable responding. McKelvie [11] proposed that for
self-report imagery questionnaires, correlations up to 0.25 in size indicate either no relationship or
an acceptable degree of relationship depending on size, and correlations in excess of 0.25 indicate
unacceptable contamination. McKelvie based his suggestion for a cut-off point on the findings of
studies that have calculated the average size of correlations between large numbers of psychological
variables, considerations of factors that affect reliability and validity and the suggestions for cut-off
points made other authors. Thus from his analyses McKelvie concluded that “…the VVIQ is not
seriously contaminated by socially desirable responding, and is perhaps not contaminated at all” [7,
p. 209].
In the late 1950s and early 1960s a number of researchers [e.g. 12, 13], prompted by observations of
low intercorrelations between different measures, suggested that socially desirable responding may
occur in more than one form. Since then this position has gained increasing acceptance. Work by
Delroy Paulhus and his colleagues into the different types of socially desirable responding has been
of particular importance. In his earliest work, Paulhus [14] suggested that there are two forms of
socially desirable responding: ‘self-deception’ (SD), reflecting an honest, but overly positive self-
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presentation, and ‘impression management’ (IM) reflecting self-presentation tailored to an audience.
The two forms were viewed as simply differing in terms of level of conscious awareness with the
former being unconscious and the later conscious. In his most recent work, Paulhus [3], has shifted
his position to propose a two-tier model of socially desirable responding which has a primary
distinction in terms of ‘personality content’ [p63], and a secondary distinction in terms of level of
consciousness (see Figure 1).

In the first tier there is a separation of socially desirable responding into egoistic and moralistic
biases. The egoistic bias refers to the tendency to claim positive social and intellectual qualities, while
the moralistic bias refers to the claiming of positive moral qualities and the refutation of negative
socially-deviant qualities. In the second tier, both the egoistic and moralistic biases are divided into
conscious and unconscious forms. The egoistic bias becomes self-deceptive enhancement (SDE) in its
unconscious form and agency management (AM) in its conscious form. The moralistic bias becomes
self-deceptive denial (SDD) in its unconscious form and communion management (CM) in its
conscious form. Support for the model comes from two kinds of studies. First, Paulhus and
Notareschi [15] who carried out a series of studies varying the kind of ‘fake good’ instructions given
to participants to elicit socially desirable responding. Second, Paulhus and John [16] and John and
Paulhus [17] carried out factor analytic studies factoring residual scores derived from differences
between self and other estimates of personality and intelligence together with measures of socially
desirable responding.
Participants answering self-report imagery questionnaires will most likely view imagery as an ability
being tested. Given this, the egoistic bias, with its emphasis on claiming positive social and
intellectual qualities, would seem to be more of a threat to the validity of responses than the
moralistic bias. However, Paulhus [14] reported the M-C scale had a loading of 0.68 on a factor
labelled ‘IM’ and 0.40 on a factor labelled ‘SD’. In terms of the two-tier model, this suggests that the
M-C scale is a moderate to strong measure of moralistic bias, but only a moderate to weak measure
of egoistic bias. As both of McKelvie’s [7] estimates of the degree of relationship between the VVIQ
and socially desirable responding drew either exclusively or predominately on data from the M-C
scale it is possible that he may have underestimated the size of the relationship.
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A measure of socially desirable responding which may be better at assessing the degree of
relationship between self-report imagery questionnaires and socially desirable responding is
Paulhus’s Balanced Inventory of Desirable Responding (BIDR). Paulhus [14] developed the BIDR in an
attempt to assess the different forms of socially desirable responding. The first version of the BIDR
had two scales corresponding to SD (later renamed as SDE) and IM. In the sixth version [18], an extra
optional scale measuring SDD was added, and in the eighth version a forth scale measuring AM was
added [3]. In this latest version of the BIDR, the SDE, AM and SDD scales map straight onto the
corresponding terms of the two-tier model, while IM scale is viewed as a measure of CM. The BIDR
has several properties which make it superior to the M-C and other existing measures of socially
desirable responding. First, the questionnaire includes scales which measure egoistic and moralistic
bias and so offers the capacity for assessing them separately. Second, each scale consists of 20 items
with equal numbers of positively and negatively keyed items. The balanced nature of the scales
militates against agreement and acceptance response sets. Third, no items on the BIDR are
associated with poor adjustment or psychopathology and so the BIDR is suitable for use with nonpathological samples.
Allbutt, Shafiullah, and Ling [1] made use of the SDE and IM scales of BIDR in an attempt to study the
relationship between two self-report imagery questionnaires and socially desirable responding. The
SDE and IM scales were selected for use because they were the most well established of the BIDR
scales and they included one measure of egoistic bias and one measure of moralistic bias. Including a
measure of egoistic bias and a measure of moralisitic bias allowed a comparison of the relationship
between self-report imagery questionnaires and these two broad types of socially desirable
responding. The measures of visual imagery used were the VVIQ [8] and the Vividness of Movement
Imagery Questionnaire (VMIQ) [19]. The VMIQ is a measure of the vividness of movement imagery
and has two halves: imaging movement in others and imaging kinesthetic sensations within the
imager themselves. Allbutt et al. analysed scores from each half of the questionnaire separately as
well as when combined into a total score and referred to these as VMIQ Other, VMIQ Self and VMIQ
Tot respectively. A correlational analysis found that the self-report imagery questionnaires correlated
primarily with SDE rather than IM, with greater image vividness being associated with greater SDE.
Allbutt et al. reported the correlations between SDE and the imagery scales: VVIQ, -0.25; VMIQ
Other, -0.23; VMIQ Self, -0.33; and VMIQ Total, -0.31, these correlations are negative in direction as
greater vividness of imagery on the VVIQ and VMIQ are indicated by low scores. These results
suggest that scores on self-report imagery questionnaires may well be affected by socially desirable
responding and to a degree in excess of the 0.25 criterion set by McKelvie [11]. They also support the
suggestion that the relationship appears to be strongest with the egoistic form of socially desirable
responding.
Allbutt et al.’s study was useful in showing a consistent pattern of results across two questionnaires
aiming to measure the vividness of visual and movement imagery. Studying the relationship between
self-reports of the vividness of mental images and socially desirable responding is an important
starting point as this has been the property of mental images most studied by researchers interested
in imagery self-reports. However, it remains to be seen whether the same pattern of results would
be obtained if the self-reports of properties other than vividness were to be tested.
Deane and Morris [2, 20] have developed a self-report imagery questionnaire called the ‘Shapes
Questionnaire’. The questionnaire aims to assess a wide range of self-reported visual imagery
properties including vividness, but also assesses 17 other aspects of the imagery experience such as
the ease of evoking an image and the amount of detail in an image. The rationale behind the
development of the test draws on the work of Kosslyn [e.g. 21, 22] in suggesting that mental imagery
may be best viewed as a collection of abilities that should be assessed separately. The items used in
the questionnaire are of the kind used on tests of spatial ability such as the ‘block shapes’ used in the
Vandenberg test of mental rotation [23]. Respondents are required to look at the shapes, generate
images of them, maintain these images, and finally rotate the images.
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Deane and Morris [2, 20] have used two versions of their questionnaire. In Deane and Morris’s 1991
paper, the Shapes Questionnaire was made up of ratings of five imaged items. In the 2003 paper only
two of these items were retained, one a two dimensional shape, and the other a three dimensional
shape, with analyses performed separately for each shape. In their work Deane and Morris have
investigated why scores on self-report imagery questionnaires such as the VVIQ rarely correlate with
scores on more objective spatial tests. In both papers they found scores on their questionnaire to
show a stronger relationship with scores on spatial tests than other self-report questionnaires such
as the VVIQ. They suggest that this may be because of the better match in item type and / or type of
imagery between the Shapes Questionnaire and spatial tests, and the limits of only measuring
imagery in terms of vividness which they argue may only be an overall measure of imagery
processes.

In the current study we aimed to extend our earlier research with self-report imagery
questionnaires and the BIDR to include a study of the Shapes Questionnaire. Its use allows the earlier
research to be extended in two ways:
1) To investigate the pattern of correlations between self-report imagery questionnaires and
measures of socially desirable responding for ratings of a range of different imagery
properties in addition to vividness.
2) To investigate whether the size of correlations seen between the different Shapes
Questionnaire ratings and the BIDR scales show a relationship with perceptions of whether
the ratings measure imagery ability. Some of the ratings made on the Shapes Questionnaire,
such as ease of generation or vividness, may be perceived by respondents as capable of
indicating a person’s skill level at visual imagery. Whereas other ratings, such as whether the
rotation of the image is continuous or discrete, may be perceived as unconnected to skill
level and more to do with cognitive style. If respondents perceive the ratings in this way,
then the size of any correlations with measures of socially desirable responding may vary as a
function of these perceptions.
For the study, data collection occurred in two phases. In the first phase a sample of psychology
students answered the Shapes Questionnaire and the SDE and IM scales of the BIDR. We used the
1991 version of Deane and Morris’s Shapes Questionnaire because it gave us the option of pulling
out the data from the two shapes used in the 2003 version for analysis. In order to keep the demands
placed on participants to a manageable level we used only two of the four BIDR scales. In addition,
Paulhus himself [24] notes several reasons that make the use of the SDD scale unappealing: Some of
the SDD scale items are considered offensive by ethical review boards, the scale has been found to
correlate highly with IM under many conditions and its additional 20 items can make the BIDR overly
long. Also the newest of the BIDR scales, AM, is a relatively untested scale and has as yet no

published data on its psychometric properties.
The second data collection phase involved different groups of psychology students answering a
questionnaire designed to identify the extent to which ratings from the Shapes Questionnaire were
perceived as measures of imagery ability. We will refer to this questionnaire as the ‘reflection of
imagery ability questionnaire’.
Method
Participants
The Shapes Questionnaire (1991 version) and BIDR were completed by 100 first year undergraduate
psychology students (18 males and 82 females). Ages ranged from 18 to 43 with a mean age of 20.4
years. To increase the sample to an adequate size to perform a factor analysis on the Shapes
Questionnaire, data from a further 20 first year psychology undergraduates who had completed this
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questionnaire only were added. This increased the sample size to 120 (22 males and 98 females).
Ages ranged from 18 to 58 years with a mean age of 23.6 years.
The reflection of imagery ability questionnaire was answered by a different sample of 78 psychology
students. Data from seven of these participants was rejected as comments made by them at the end
of their questionnaires indicated that they were unsure as to the task they were being asked to do.
For the remaining 71 participants 16 were males, 55 females, the age range was 18 to 51, and the
mean age 25.2 years.
All participants were volunteers and no inducements were paid to them.
Materials
Ethical rights form.
A form was used which informed participants of the rights they possessed under the British
Psychological Society’s code of ethics.
The Shapes Questionnaire [2].
The Shapes Questionnaire assess 18 different properties of visual images via a series of ratings, for
example ‘How easy is it for you to evoke this image?’. Sixteen of the ratings can be viewed as
subscales of the questionnaire which produce scores suitable for statistical analysis. The names of
these ratings can be seen in Table 2 in the results section. The ratings are numbered from 1 to 16.
However, ratings 5 and 12 are split into ‘a’ and ‘b’ parts relating to changes in detail and clarity while
either maintaining or rotating the image. When answering the questionnaire participants image in
turn five shapes of the kind seen in tests of spatial ability. For each shape an image is generated,
maintained and then rotated. While carrying out these procedures the images are rated for the
different properties. The ratings of most properties are made on 9-point rating scales with
appropriate end labels for example 1, ‘Very Difficult’ and 9, ‘Very Easy’ and then summed across the
five shapes. In general, higher scores indicate more of the property being assessed for example
easier, more vivid, or more of the shape seen. There are two exceptions to this pattern of scoring.
Ratings of change of detail and clarity are first rated on a scale of 1 to 9, then transformed to a scale
of –8 to +8 depending on whether the change was in favour of less or more detail / clarity. A higher
score indicates more detail / clarity. Ratings of whether the rotation is continuous or discrete have
response options of ‘Continuous’ and ‘Discrete’. These were scored as 1 and 0 respectively with a
higher score indicating more continuous rotation.
The Balanced Inventory of Desirable Responding Version 8 (BIDR-8) [3].
The BIDR aims to assess socially desirable responding. Use was made of the two main 20 item
subscales, SDE and IM. SDE is a measure of unconscious egoistic bias. The subscale has statements
about the respondent’s abilities across a range of situations, half of which are positively phrased and
half negatively phrased. For example ‘My first impressions of people usually turn out to be right’
(positive). Responses were made on a seven point scale ranging from 1, ‘Not true’, to 7, ‘Very true’.
IM is a measure of conscious moralistic bias and this subscale is organised in a similar fashion to that
of the SDE. It has statements about the respondent’s ethical behaviour across a range of situations,
half of which are positively phrased and half negatively phrased. For example ‘I never cover up my
mistakes’ (positive). Responses are made on the same 7-point scale as the SDE.
For scoring, negative items were recoded and then responses of either six or seven on an item were
counted as one point, while responses of one to five did not score. The points were totalled for each
subscale separately. Higher scores indicate more SDE or IM. The rationale behind the scoring method
is that only clearly exaggerated or managed responses achieve scores [18].
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Additional instructions were added to the start of the BIDR to make two items from the SDE scale
and one item from the IM scale relevant to all participants. The items from the SDE scale were: item
8, ‘I am not a safe driver when I exceed the speed limit’, and item 14, ‘My parents are not always fair
when they punish me’. The item from the IM scale was: item 33, ‘I sometimes drive faster than the
speed limit’. Items 8 and 33 are problematic for participants who do not drive, so they were asked to
answer the items by imagining what they would be like if they were to drive. Item 14 is problematic
for older participants and so the instructions asked participants to remember back to when they lived
at home and comment on how they felt at the time. This approach was preferred to the omission of
these items as it preserved the balanced nature of the BIDR scales.
The ethics form and three questionnaires were combined into a booklet. The booklet started with
the ethics form, followed by the Shapes Questionnaire and the BIDR.

The reflection of imagery ability questionnaire
The questionnaire introduced the concept of mental imagery and explained the nature of the Shapes
Questionnaire. The idea that some kinds of ratings of imagery properties could inform us about
differences in imagery ability while others could inform only about differences in cognitive style was
described. A list of the ratings from the Shapes Questionnaire for example ease of evoking an image,
amount of detail, was given. Respondents were asked to tick either ‘not an indicator at all’, ‘a weak
indicator of ability’, ‘a moderate indicator of ability’ and ‘a strong indicator of ability’ for each of the
Shapes Questionnaire ratings. For data analysis purposes these options were scored as 0, 1, 2 and 3
respectively.
Procedure
For the data from the Shapes Questionnaire and BIDR, participants answered the questionnaires in
the last hour of a two hour laboratory class. They were asked to seat themselves as far apart as
possible. Responses were made in silence and participants were told not to put their name anywhere
in the booklet. Participants answered the questionnaires in the order in which they appeared in the
booklet. Following this they were given a debriefing sheet which explained the purpose of the study
and gave the contact details of the experimenters in case of queries.
For the data from the reflection of imagery ability rating questionnaire, the students answered the
questionnaires at the start of a lecture. The instructions on the questionnaires were read out loud by
an experimenter to aid understanding. When all participants had completed the questionnaires they
were debriefed.
Results
The presentation of the results is organised into two parts: investigation of the relationship between
the Shapes Questionnaire ratings and BIDR scales, and an investigation of the relationship between
the Shapes Questionnaire – BIDR scales correlations and reflections of imagery ability questionnaire
scores.
The relationship between the Shapes Questionnaire ratings and the BIDR scales
The relationship was investigated in two ways. First, by factor analysing the Shapes Questionnaire
ratings to reveal their underlying factors and then correlating factor scores with the BIDR scales. This
analysis gave an overall measure of the relationship between the Shapes Questionnaire ratings and
the BIDR scales. Second, by correlating each Shapes Questionnaire rating with the BIDR scales. This
analysis gave a measure of the relationship between individual Shapes Questionnaire ratings and the
BIDR scales.
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Prior to the data analysis being conducted, the variables were screened for univariate and
multivariate outliers reducing the total sample size to 114, and the sample size for participants who
had completed both the Shapes Questionnaire and the BIDR to 94. Non-normal distributions were
corrected with transformations. A prospective power analysis using tables for Pearson’s Product
Moment correlation showed that for a two- tailed test a sample size of 90 would be required to
detect a medium effect size [25].
Prior to the factor analysis the 16 ratings were correlated using Pearson Product Moment
correlations. This analysis revealed a degree of multi-collinearity among variables. To overcome this,
if two ratings correlated at 0.80 or greater, then one of them was removed. This criterion was
applied so as to leave as many different kinds of scales as possible in the analysis and to be as
consistent in omissions as possible. As a result of this procedure five ratings (ratings 2, 3, 5b, 12b, and
13) were removed from the data set. A factor analysis was then carried out to reduce the 16 ratings
of the Shapes Questionnaire to their underlying factor(s). A Principle Axis factor analysis with Oblimin
rotation was used.
A scree plot analysis clearly showed the presence of only one factor. The factor had an eigenvalue of
4.83 and it accounted for 43.94% of variance in the data set. It was the only factor to have an
eigenvalue in excess of 1.The Shapes Questionnaire ratings loadings on this factor can be seen in the
structure matrix in Table 1. Only loadings of 0.3 or greater are shown.

The pattern of factor loadings suggest that the factor is a global measure of imagery ability taking
in both static and dynamic aspects, which primarily reflects the ease and vividness of imagery
processes.
The BIDR scales were next correlated with the factor scores. The Shapes Questionnaire factor
scores showed a low positive significant correlation with SDE such that ‘better’ imagery was
associated with more SDE (r=+0.25, df=92, p<0.05, two-tailed), and a low negative non-significant
correlation with IM (r=-0.11, df=92, p>0.05, two-tailed). There was also a low positive significant
correlation between SDE and IM (r=+0.25, df=92, p<0.05, two-tailed).
The BIDR scales were then correlated with each individual rating from the Shapes Questionnaire.
The results of the correlational analysis can be seen in Table 2. For simplicity, the table shows only
the correlations between the imagery ratings and the two BIDR scales1.
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The first four and last four ratings on the Shapes Questionnaire showed small, but significant
positive correlations with SDE. For these questions greater ease, amount, clarity, detail and
vividness of imagery processes were associated with greater socially desirable responding. Some
of the differences between the ratings that reached significance and those that did not are
surprising. For example both detail and clarity change while rotating were significant, while detail
and clarity change while maintaining were non-significant and near zero in size. Overall the
average size of the correlations between the 16 Shapes Questionnaire ratings and SDE was +0.20.
Only one correlation with IM reached significance, this involved the amount of detail in the image.
The relationship between the Shapes Questionnaire – BIDR scales correlations and reflections of
imagery ability questionnaire scores
The purpose of this part of the analysis was to investigate whether the size of the Shapes
Questionnaire - BIDR scales correlations showed a relationship with perceptions of whether the
Shapes Questionnaire ratings measure imagery ability. First the agreement of participants’ ratings
of their perceptions of the likelihood of each imagery dimension reflecting imagery ability was
assessed using a two-way random effects model intraclass correlation (ICC) analysis. Then the
Shapes Questionnaire - BIDR scale correlations were correlated against the reflection of imagery
ability ratings. If the size of the Shapes Questionnaire – SDE correlations is influenced by the
extent to which participants judge the ratings to reflect imagery as an ability then there should be
a significant positive correlation for the Shapes Questionnaire - SDE correlations only. The reason
for the inclusion of the Shapes Questionnaire – IM correlations in the analysis was to act as a
control as this correlation should not be significant. The ICC analysis showed that there was good
agreement in ratings across students (ICC=0.88 for consistency and 0.84 for absolute agreement).
The data for the correlations was screened for parametric data assumptions, no univariate or
multivariate outliers were found and all distributions were normal. The correlation between
Shapes Questionnaire – SDE correlations and the reflection of imagery ability ratings was positive
in direction and significant (r=+0.53, df=14, p<0.05, two-tailed). The direction of the correlation
was consistent with the larger Shapes Questionnaire - SDE correlations being associated with
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participant’s judgements that a Shapes Questionnaire rating reflects imagery ability. The
correlation between Shapes Questionnaire – IM correlations and the reflection of imagery ability
ratings was non-significant (r=+0.41, df=14, p>0.05, two-tailed).
Discussion
The main aim of the research was to investigate the pattern of correlations between the Shapes
Questionnaire and socially desirable responding as measured by the SDE and IM scales of the
BIDR. Previous research by Allbutt et al. [1] found that scores on self-report imagery
questionnaires which measured the vividness of visual and movement imagery correlated
primarily with the SDE rather than IM. The current paper aimed to use the Shapes Questionnaire
to investigate whether this pattern of results would extend to ratings of properties of the imagery
experience other than vividness.
The results show that, overall, the data from the Shapes Questionnaire showed a similar pattern
of correlations to those observed by Allbutt et al. The correlation between the factor scores from
the factor analysis of the Shapes Questionnaire only reached significance with SDE, and for the
individual Shapes Questionnaire ratings half of the correlations with SDE reached significance
while only one correlation with IM reached significance. The correlations that reached
significance included processes such as ease of generation and amount of detail, and so were not
restricted to just self-reports of imagery vividness. All of these correlations were positive in
direction such that ‘better’ imagery, for example greater ease of imagery processes, were
associated with higher social desirability scores. Interpretation of the meaning of the difference in
the pattern of correlations is complicated by the fact that the SDE and IM scales differ in terms of
type of socially desirable responding measured (egoistic versus moralistic biases) and level of
consciousness of processes (conscious versus unconscious). However, two features of the findings
make it more plausible that type of socially desirable responding underlies the difference. First,
the correlations between the Shapes Questionnaire and SDE were all positive in direction i.e.
higher SDE was associated with ‘better’ imagery. Second, the correlation between the Shapes
Questionnaire – SDE correlations and the reflection of imagery ability ratings was positive in
direction and significant, while the correlation correlation between the Shapes Questionnaire –
IM correlations and the reflection of imagery ability ratings was not significant. Both of these
patterns of results would be expected if participants answering the Shapes Questionnaire are
viewing imagery as a skill that is being tested and the results were caused by differences in type of
socially desirable responding. These patterns of results would not be expected if the results were
caused by differences in levels of consciousness.
Only some of the Shapes Questionnaire ratings correlated significantly with SDE. The significant
positive correlation between the Shapes Questionnaire – SDE correlations and the reflection of
imagery ability ratings suggests in general that the differences between the imagery ratings that
did and did not correlate significantly reflect the extent to which participants perceived a rating as
indicating a person’s skill at visual imagery. However, some of the differences between ratings
that did correlate and those that did not are surprising. For example both detail and clarity change
while rotating were significant, while detail and clarity change while maintaining were nonsignificant and near zero in size. Beyond the possible effect of chance variation in our data we can
see no obvious reason why differences such as these could have occurred.
McKelvie [11] proposed that correlations up to 0.25 in size between self-report imagery
questionnaires and measures of socially desirable responding would indicate either no
relationship or an acceptable relationship, while correlations in excess of 0.25 would indicate an
unacceptable degree of contamination. In our study the statistic which probably produces the
best overall assessment of the degree of association between the Shapes Questionnaire ratings
and socially desirable responding is the correlation between the factor scores from the factor
analysis and SDE. This correlation reached a level of 0.25. In addition several of the correlations
between the Shapes Questionnaire ratings exceeded 0.25 in size. McKelvie’s suggested cut-off
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point of 0.25 (6.25% variance) was based on the findings of studies that have calculated the
average size of correlations between large numbers of psychological variables, considerations of
factors that affect reliability and validity and the suggestions for cut-off points made by previous
authors. As such it is a useful contribution in indicating generally where a cut-off point might lie.
However, we suggest that, like all cut-off points, the exact value chosen is somewhat arbitrary,
and judgements of the validity of imagery questionnaires needs to be made in light of data on
other aspects of validity as well.
The different pattern of correlations seen in this study for the SDE and IM scales shows the
importance of treating socially desirable responding as a multidimensional entity, and suggests
that the BIDR is the most appropriate measure of socially desirable responding to use to attempt
to assess the relationship between self-report imagery questionnaires and socially desirable
responding. The main weakness of the M-C scale for assessing this relationship is that it is a single
scale which loads more highly on the moralistic form of socially desirable responding than the
egoistic form. In contrast, the BIDR has separate scales to measure egoistic and moralistic biases,
and both scales load highly on their respective form of socially desirable responding. The different
questionnaires used may explain why the results from Allbutt et al. and the current study suggests
there may be a stronger relationship between self-report imagery questionnaire scores and
socially desirable responding than the estimate made by McKelvie [7] based on studies using the
M-C scale.
Theorists have conceptualised socially desirable responding as either a personality characteristic
or response style and thus differed in whether they view it as a meaningful source of variance or
not. Our position on this issue is similar to that of Helmes [26] who argues that in practice being
able determine the exact nature of socially desirable responding is not crucial. This is because in
most cases it is likely that socially desirable responding, however it is conceptualised, will be
distinct from the phenomena under investigation. In the current context, socially desirable
responding would appear to be conceptually distinct from mental imagery, and so its control
should lead to more accurate measurement. Possible strategies to reduce the impact of an
egoistic bias include: requests to participants to respond honestly or realistically (scores on
questionnaires like the VVIQ are often very high yet mental imagery is generally thought to be less
vivid than its corresponding sensory experience Chara and Hamm [27]), removing data from
participants who show extreme social desirability scores, or using statistical techniques to partial
out the influence of socially desirable responding. We suspect that direct appeals to participants
to respond honestly or ‘realistically’ are likely to have most impact on conscious and deliberate
forms of socially desirable responding. Thus AM forms of the egoistic bias should be more
responsive to such appeals than SDE.
However, Ahsen’s work on the unvividness paradox [e.g. 28-31], shows the existence of
nonconscious self-inhibitory forces that affect the vividness of images, and which may form part
of the imagery system. For example, Ahsen [30] asked participants to think about one of their
parents while answering the VVIQ and found that the reported vividness of images was less when
fathers were thought about than mothers. Rinaldo and Okada [32] suggest that such phenomena
show a form of self-deception as participants may be incorrectly making estimates of low
vividness because of the influence of emotionally-charged associations with their father. If these
self-deceptive inhibitory processes form part of the normal imagery system, then it could also be
true that that the self-enhancing processes tapped by the SDE scale are also part of the system.
Ahsen’s work shows the potential for emotional associations linked to stimuli to influence ratings
of vividness and would be of particular concern for self-report imagery questionnaires such as the
VVIQ which ask participants to image stimuli such as a well know friend or relative’s face.
Responses made to questionnaires such as the Shapes Questionnaire may be less open to these
kinds of influences because of the abstract nature of their items.
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Future work might attempt to establish whether the pattern of results seen in this and our
previous paper extends to other kinds of self-report imagery questionnaires, for example those
measuring imagery in different modalities and those measuring style of thinking such as Pavio’s
[33] Individual Differences Questionnaire. Also when details of the psychometric properties of the
AM are published it would be helpful for future work to assess both SDE and AM at the same time
given that the strongest relationship observed in the current study was for the measure of
egoistic bias. D. L. Paulhus (personal communication, October 23rd, 2003) has informed us that in
an unpublished study the correlation between SDE and AM was 0.56 in a fake good condition and
0.39 in an honest response condition. The moderate size of these correlations raises the
possibility that AM might correlate with self-report imagery questionnaires independently from
SDE and that the influence of socially desirable responding could be greater than the estimate
made from our studies which were based on SDE alone.
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Evaluation of the paper

Strengths

Paper 2 extended the work began in paper 1 by generating two main empirical findings:

1) The data from the Shapes Questionnaire showed a similar pattern of correlations to
those observed in paper 1. The Shapes Questionnaire ratings correlated primarily with
SDE. When judged using the global measure of factor scores on the single underlying
Shapes Questionnaire factor, the correlation between the Shapes Questionnaire and SDE
was of a similar size, r=.25, to the correlations seen for the imagery scales in paper 1. The
analysis showed that the correlations with SDE were not restricted solely to self-reports
of image vividness, or to images of naturalistic scenes. Instead they extended to other
pictorial aspects such as the amount of detail in an image, and to the ratings of imagery
processes such as ease of generation and ease of maintenance. All correlations with
Shapes questionnaire ratings were positive in direction such that ‘better’ imagery, for
example greater ease of imagery processes, were associated with higher social
desirability scores.
2) The significant positive correlation between the Shapes Questionnaire–SDE correlations
and the reflection of imagery ability ratings suggests that the correlation reflects the
extent to which participants perceived an imagery rating as indicating a person’s ability
at visual imagery. For example, ratings of image clarity and sharpness correlated r=.25
with SDE and were rated highly by participants as indicating ability, whereas whether
rotation was continuous or discrete correlated r=.01 and was rated lowly as indicating
ability. This finding is more consistent with the self-report imagery questionnaire and
SDE correlations reflecting distortion rather than substantive factors. Paper 2 was the
first to explore participants’ perceptions of the extent to which different imagery
properties might reflect imagery ability.

The paper also explored the factor structure of the Shapes Questionnaire. The factor analysis
suggested that the Shapes Questionnaire items, when administered as a 5 item test, load on
just one factor. The factor was a global measure of imagery ability taking in both static and
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dynamic aspects, which primarily reflected the ease and vividness of imagery processes and
accounted for 43.94% of variance in the data set.

In their work Dean and Morris (1991, 2003) have compared the size of the correlations seen
between the Shapes Questionnaire and objective spatial tests compared to other self-report
imagery questionnaires such as the VVIQ and spatial tests, in an attempt to understand why
such self-report imagery questionnaires rarely correlate with spatial tests. In both papers
they found scores on their questionnaire to show a stronger relationship with scores on
spatial tests than other self-report imagery questionnaires and report correlations as high as
r=.51 (ease of maintenance) using their test. They suggest that this may be because of the
better match in item type and / or type of imagery between the Shapes Questionnaire and
spatial tests, and the limits of only measuring imagery in terms of vividness which they
suggest may only be an overall measure of imagery processes.

It is interesting to note that the highest correlation seen across Dean and Morris’s studies
involved the ease of maintenance scale. In paper 2, this scale showed a correlation of r=.22
with SDE. Thus the Shapes Questionnaire’s relationship with SDE does not appear to prevent
it from correlating with objective measures of imagery ability.

Limitations

The second paper had some of the same limitations as paper 1. For example, only two of
Paulhus’s four BIDR scales were used in the study, the SDE and IM. The limitations of this
approach have been previously discussed in paper 1.

The data in paper 2 was collected across two samples. The first sample of 120 participants
answered the Shapes Questionnaire, of whom 100 also answered the SDE and IM scales of
the BIDR. The second sample of 78 participants answered the reflection of imagery ability
questionnaire. However, correlations comparing the sizes of the Imagery scale–SDE
correlations with the ratings of imagery ability were made across samples. This situation
opens up the results to the influence of gross individual differences between samples.
Interpretation of the results would have been more straightforward if all of the data had
been collected from the same participants. Also, it would also have been preferable if the 20
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participants who only answered the Shapes Questionnaire had also answered the BIDR
scales.

While the sample size of 120 for the exploratory factor analysis was within acceptable limits,
ideally it would had been larger still. Field (2013) describes samples of over 300 as ‘good’.
Guadagnoli and Velicer (1988) report that factors with four or more loadings greater than .6
are reliable regardless of the sample size. In line with this, the single factor which emerged
for the Shapes Questionnaire in paper 2 had six items which loaded higher than .6.
Futhermore, a more rigorous test of the factor structure of the questionnaire would have
been achieved if the theory-driven approach of CFA had been used.
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Paper 3: Allbutt, Ling, Heffenan and Shafiullah (2008)

Reference: Allbutt, J., Ling, J., Heffernan, T., M., & Shafiullah, M. (2008). The relationship
between self-report imagery questionnaire scores and sub-types of social desirable
responding: Auditory imagery, visual imagery and visual thinking style. Journal of Individual
Differences, 29, 4, 181-188. https://doi.org/10.1027/1614-0001.29.4.181

Aims of the paper

The primary aim of paper 3 was to investigate whether the pattern of findings observed in
the previous papers generalised to the ratings of vividness of auditory imagery i.e. a
different sensory modality, the second version of the VVIQ which had been claimed by
Marks to be an advance on its predecessor, and a measure of visual thinking style which had
been suggested to be less open to social desirable responding effects than scales based on
properties of imagery such as ratings of its vividness. Paper 3 reported results from three
self-report imagery questionnaires, the Auditory Imagery Scale (AIS) which measures the
vividness of auditory imagery, the second version of the VVIQ called the VVIQ version 2
(VVIQ-2) and a measure of habitual visual thinking style the Individual Differences
Questionnaire – Imagery Habit Scale (IDQ-IHS), together with the SDE and IM scales of the
BIDR. None of the three self-report imagery questionnaires had been correlated before with
a measure of social desirable responding.

The second aim was to investigate whether the method used to score the BIDR scales,
dichotomous versus continuous, had an impact on the pattern of results seen.

The third aim was to investigate whether the size of correlations seen between the different
self-report imagery questionnaire ratings and the BIDR scales showed a relationship with
participants’ ratings of desire to possess different aspects of imagery i.e. how much they
were valued. Testing this had the potential to shed light on whether the relationship seen
between self-report imagery questionnaires and the egoistic bias was due to distortion or
substantive factors. If the size of correlations between the imagery questionnaires and SDE
varied in line with participants’ ratings of desire to possess different aspects of imagery, this
would be suggestive that the relationship reflected distortion.
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The relationship between self-report imagery questionnaire scores and sub-types of social desirable
responding: Auditory imagery, visual imagery and thinking style
Pre-publication edition. Used by permission from the Journal of Individual Differences, 2008, 29, 4,
181-188. © 2008 Hogrefe & Huber Publishers (now Hogrefe Publishing) www.hogrefe.com DO
10.1027/1614-0001.29.4.181. Note this article may not exactly replicate the final version. It is not the
version of record and is therefore not suitable for citation.
Abstract
Allbutt, Ling and Shafiullah (2006a) and Allbutt, Shafiullah and Ling (2006b) found that scores on selfreport measures of visual imagery vividness and other imagery properties such as ease of generation,
correlate primarily with the egoistic form of social desirable responding (the tendency to claim
positive social and intellectual qualities) rather than the moralistic form (the claiming of positive
moral qualities and the refutation of negative socially-deviant qualities). Here, three studies are
reported which investigate whether this pattern of findings generalises to the ratings of imagery
vividness in the auditory modality, a new version of the Vividness of Visual Imagery Questionnaire
(Marks, 1995), and reports of visual thinking style. Samples of undergraduate psychology students
were tested. The measure of social desirable responding used was the Balanced Inventory of
Desirable Responding (BIDR; Paulhus, 2002). Continuous and dichotomous scoring methods of the
BIDR were also compared. Correlational analyses found the following: 1) The VVIQ-2 correlated with
the egoistic bias as its predecessor had done in Allbutt et al.’s previous work; 2) Vividness of auditory
imagery and visual thinking style were not significantly related to BIDR scores; and 3) Both BIDR
scoring methods produced similar patterns of results. The results are interpreted in terms of our
assertion that properties of imagery that are perceived to be associated with imagery as a skill and /
or are more valued by respondents are more likely to correlate with measures of social desirable
responding.

Introduction
Mental images are quasi-perceptual mental representations. In the visual modality mental imagery
would refer to the experience of mentally visualising the appearance of something, usually without it
being present. In the auditory modality it would refer to the experience of ‘hearing’ the sound made
by the object in your mind under the same circumstances. A commonly used approach to assessing
individual differences in imagery ability has been the use of subjective self-report imagery tests. In
these tests participants are asked to introspect on their imagery experience and comment on
selected aspects such as the vividness of their imagery, the ability to control their images or the
extent to which they use imagery in certain specified situations. Since the first use of such tests by
Francis Galton (1883), numerous self-report tests have been developed with almost all of them
focusing on visual aspects of mental imagery. Self-report imagery questionnaires have the advantage
of being quick and easy to use and for some aspects of imagery experience, such as image vividness,
appear to be the only measurement option available. However, self-report visual imagery
questionnaires typically only show only weak correlations with objective behavioural spatial tests
(e.g. Poltrock & Brown, 1984) which are assumed to also involve mental imagery. One factor causing
this may be differences in the nature of the items to be imaged, as Dean and Morris (1991) found
correlations between both types of tests as high as +0.51 when the items to be imaged on the selfreport test were of the kind used in spatial tests. Another factor may be that different kinds of
imagery are involved in the two tests with self-report questionnaires involving visual representations
while spatial tests involve more amodal spatial representations. This is plausible as
psychophysiological research has shown brain activity associated with visual imagery tasks such as
visual image generation, which is greater in amplitude for high scorers on self-report visual imagery
questionnaires, to peak over left occipital areas (e.g. Allbutt, 2000; Farah & Peronnet, 1989). In
contrast, brain activity associated with typical spatial task manipulations such as mental rotation
peak over right parietal areas (e.g. Rösler, Schumacher & Sojka, 1990; Peronnet & Farah, 1989).
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Social Desirable Responding: Distortion and error or valid responding?
A concern over the use of self-report imagery questionnaires has been the extent to which responses
on them might be ‘contaminated’ by social desirable responding. Paulhus (2002) defines social
desirable responding as “…the tendency to give overly positive self-descriptions” (p50). Traditionally
social desirable responding has been viewed as distortion or error that should be eliminated or
minimised. This does not necessarily mean a person scoring high on a social desirability
questionnaire is lying, they may simply have a distorted view of themselves, or a high need to be
valued and accepted by others. But whatever the cause the end result is the same, a departure from
reality. However, more recently this view point has come to be questioned. Many psychologists now
believe that social desirable responding is better viewed as a personality trait in its own right that is
related to other positive traits such as psychological adjustment or conscientiousness, and so should
be treated as substantive or valid responding. Findings by Piedmont, McCrae, Riemann and
Angleitner (2000) and McCrae and Costa (1983) that that controlling social desirable responding
usually had either no effect on correlations between self assessments on the ‘big five’ factors of
personality and external criterions (parallel spouse or peer ratings) or actually reduced the size of
these correlations, have usually been viewed as supporting this position.
Social Desirable Responding and self-report imagery questionnaires
Within the imagery literature social desirable responding has been viewed as distortion or error, and
research into it has taken two forms. The first kind of research has either experimentally manipulated
the social pressure in a situation or the perceived desirability of imagery ability and shown that such
factors can have an influence on imagery test responses (e.g. Ashton & White, 1975). The second
kind has correlated responses on imagery tests with responses on psychometric measures of social
desirable responding to assess the size of the relationship between these variables. McKelvie (1995a)
drew on the findings of studies that have calculated the average size of correlations between large
numbers of psychological variables, considerations of factors that affect reliability and validity and
the suggestions for cut-off points made by other authors, to suggest that correlations in excess of
0.25 in this context would indicate unacceptable ‘contamination’ of imagery questionnaires by social
desirable responding.
McKelvie’s (1995b) meta-analysis is an important starting point for attempting to gauge the size of
the relationship between self-report imagery scales and social desirable responding. This is because
he attempted to estimate the size of correlation between probably the most widely used imagery
scale, the VVIQ-1 (Vividness of Visual Imagery Questionnaire version 1, Marks 1973), and most widely
used test of social desirable responding the Marlowe-Crowne test (MC; Crowne & Marlowe, 1960).
McKelvie (1995b) made two estimates of the size of this relationship. The first estimate was based on
correlations with the MC test only. Data from ten studies lead to a reported r of 0.189, with more
vivid imagery being associated with greater social desirable responding. The second estimate added a
further six correlations to McKelvie’s data pool from three other tests of social desirable responding
used in a study by Anderson and Buyer (1994). Inclusion of this extra data produced a revised r of
0.075, indicating a much weaker relationship with social desirable responding. Working from a view
of social desirable responding as distortion or error McKelvie (1995b) concluded that “…the VVIQ is
not seriously contaminated by social desirable responding, and is perhaps not contaminated at all”
(p. 209). However, in previous articles, (Allbutt, Ling & Shafiullah, 1996a; Allbutt, Shafiullah, & Ling,
1996b), we have argued that McKelvie’s estimate of the size of the relationship between the VVIQ-1
and social desirable responding may be an underestimate because previous research is limited in
that it: 1) theorises social desirable responding as a unitary construct, and 2) because it relies
predominantly on the MC test as its measure of social desirable responding which may not be the
most appropriate measure for this particular context.
Forms of Social Desirable Responding
Several researchers, prompted by observations of low intercorrelations between different measures,
have argued that social desirable responding may occur in more than one form (e.g. Edwards, Diers &

130
Walker, 1962; Wiggins, 1959). Work by Paulhus into the types of social desirable responding has
been particularly influential, not least because it has led to the development of a questionnaire to
measure different forms of social desirable responding called the Balanced Inventory of Desirable
Responding Version 8 (BIDR, Paulhus, 2002). In his latest theory, Paulhus (2002) has proposed a twotier model of social desirable responding which has a primary distinction in terms of ‘personality
content’ (Paulhus, 2002, p63), and a secondary distinction in terms of level of consciousness (see
Figure 1).

In the first tier there is a separation of social desirable responding into egoistic and moralistic biases.
The egoistic bias refers to the tendency to claim positive social and intellectual qualities, while the
moralistic bias refers to the claiming of positive moral qualities and the refutation of negative
socially-deviant qualities. In the second tier, both the egoistic and moralistic biases are divided into
conscious and unconscious forms. The egoistic bias separates into self-deceptive enhancement (SDE)
in its unconscious form and agency management (AM) in its conscious form. The moralistic bias
separates into self-deceptive denial (SDD) in its unconscious form and communion management
(CM) in its conscious form. These four types of social desirable responding map straightforwardly
onto the four scales of the BIDR which bear the same names, except for CM which is referred to as
the impression management scale (IM) rather than the CM scale. Paulhus and his colleagues have
offered support for this model from studies that have varied the kind of ‘fake good’ instructions
given to participants to elicit social desirable responding (Paulhus & Notareschi,1993), and studies
that have factored residual scores derived from differences between self and other estimates of
personality and intelligence together with scores from measures of social desirable responding (John
& Paulhus, 2000; Paulhus & John, 1998).
Problems with using the Marlowe-Crowne Test
Both of McKelvie’s (1995b) estimates of the degree of relationship between the VVIQ-1 and social
desirable responding drew either exclusively or predominately on data from the MC scale. The MC
test assumes that social desirable responding is a unitary construct. Further, it would seem likely that
respondents answering self-report imagery questionnaires will view imagery as an ability being
tested and will value responses they perceive to indicate ‘better’ imagery ability. Given this, the
egoistic bias with its emphasis on claiming positive social and intellectual qualities, would seem to be
more likely to correlate with self-report imagery questionnaires than the moralistic bias. However,
Paulhus (1984) found the MC test to load 0.68 on a factor labelled as ‘impression management’
(corresponding to CM in Paulhus’s 2002 model) and 0.40 on a factor labelled as ‘self-deception’
(corresponding to SDE in Paulhus’s 2002 model). Thus the MC test would seem to be more a measure
of moralistic bias than egoistic bias. As such the estimates made by McKelvie may have
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underestimated the size of the relationship between the VVIQ-1 and social desirable responding.
Our previous research
To date we have conducted a series of studies to investigate the relationship between a variety of
self-report imagery tests and social desirable responding (Allbutt et al., 2006b; Allbutt, et al., 2006a),
the results of which support our critique of the previous literature and its reliance on data from the
MC test. In our research we have used the SDE and IM scales of the BIDR as our measures of social
desirable responding. The SDE and IM scales were selected because they are the most well
established of the BIDR scales; the scales include one measure of egoistic bias and one measure of
moralistic bias. Only these two scales of the BIDR were used for several reasons. First, in order to
keep the demands placed on participants to a manageable level. Second, and as noted by Paulhus
(1999) himself, there are several features of the SDD scale that make its use at the present time
unappealing: some of the SDD scale items are considered offensive by ethical review boards, the
scale has been found to correlate highly with IM under many conditions and its additional 20 items
can make the BIDR overly long. Third, the newest of the BIDR scales, AM, is a relatively untested scale
and has as yet no published data on its psychometric properties. The results of both of our studies
found the correlations with self-report imagery tests and SDE to be higher than those with IM, and
‘greater’ imagery ability was always associated with higher social desirable responding. Allbutt et al.
(2006b) used two imagery tests which attempt to measure the vividness of either visual imagery or
movement imagery: the VVIQ-1 and the Vividness of Movement Imagery Questionnaire (VMIQ; Isaac,
Marks & Russell, 1986). The correlations between SDE and the imagery scales were found to be:
VVIQ -0.25; VMIQ -0.31. Allbutt et al., (2006a) used a further imagery test: The Shapes Questionnaire
(Dean & Morris, 1991; 2003). This questionnaire aims to assess a wide range of self-reported visual
imagery properties including vividness, but also assesses 17 other aspects of the imagery experience
such as the ease of evoking an image and the amount of detail in an image. This imagery test was
used as it allowed us to investigate whether the pattern of results found by the first article would
generalise beyond ratings of imagery vividness. A factor analysis of the questionnaire’s 16
continuously scored items found one global imagery factor that accounted for 43.94% of variance.
The correlation between factor scores from this factor and SDE was 0.25. In addition, eight of the 16
items from the questionnaire correlated significantly with SDE, and the size of these correlations
correlated positively with the extent to which participants rated the properties as measuring imagery
ability. These results suggested that the pattern seen in our first article did indeed generalise to
ratings of other aspects of visual imagery. Further, the correlations between the imagery scales and
SDE from the two articles suggest a stronger relationship between self-report imagery measures and
social desirable responding than suggested by McKelvie’s (1995b) two estimates.
Our position on the ‘substance vs style’ issue is as follows. The results of Piedmont et al. (2000) and
McCrae and Costa (1983) would at first seem to imply that correlations between self-report imagery
questionnaires and SDE reflect a substantive relationship. Following from these attempts to control
for SDE might also have either no effect, or reduce correlations between self-report imagery
questionnaires and other variables. Indeed, Pauls and Stemmler (2003) have replicated these results
using shortened German versions of the SDE and IM BIDR scales, and Paulhus (1994) himself states
that under low demand conditions (e.g. anonymity) SDE correlations are almost always substantive.
However, Pauls and Stemmler (2003) have questioned Piedmont et al. and McCrae and Costa’s
conclusions that their results necessarily imply substantive relations. They note that there are both
similarities and differences between ‘self’ and ‘other’ ratings made on the big five personality traits.
They argue that similarities might occur for other reasons than substantive ones. High social
desirable responding scorers may believe the distorted view they have of themselves, project the
view to others and strive to behave as consistently with it, thus causing others to share this distorted
view too to a substantial, but not to a complete degree. This could contribute to why controlling for
social desirable responding has no beneficial effect. Pauls and Stemmler also draw on observations of
trends in their and other’s data, and further analysis not conducted by Piedmont et al. and McCrae
and Costa, to highlight important differences between self and other ratings. They note a trend in
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studies of this type for scores on measures of social desirable responding to correlate more highly
with self ratings than other ratings. They also calculated self rating inflation scores by for big five
traits by regressing self ratings on other ratings, and then correlated these residual scores with the
BIDR scales. Their analysis showed that both SDE and IM were correlated with relevant inflation
scores. In light of this, Pauls and Stemmler suggest that SDE and IM scales assess both valid
personality traits and distortion, and that at least under anonymous conditions they are good
indicators of distortion. However, attempting to control for social desirable responding does not
appear to be an effective way to handle bias in the area of personality assessment.
In addition to the points made by Pauls and Stemmler (2003), we would argue that these findings
relate to the effects of controlling social desirable responding on correlations between personality
questionnaires. It may be the case that even if social desirable responding reflects a substantive
effect, it may still be an independent construct from mental imagery and so its control would aid
more precise measurement of mental imagery processes. Indeed Helmes (2000) argues that
‘Whether variance associated with social desirability is due to a response style or to a meaningful
construct, the net result is the same. The variance that is associated with social desirability is almost
always different at a conceptual level from the variable(s) in question’ (p35-36). Data of some
relevance to this issue comes from Allbutt et al. (1996b). There we found that partialing out SDE and
IM reduced the size of correlations between the VVIQ-1 and a measure of movement imagery (the
Vividness of Movement Imagery Questionnaire; Isaac, Marks, & Russell, 1986) by only between 0.01
and 0.06. Further work is needed though, in order to examine whether this pattern of results can be
extended to other types of criterion e.g. perceptual and visual memory tests before firm conclusions
can be drawn. If the relationship does prove to be substantive and mental imagery is not an
independent construct, charting the relationship between types of social desirable responding and
types of self-report imagery questionnaires would advance our understanding of factors affecting
responses on such questionnaires.
The current paper
In this paper we report the findings of three studies which attempt to extend our previous work by
investigating whether the pattern of findings observed in our previous articles will be seen with: 1) a
measure of vividness of auditory imagery i.e. a different sensory modality; 2) a new version of the
VVIQ which has been claimed to be an advance on its predecessor; 3) a measure of habitual thinking
style which has been suggested to be less open to social desirable responding effects (e.g.
Richardson, 1977a) than scales based on properties of imagery such as ratings of its vividness; and 4)
to investigate whether the method used to score the BIDR scales has an impact on the pattern of
results seen. In keeping with our previous two articles and for the same reasons stated previously,
the research reported here made use of only the SDE and IM scales of the BIDR.
Study 1: Auditory imagery, visual imagery and social desirable responding
In Study 1 participants answered a measure of vividness of auditory imagery, the Auditory Imagery
Scale (AIS; Gissurarson 1992), as well as a new version of the VVIQ called the VVIQ version 2 (VVIQ-2;
Marks, 1995). The AIS has never been correlated with a measure of social desirable responding. It is
possible that the value participants place on the ability to form vivid images in different modalities
might vary. In particular, because of its importance to us as a sensory modality, vision (and as a
consequence visual imagery), might be valued above other sensory modalities. If this is true we
might expect to observe a larger relationship between social desirable responding and responses to
self-report tests of visual imagery than with auditory imagery and as a consequence see higher
correlations with SDE for such tests. Marks developed the VVIQ-2 in response to criticisms of the
VVIQ-1. Compared to the original VVIQ the VVIQ-2 has 16 additional items so that the scale samples
a wider range of imagery ratings, a reversal of its scoring of responses such that greatest vividness of
imagery is now scored ‘5’ rather than ‘1’ and all ratings are made only once with eyes closed. We
used the VVIQ-2 because we were interested in whether the new version of the VVIQ would
correlate with SDE as its predecessor had.
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We also investigated the impact of the scoring method used for the BIDR on the pattern of results
obtained. There are two ways to score the subscales. The ‘continuous method’ involves scoring all
answers on a continuous scale. The ‘dichotomous method’ is to score only extreme responses (after
negative items are recoded responses of either six or seven on an item are counted as one point
while any other response does not score). In our previous investigations into the relationship
between self-report imagery scales and social desirable responding we have only used the
dichotomous scoring method. Paulhus (1991, 1994) favours this method as it scores only clearly
exaggerated or managed responses, and for the SDE he argued that dichotomous scoring
‘emphasises the distinction between typical responses and ones indicating extreme claims of
confidence. Thus this scoring provides some assurance that over-confidence rather than confidence
is being tapped’ (Paulhus, 1994, p21). We propose a minor revision to this assessment in suggesting
that the dichotomous scoring method most likely reflects over-confidence, while the continuous
scoring method most likely reflects a combination of over-confidence, confidence and also underconfidence. Stöber, Dette and Musch (2002) attempted to compare the effectiveness of the two
scoring methods using a German version of the BIDR. They argued that their data found support for
the continuous method as it showed: 1) higher Cronbach’s alphas; 2) higher convergent correlations
with other measures of social desirable responding; 3) more consistent effects with self-presentation
instructions (fake-good vs fake-bad instructions); and 4) SDE scores showed higher correlations with
those traits of the Five-Factor model or personality for which substantial correlations were expected
i.e. neuroticism, extraversion and conscientiousness. Further, Stöber et al. found correlation
coefficients between SDE scored dichotomously and continuously across three studies to be +0.79,
+0.69 and +0.67, and between IM scored dichotomously and continuously to be +0.84, +0.82 and
+0.79. These patterns of results support the view that the two scoring methods may be assessing
different constructs, particularly for the SDE scale. Given Stöber et al.’s findings it seems prudent to
consider the impact of the BIDR scoring method on our results.
Method
Participants
There were 113 undergraduate psychology students (31 males, 82 females). Ages ranged from ages 18
to 51 years with a mean age of 25.2 years. All participants were volunteers and no inducements were
paid to them.

Materials
Ethical rights form. A form was used which notified participants of the rights they possessed under
the British Psychological Society’s code of ethics.
Auditory Imagery Scale (AIS; Guissurason, 1992). Assesses vividness of auditory imagery using 7
items. Participants form a series of images of the sounds made by a car, telephone, footsteps, water
dripping, snapping twigs, people talking, and music. Ratings of image vividness are made on a 4-point
scale ranging from 1, (Very clear sound / noise), to 4, (No sound / noise at all). Lower scores indicate
more vivid imagery. Guissurason (1992) reported a Cronbach’s alpha of 0.80 and in a factor analysis
found all items to load on one common factor. He also found the AIS to correlate 0.48 with the VVIQ
and –0.23 with Gordon’s Test of Visual Imagery control (GTVIC; Gordon, 1949), indicating that selfreported vivid auditory imagery was positively associated with vivid visual imagery and better control
of visual imagery. The moderate size of the first correlation and low size of the second suggests that
the AIS is measuring a related but distinct construct to those measured by the VVIQ-1 and GTVIC. The
test-retest reliability of the AIS has not yet been tested.
Vividness of Visual Imagery Scale Version 2 (VVIQ-2; Marks, 1995). Assesses vividness of visual imagery
using 32 items. Participants form a series of images of a friend or relative’s face, the rising sun, a shop,
a country scene, being driven in a car, a beach, a railway station, and a garden with lawns. Ratings of
image vividness are made on a 5-point scale ranging from 5, (Perfectly clear and vivid as normal vision),
to 1, (No image at all, you only ‘know’ you are thinking of the object). The ratings are made once with
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the eyes closed. In contrast to the way the original VVIQ was scored, the new version of the VVIQ is
scored so that higher scores indicate more vivid imagery. No reliability or validity data has been
published on the VVIQ-2, although in the current study Cronbach’s alpha was found to be 0.93. Also,
because the first 16 items of the VVIQ-2 are the same as the 16 items that form the VVIQ-1, results on
the VVIQ-1 suggest the likely pattern for the VVIQ-2. McKelvie (1995b) reviewed over 100 articles
relevant to the VVIQ-1 and concluded it had good internal consistency, acceptable test-retest reliability
and found support for its validity from tests of content and criterion-related validity.
The Balanced Inventory of Desirable Responding Version 8 (BIDR; Paulhus, 2002). Assesses social
desirable responding. The two main 20 item subscales, SDE and IM, were used. SDE is a measure of
unconscious egoistic bias. The subscale has statements about the respondent’s abilities across a
range of situations, half of which are positively phrased and half negatively phrased. For example ‘My
first impressions of people usually turn out to be right’ (positive). Responses were made on a seven
point scale ranging from 1, (Not true), to 7, (Very true). IM is a measure of conscious moralistic bias
and this subscale is organised in a similar fashion to that of the SDE. It has statements about the
respondent’s ethical behaviour across a range of situations, half of which are positively phrased and
half negatively phrased. For example ‘I never cover up my mistakes’ (positive). Responses are made
on the same 7 point scale as the SDE.
The subscales were scored using the continuous and the dichotomous methods to allow a
comparison of their effects. The ‘continuous method’ is to recode responses to negative items and
then simply sum scores on the 7-point scale across items. The ‘dichotomous method’ is to score only
extreme scores. Negative items are recoded and then responses of either six or seven on an item are
counted as one point, while responses of one to five do not score. The points are totaled for each
subscale separately. For both scoring methods higher scores indicate more SDE or IM.
Additional instructions were added to the start of the BIDR to make two items from the SDE scale
and one item from the IM scale relevant to all participants. The items from the SDE scale were: item
8, “I am not a safe driver when I exceed the speed limit”, and item 14, “My parents are not always
fair when they punish me”. The item from the IM scale was: item 33, I sometimes drive faster than
the sped limit”. Items 8 and 33 are problematic for participants who do not drive, so they were asked
to answer the items by imagining what they would be like if they were to drive. Item 14 is
problematic for older participants and so the instructions asked participants to remember back to
when they lived at home and comment on how they felt at the time. This approach was preferred to
the omission of these items as it preserved the balanced nature of the BIDR scales.
Paulhus (1994) reported Cronbach’s alphas for SDE scored dichotomously to range from 0.65 to 0.75
and scored continuously to range from 0.70 to 0.82. Test-retest reliability over a five week interval
scored dichotomously was 0.69. Cronbach’s alphas for IM scored dichotomously range from 0.75 to
0.80 and scored continuously to range from 0.80 to 0.86. Test-retest reliability over a five week
interval scored dichotomously was 0.77. Paulhus reports a number of studies that support the
validity of the BIDR, including the results of factor analyses and evidence supporting the convergent
and discriminant validity of the two scales.
The ethics form and three questionnaires were combined together into a booklet, starting with the
ethics form, followed by the AIS, VVIQ-2 and ending with the BIDR. In the BIDR the SDE scale appears
before the IM scale.
Procedure
Participants answered the questionnaires in the last hour of a two hour laboratory class. They were
asked to seat themselves as far apart as possible. Responses were made in silence and participants
were told not to put their name anywhere in the booklet. Participants answered the questionnaires
in the order in which they appeared in the booklet. The following week they were given a debriefing
sheet which explained the purpose of the study and gave the contact details of the experimenters in
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case of queries.
Results
A series of Pearson Product Moment correlations between the AIS, VVIQ-2, and BIDR SDE and IM
subscales were carried out to investigate the correlations between the imagery scales and the social
desirable responding scales. Prior to analysis the variables were screened for univariate and bivariate
outliers. Screening revealed two univariate outliers reducing the sample size to 111. Non-normal
distributions were corrected with transformations such that AIS received a logarithmic
transformation and dichotomously scores SDE a square root transformation. A prospective power
analysis using tables for Pearson’s Product Moment correlation showed that for a two tailed test a
sample size of 90 would be required to detect a medium effect size (Clark-Carter, 1997). Thus the
sample size was sufficient for this purpose. The results of the Pearson’s correlational analysis can be
seen in Table 1. Continuous scoring of BIDR scales is indicated by the suffix ‘c’ and dichotomous
scoring by the suffix ‘d’. Because the AIS and VVIQ-2 differ considerably in their number of items (7
versus 32 items), the correlations between the AIS and BIDR scales were corrected for test length
using the Spearman-Brown correction formula taken from Thorndike (1982). The correction left the
correlation between AIS and IM-c unaltered, and increased the size of the three other AIS – BIDR
scale correlations by 0.01.

The AIS and VVIQ-2 self-report imagery questionnaires showed a significant low negative correlation
with each other indicating that high auditory and visual vividness of imagery were weakly associated.
With respect to the relationship between self-report imagery questionnaire scores and social desirable
responding, although correlations with SDE were slightly higher than with IM, neither reached
statistical significance whichever scoring method was used. In contrast, the VVIQ-2 showed a
significant low positive correlation with SDE that was identical in size for both scoring methods with
more vivid imagery being associated with greater SDE. No correlations between the VVIQ-2 and IM
were significant. Thus only the visual form of imagery appeared to be associated with social desirable
responding, and only with SDE.
The correlations between SDE and IM were low and positive, but only reached significance for the
dichotomous scoring method. This suggests that for this scoring method, high levels of both forms of
social desirable responding were weakly associated. The correlations between SDE continuous and
dichotomous scoring methods, and between IM continuous and dichotomous scoring methods, were
both positive, similarly large in size and significant. This shows that the scores obtained by both
methods were highly related.
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Discussion
The main result from Study 1 was that scores from the visual form of imagery appeared to be
associated with social desirable responding and only with the measure of the egoistic bias. The
correlation seen between the VVIQ-2 and SDE was 0.31 for both scoring methods and so comparable
in size to that seen for the original VVIQ (0.25) in our first study (Allbutt et al., 2006b).
The fact that only vividness of visual imagery correlated significantly with social desirable responding
is consistent with the position that visual imagery might be valued to a greater extent by participants
than imagery ability in other modalities. The AIS differs from the VVIQ-2 in several respects other
than being a measure of auditory imagery in that it has: 1) a 4 point response scale rather than 5
point response scale; 2) a scoring system whereby low scores indicate greater imagery ability rather
than high scores; and 3) the AIS has only seven items compared to the VVIQ-2’s 32 items. However,
none of these differences would seem able to account for the difference in the pattern of results for
the two modalities.
Study 2: Ratings of the relative desire to possess vivid mental imagery in auditory and visual
sensory modalities
From the results of Study 1 it was apparent that vividness of visual imagery correlated significantly
with social desirable responding while vividness of auditory imagery did not, and we speculated that
this might be because, while vividness in both modalities might be viewed as skills, vividness in the
visual modality was valued to a greater extent by participants than imagery ability in other
modalities. However, we had no direct evidence that vividness of visual imagery was valued more
greatly than vividness of auditory imagery. Thus, in Study 2 participants were asked to rate their
relative desire to possess vivid mental imagery in auditory and visual sensory modalities. They were
asked to express this separately for each modality on a short questionnaire using four point ratings
scales.
Method
Participants
There were 54 undergraduate psychology students (7 males, 47 females). Ages ranged from ages 19
to 54 years with a mean age of 23.4 years.
Materials
Ethical rights form. As per study 1.
A questionnaire for rating the relative desire to possess vivid mental imagery in auditory and visual
sensory modalities. Two short questions of the same format to assess the relative importance a
person places on having vivid auditory and visual imagery. For example the statement for the
auditory modality reads: ‘I would like to have vivid auditory imagery’. Response ratings are made on
4-point scales ranging from 0, (No, does not matter to me), to 3, (Yes, I would like to very much).
Higher scores indicate a greater desire to have vivid imagery in a given modality.
Procedure
The procedure was similar to that used in Study 1 except that the data was collected at the start of a
lecture.
Results
Data screening revealed no outliers but the distribution of visual imagery scores was positively
skewed so the data was analysed using a Wilcoxon signed ranks test for matching pairs. A
prospective power analysis showed a sample size of 42 would be required to detect a medium effect
size (Clark-Carter, 1997). The median rating for auditory imagery was 2 with an inter-quartile range
of 2, while the median rating for visual imagery was 3 with an inter-quartile range of 0.25. The
Wilcoxon test showed that vividness of visual imagery was desired significantly more than vividness
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of auditory imagery (Z=-4.72, p<0.0005, 2-tailed, N=54).
Discussion
The results of Study 2 supported the hypothesis that people in general value vividness of visual imagery
over vividness of auditory imagery. This adds further support to our proposed explanation for why in
Study 1 the measure of vividness of visual imagery correlated with SDE while the measure of vividness
of auditory imagery did not.
Study 3: Thinking style and social desirable responding
In Study 3 we sought to explore the relationship between measures of thinking style and social
desirable responding. Participants answered two measures of habitual thinking style the VerbilizerVisualizer Questionnaire (VVQ; Richardson, 1977a) and the Individual Differences Questionnaire –
Imagery Habit Scale (IDQ-IHS; Cohen & Saslona, 1990) together with the BIDR, although only the
results for the IDQ-IHS are reported here because research has questioned aspects of the reliability
and validity of the VVQ (e.g. Antonietti and Giorgetti, 1998).
The IDQ-HIS was developed from a subset of items contained in a previous questionnaire, Paivio’s
Individual Differences Questionnaire (IDQ; Paivio, 1971), which aimed to assess habitual visual and
verbal thinking styles via imagery and verbal sub-scales. However, Paivio and Harshman (1983)
carried out a factor analysis on the IDQ and found a pattern repeated across two samples each made
up of more than 300 respondents, that the imagery scale contained a mixture of factors. Three of
these factors were of a visual nature and were interpreted as habitual use of imagery, use of images
to solve problems and vividness of dreams, daydreams and imagination. In an attempt to produce a
questionnaire that was a purer measure of visual thinking style Cohen and Saslona (1990) developed
the IDQ-HIS from 13 items that loaded on a factor Paivio and Harshman’s first imagery factor.
Although the IDQ-HIS has never been correlated with a measure of social desirable responding
before, the IDQ has been in two studies. Richardson (1977b) reported correlations between the IDQ
visual scale and MC separately for males as –0.05 and for females as –0.06, while Hiscock (1978)
reported the correlation between the IDQ and MC for both genders combined as 0.10. While both
these studies used the MC test and so are open to the same limitations described previously in our
article, their results raise the possibility that measures attempting to assess habitual styles of
thinking might correlate to a lesser degree with social desirable responding than measures based on
properties of imagery such as ratings of its vividness. The possibility seems further to be supported
by the fact that when compared to questionnaires such as the VVIQ, most of the IDQ and IDQ-IHS
items appear less obviously connected to imagery as a skill e.g. ‘My thinking often consists of mental
pictures or images’, although some items of both IDQ questionnaires could be interpreted as
assessing skill aspects of imagery e.g. ‘When someone describes something that happens to them, I
sometimes find myself vividly imagining the events that happened’. Three items of the IDQ-HIS
(items 2, 5, and 8) refer to the ease generating an image and two items refer to the vividness of
imagery processes (items 3 and 6) and so might be interpreted by respondents as assessing a skill
aspect of imagery, while the remaining eight items relate to the frequency of use of imagery in
different situations and so do not.
Thus this study aimed to investigate the relationship between the IDQ-HIS and the scales of the BIDR,
and the study also investigated the impact of BIDR scoring method on the pattern of results seen as
in Study 1.
Method
Participants
There were 102 undergraduate first year psychology students (79 female, 23 male). Ages ranged from
17 to 74 with a mean age of 26.7 years. Participants were volunteers and no inducements were paid
to them.
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Materials
Ethical rights form. As per study 1.
Individual Differences Questionnaire (IDQ; Cohen & Saslona, 1990). Assesses the extent to which
people prefer a visual style of thinking using 13 items. Responses are made on a 5-point response
scale ranging from 1 (strongly agree) to 5 (strongly disagree). Seven items are ‘positively’ phrased
and six ‘negatively’ phrased. An example item is ‘Listening to someone recount their experiences
does not usually arouse mental pictures of the incidents being described’ (negative). Higher scores
indicate a greater preference for a visual style of thinking. Alstedt (1988, cited in Cohen & Saslona,
1990) reported a Cronbach’s alpha of 0.85 and a test-retest reliability coefficient after a 6 to 8 week
interval of 0.76. Cohen and Saslona found higher scores on the scale associated with better
performance on an intentional memory test for pictured objects and on an incidental memory test
for their colours.
The BIDR. SDE and IM scales as per Study 1.
The ethics form and three questionnaires were combined together into a booklet. The booklet started
with the ethics form, followed by the VVQ, IDQ-IHS and ended with the BIDR.
Procedure
The procedure was identical to that used in Study 1.
Results
A series of Pearson Product Moment correlations between the IDQ-IHS and BIDR (SDE and IM
subscales scored using continuous and dichotomous methods) were carried out to investigate the
correlations between the imagery scales and the social desirable responding scales. The procedures
followed were identical to those used in Study 1. Data screening revealed 12 outliers reducing the
sample size to 90. Non-normal distributions were corrected with transformations such that the IDQIHS received a logarithmic transformation and both BIDR subscales a square root transformation. As
per Study 1 a prospective power analysis showed a sample size of 90 would be required to detect a
medium effect size (Clark-Carter, 1997). The results of the Pearson’s correlational analysis can be
seen in Table 2. Continuous scoring of BIDR scales is indicated by the suffix ‘c’ and dichotomous
scoring by the suffix ‘d’.

The IDQ-IHS did not correlate significantly with SDE, but its correlations with SDE were positive in
direction, similar in size and approached significance for both scoring methods while those with IM
were much nearer zero. None of the intercorrelations between SDE and IM for either scoring method
reached significance. The correlations between SDE continuous and dichotomous scoring methods,
and between IM continuous and dichotomous scoring methods, were both positive and large in size,
however, the degree of association was greater for IM than for SDE. This shows that the scores
obtained by both methods were highly related but more so for the IM scale in this sample.
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Discussion
The IDQ-IHS showed no significant correlations with SDE, however, its correlations with SDE
approached significance for both methods of scoring while its correlations with IM were much more
clearly near zero. It is possible that with a larger sample size and the accompanying increase in
statistical power, a significant relationship with SDE might have been detected. Therefore, it seems
that the IDQ-HIS, and possibly other questionnaires that attempt to measure thinking style, correlate
to a lesser degree with social desirable responding than tests such as the VVIQ, and that this is
probably because fewer of the IDQ-HIS items relate to imagery as a skill.
General discussion
The correlations between imagery self-report questionnaires in Study 1 and Study 3 show a similar
pattern to that seen before in that the strongest correlations are always with SDE rather than IM and
that the correlations with SDE are always positive in direction, that is, higher SDE was associated with
‘better’ imagery. However, while the VVIQ-2 correlated significantly with SDE as its predecessor had
done in our previous work, vividness of auditory imagery and visual thinking style were not
significantly related to BIDR scores. The patterns of results were consistent across the dichotomous
and continuous scoring methods of the BIDR scales, and as such would appear to be due to the overconfidence elements of SDE which is likely to be tapped by both scoring methods. Taken overall, the
results suggest that properties of imagery that are perceived to be associated with imagery as a skill
and / or are more valued by respondents are more likely to correlate with egoistic measures of social
desirable responding. The results also support our assertion that the BIDR is a superior measure of
social desirable responding to the MC test because of its ability to treat social desirable responding
as a multifactorial phenomenon.
In our introduction, we noted that there is debate over whether correlations with social desirable
responding should best be viewed as distortion and error or valid responding. If social desirable
responding is best viewed as distortion or best viewed as different on a conceptual level then
McKelvie’s (1995a) suggestion that correlations with measures of social desirable responding in
excess of 0.25 (6.25% overlap of variance) would indicate an unacceptable degree of contamination
becomes relevant. Certainly the correlations from Study 1 involving the VVIQ-2 exceed this value.
However, we would suggest that, like all cut-off points, the exact value chosen is somewhat arbitrary,
and even assuming social desirable responding reflects distortion, judgements of the validity of
imagery questionnaires would need to be made in light of data on other aspects of validity as well.
But if social desirable responding is best viewed as valid responding in its own right the crucial
question becomes less how to control the influence of SDE, and more to why SDE should correlate
with the VVIQ-2 and the other scales from our previous articles? One possible answer relates to
Ahsen’s work on the unvividness paradox (e.g. Ahsen, 1985, 1988, 1990; Hochman, 1994) which
shows the existence of nonconscious self-inhibitory forces which act to reduce the vividness of
images. For example, Ahsen (1990) asked participants to keep either their mother or father in mind
while answering the items of the VVIQ-1 and found that reported imagery vividness was less when
fathers were kept in mind. Rinaldo and Okada (1993) suggest that this phenomenon might be viewed
as a form of self-deception as participants may be erroneously making estimates of low vividness,
presumably because of the influence of emotionally charged associations with their fathers. This
interpretation is given support by the fact that Paulhus (1994) reports the highest correlates of the
SDE scale to be trait anxiety (-0.52) and self esteem (+0.50) and Davies, French and Keogh (1998)
report a correlation between the SDE and Eysenck’s neuroticism scale from the Eysenck Personality
Questionnaire-Revised (Eysenck & Eysenck, 1991) to be -0.53.
With respect to limitations of our study it should be noted that interpretation of the meaning of the
difference in pattern of correlations between SDE and IM scales is not straightforward as the scales
differ not only in terms of egoistic versus moralistic biases but also conscious versus unconscious
processes. However, we view the difference in type of bias to be most likely the key variable
underlying the differences in results we have obtained.
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Possible directions for future work include the following. Testing the assertion that social desirable
responding is an independent construct from mental imagery processes and so its control would aid
the assessment of self-reported imagery should be a priority for future work. McKelvie’s (1995b)
meta-analytical review reported relationships between the VVIQ-1 and other self-report imagery
questionnaires, perceptual measures and memory measures that were argued to provide evidence
to support the construct validity of the VVIQ. Repeating some of these studies and observing the
effect that controlling social desirable responding has would provide valuable data to help resolve
this issue. Also collecting data on the BIDR and MC test in the same study would allow a more direct
comparison of findings between the two tests. The measure of over-claiming developed by Paulhus,
Harms, Bruce and Lysy (2003), which is a concrete operalisation of self-enhancement, could be used
in an attempt to replicate our results using a measure of the egoistic bias other than the BIDR. Given
that the strongest relationship observed in the current study was for egoistic bias, when details of
the psychometric properties of the AM are published it would be desirable to assess both SDE and
AM at the same time. It is possible that AM correlates with self-report imagery questionnaires
independently from SDE and that the relationship with social desirable responding could be greater
than the estimate from this study which is based on SDE alone.
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Evaluation of paper

Strengths

Paper 3 produced four main findings:

1) The correlations between self-report imagery questionnaires in Studies 1 and 2 show a
similar pattern to that seen before in papers 1 and 2 in that the strongest correlations
are always with SDE rather than IM and that the correlations with SDE are always
positive in direction, that is, higher SDE was associated with ‘better’ imagery.
2) Of the correlations with SDE, the correlation with the VVIQ-2 was largest and significant,
the correlation with the IDQ-HIS was next largest and approached significance and the
correlation with the AIS was the smallest and not significant. The VVIQ-2 showed a
similar size correlation with SDE as had the VVQ-1 in paper 1 despite its innovations such
as the addition of four new items. Claims that questionnaires measuring the habitual use
of imagery as a thinking style are less likely to correlate with social desirable responding
were supported by the data.
3) The patterns of results were consistent across the dichotomous and continuous scoring
methods of the BIDR scales, and as such would appear to be due to the over-confidence
elements of SDE which is likely to be tapped by both scoring methods. It was concluded
that the method of scoring used for the BIDR scales had little effect on the results and so
neither scoring method appeared superior to the other.
4) The participants’ ratings of desire to possess the three aspects of imagery suggests that
imagery in the visual modality is valued above the auditory modality, and that within the
visual modality participants value vivid imagery more than a visual thinking style. Overall,
imagery in the visual modality appeared to be valued more than imagery in the auditory
modality because participants believed it would enhance remembering. Within the visual
modality vivid imagery appeared to be valued more than a thinking style because more
participants believed it would enhance remembering, and because some participants
believed that vividness was just more ‘important’ or ‘useful’ than a thinking style without
having a more specific reason for why this was so. The relative desire to possess the
three kinds of imagery mapped directly onto the size of their correlations with SDE. As
with the findings of paper 2, this result is more consistent with the self-report imagery
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questionnaire and SDE correlation reflecting distortion rather than a substantive
relationship.

Paper 3 was the first to explore the relationship between vividness of auditory imagery and
social desirable responding. It was also the first to explore participants’ relative desire to
possess different forms of imagery. The collection of qualitative data alongside the ratings,
gave insights into why participants held these different values.

When these results are taken together with those from paper 2, they suggest that the
pattern of correlations between the self-report imagery questionnaires and SDE was seen
because properties of imagery that are perceived to be associated with imagery as an ability,
or are more desired and valued by respondents, are more likely to correlate with egoistic
measures of social desirable responding. Moreover, the fact that the sizes of the correlation
of the self-report imagery scales were in line with ratings of imagery ability and value,
provided evidence to suggest that self-report imagery questionnaire–SDE correlations are
likely to reflect distortion rather than substance.

Research on the ‘hierarchy of the senses’ i.e. the importance of the five human senses for
human experience by philosophers, linguists and biologists, is in agreement with our finding
that visual imagery was valued more highly by our student participants than auditory
imagery. The Greek philosopher Aristotle (cited in Jutte, 2005) argued for an ordering of
vision, hearing, smell, taste and touch, with vision being the most important. More recently
linguists, for example San Roque et al (2015), have tested the hierarchy by exploring the
nature of sensory related words across different world languages. They have studied
features such as the number of linguistic terms present in languages to express experience in
each sensory modality and the universality of such terms. Their research suggests that vision
is dominant in all languages and that there is a strong trend for hearing to be placed second,
but that the position of the remaining three senses vary considerably across languages.

Paper 3 also explored the sensitivity of the two methods of scoring the BIDR scale within an
imagery questionnaire context. There are two ways to score the subscales: continuous
scoring and dichotomous scoring, and opinion is divided on which method is preferable.
Paulhus (1991, 1994) prefers the dichotomous method for the BIDR scales because it has the
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advantage of only scoring clearly exaggerated or managed responses, thus it involves not
just an endorsement of desirable features and rejection of undesirable features, but rather a
departure from reality. Most use of the BIDR follows Paulhus’s preference, however opinion
on its use is split. For example, Stöber et al. and Cervellione et al. have both criticized the
dichotomous scoring system for treating social desirable responding as an ‘all or nothing’
phenomena rather than one that occurs in degrees and argued that the dichotomization of
the measurement scale leads to a loss of information which may add to the error in
measurement. Further, they and other authors have found empirical support for the
continuous scoring method for example, superior psychometric properties. However, in
paper 3 both scoring methods produced similar results, so neither scoring method appeared
superior to the other.

Limitations

The third paper had one of the same limitations as papers 1 and 2 i.e. only two of Paulhus’s
four BIDR scales had been used in the study, the SDE and IM. The limitations of this
approach have been previously discussed.

The data in paper 3 was collected across three samples. As with paper 2, it would have been
preferable if all of the data had been collected from the same participants.
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Paper 4: Allbutt, Ling, Rowley and Shafiullah (2011)

Reference: Allbutt, J., Ling, J., Rowley, M. & Shafiullah, M. (2011) Vividness of visual imagery
and social desirable responding: Correlations of the Vividness of Visual imagery
Questionnaire with the Balanced Inventory of Desirable Responding and the MarloweCrowne. Behavior Research Methods, 43, 3, 791-799. https://doi.org/10.3758/s13428-0110086-8

Aims of the paper

Papers 2 and 3 had investigated the SDE correlation with self-reported imagery
questionnaires in different modalities and with ratings of imagery properties other than
vividness, and collected evidence that might help unpick the underlying nature of the
imagery scale–SDE correlations. Paper 4 returned to the most widely used imagery
questionnaire, the VVIQ-1, and ratings of visual imagery vividness to address some
important issues that had remained outstanding from papers 1-3, such as whether our
critique of the use of the MC scale by previous authors was correct.

The primary aim of paper 4 was to make a direct comparison of how the VVIQ-1 correlated
with the four scales of the BIDR and the MC scale in a single sample of participants. The
previous three papers had argued that McKelvie (1995b) had underestimated the degree of
relationship between the VVIQ-1 and social desirable responding because of a reliance on
data from the MC scale, which appears primarily be a measure of moralistic bias. However,
the validity of this argument had not been tested directly using the MC scale. Also, the
previous three papers had only used the SDE and IM scales of the BIDR. They had been
chosen because they were the most well established of Paulhus’s scales. However, according
to Paulhus’s (2002) model, SDE and IM differ not only in terms of the egoistic and moralistic
biases, but also in their suitability to measure unconscious and conscious levels of social
desirable responding. As such, it was not possible to say for sure that the reason why the
self-report imagery questionnaires correlated with SDE, but not with IM, was because SDE is
a measure of the egoistic bias and IM a measure of the moralistic bias.

Other aims focused on methodology and were to investigate whether the VVIQ-1 correlated

147
significantly and independently with both BIDR egoistic scales, SDE and AM. Also, to
investigate further the effect of the BIDR scoring system (continuous versus dichotomous)
on the pattern of results obtained. As previously discussed, Paulhus and Trapnell (2008)
state that the AM items are extreme enough that they have low endorsement rates in
private test conditions so that this leaves ‘room’ for the scale to sample consciously
enhanced responses that might be made by participants under public conditions. In paper 1
we described how D. Paulhus (personal communication, October 23rd, 2003) had informed us
that in honest response conditions the correlation between SDE and AM could be as low e.g.
r=.39. As such, it was possible that AM could correlate with self-report imagery
questionnaires independently from SDE, and that the relationship with socially desirable
responding could be greater than estimates based on SDE alone. Additionally, although
testing in papers 1, 2 and 3 took place in relatively low demand anonymous conditions, it is
still possible that situational factors, such as the presence of an experimenter and group
testing, might create sufficient pressure to lead to more conscious forms of the egoistic bias
which might be better picked up by the AM scale than the SDE scale.
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Vividness of Visual Imagery and Social Desirable Responding: Correlations of the Vividness of Visual
Imagery Questionnaire with the Balanced Inventory of Desirable Responding and the MarloweCrowne Scale
Pre-publication edition. Used by permission from Behavior Research Methods, 43, 3, 791-799. ©
2011 Psychonomic Society, Inc. www.psychonomic.org DO 10.3758/s13428-011-0086-8. Note this
article may not exactly replicate the final version. It is not the version of record and is therefore not
suitable for citation.
Abstract
Correlational research investigating the relationship between scores on self-report imagery
questionnaires and measures of social desirable responding has shown only a weak association.
However, researchers have argued that this research may have underestimated the size of the
relationship as it relied primarily on the Marlowe-Crowne scale (MC; Crowne & Marlowe, 1960),
which loads primarily on the least relevant form of social desirable responding for this particular
context, the moralistic bias. Here we report the analysis of data correlating the Vividness of Visual
Imagery Questionnaire (VVIQ; Marks, 1973), with the Balanced Inventory of Desirable Responding
(BIDR; Paulhus, 2002) and the MC scales under anonymous testing conditions. The VVIQ correlated
significantly with the self-deceptive enhancement (SDE) and Agency Management (AM) BIDR
subscales and the MC. The largest correlation was with SDE. The ability of SDE to predict VVIQ scores
was not significantly enhanced by adding either AM or MC. Correlations between the VVIQ and BIDR
egoistic scales were larger when the BIDR was continuously rather than dichotomously scored. This
analysis indicates the relationship between self-reported imagery and social desirable responding is
likely to be stronger than previously thought.
Introduction
Mental images are quasi-perceptual mental representations that can occur in all sensory modalities.
Visual imagery has received the most attention from psychologists and refers to the experience of
mentally visualising the appearance of something usually without it being present. Individual
differences in imagery experience, such as its vividness, are often reported by individuals.
Psychologists have commonly assessed these differences using subjective self-report imagery scales
which request participants to form mental images and then rate some aspect of their imagery
experience. Self-report imagery questionnaires have appeal because they are quick and easy to use
and, for some aspects of imagery experience, such as image vividness, appear to be the only
measurement option available.
An important concern over the results obtained from self-report imagery questionnaires has been
the extent to which they might be influenced by social desirable responding. Paulhus (2002, p.50)
defines social desirable responding as “…the tendency to give overly positive self-descriptions”.
There has been much debate over how best to conceptualise social desirable responding. Domino
and Domino (2006) state that there are differing opinions over whether social desirable responding
should be thought of as distortion or error that should be eliminated or minimised, or whether it is
best thought of as a personality trait which is related to other positive traits such as psychological
adjustment or conscientiousness, and should be treated as substantive or valid responding. Leite and
Cooper (2010) argue that there is evidence (Li & Bagger, 2006; Lönnqvist, Paunonen, TuulioHenriksson, Lönnqvist & Verkaslo, 2007; & Ones, Viswesvaran, & Reiss, 1996) that whether a
participant’s response to a focal scale item is affected by social desirable responding or not depends
on a three way interaction between the nature of the items making up the focal scale, the
respondent’s characteristics and the situation that the testing takes place in.
Within the mental imagery literature social desirable responding has been conceptualised as
distortion / error. McKelvie (1995a) has drawn on considerations such as factors that affect reliability
and validity, to suggest that correlations in excess of .25 between imagery questionnaires and
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measures of social desirable responding would indicate unacceptable ‘contamination’. In a metaanalytic review paper McKelvie’s (1995b) estimated the size of correlation between the most widely
used imagery scale, the VVIQ (Vividness of Visual Imagery Questionnaire version 1, Marks 1973), and
social desirable responding. McKelvie made two estimates of the size of this relationship. The
analysis which produced the largest estimate drew only on data from the most widely used test of
social desirable responding, the Marlowe-Crowne scale (MC; Crowne & Marlowe, 1960). The analysis
estimated the size of this relationship to have a mean r of .189 with 95% confidence intervals of .078
and .296 respectively based on data from 10 studies. McKelvie concluded that the VVIQ was not
seriously affected by social desirable responding, if affected at all. However, in previous work (e.g.
Allbutt, Ling, Shafiullah & Heffenan, 2008; Allbutt, Shafiullah, & Ling, 2006a and Allbutt, Ling &
Shafiullah, 2006b), we have argued that McKelvie’s estimate of the size of the relationship between
the VVIQ and social desirable responding may have been limited because previous research: 1)
theorised social desirable responding to be a unitary construct, and 2) has predominantly used the
MC scale as its measure of social desirable responding which may not be the most appropriate
measure to use with self-report imagery tests.
Early research into social desirable responding conceptualised the phenomena as a unitary construct.
However, observations of low intercorrelations between different measures and the results of factor
analysis led several researchers to argue that social desirable responding could occur in several forms
(e.g. Edwards, Diers & Walker, 1962). Work by Paulhus (e.g. 1984) has been particularly influential, and
led to the development of a ‘two-tier model’ of the different forms of social desirable responding and
a questionnaire to measure them called the Balanced Inventory of Desirable Responding Version 8
(BIDR, Paulhus, 2002, see Figure 1).

In the first tier of the model, social desirable responding is divided into egoistic and moralistic biases.
Egoistic bias refers to the tendency to claim positive social and intellectual qualities, while moralistic
bias is the claiming of positive moral qualities and the refutation of negative socially-deviant
qualities. In the second tier, both biases are split into unconscious and conscious forms. The egoistic
bias becomes self-deceptive enhancement (SDE) and agency management (AM), while the moralistic
bias becomes self-deceptive denial (SDD) and communion management (CM). The four scales of the
BIDR map straightforwardly onto the model apart from the fact that in the BIDR CM is referred to by
a different term, impression management (IM, which we will use throughout). The nature of the
differentiation of unconscious from conscious levels differs between the two kinds of biases. For the
egoistic bias, SDE scale items differ from AM items in the degree of exaggeration made about ability
claims such that AM claims are very extreme. In contrast, for the moralistic bias, SDD scale items
cover more sensitive and emotionally charged themes than IM items. These include the admission of
negative emotions such as anger, jealousy or sexual feelings, and have a defensive tone similar to
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that of psychoanalytic denial, while IM items cover compliance with norms relating to socially
acceptable behaviour such as not telling lies or not covering up one’s mistakes.
Paulhus (2002) views SDE and SDD as best suited to measuring response styles, long lasting and
consistent biases across time and questionnaires, while AM and IM are best suited to measuring
responses to instructional sets which are more short-lived biases caused by a temporary factors such
as the desire to impress a particular audience. Paulhus’s conceptualisation of social desirable
responding, and consequently the BIDR, has evolved over time. Early versions of the BIDR only
included the SDE and IM scales and the addition of the AM scale has been the most recent
development to it. Research has supported the validity of Paulhus’s two-tier model model (e.g. John
& Paulhus, 2000).
It is possible to conceptualise Paulhus’s model in light of the most recent thinking on social desirable
responding, that is that social desirable responding is best thought of as a three way interaction
(between the nature of the items making up the focal scale, the respondent’s characteristics and the
situation the testing takes place in), that it might be distortion / error, substantive or a combination
of both. In this view, correlations between a focal scale and either of the measures of unconscious
bias (SDE or SDD) would equate to 3-way interactions, but with respondent characteristics having
greater weight in the interaction than situational factors. In contrast, correlations between either of
the measures of conscious bias (AM or IM) would also equate to 3-way interactions, but with
situational factors having equal or greater weight in the interaction than respondent characteristics.
‘Respondent characteristics’ would correspond to the expression of traits that lead to distortion /
error, substantive responding or a combination of both. Situational influences would lead to
distortion / error. Research by Lönnqvist et al. (2007) on Finnish versions of the SDE and IM scales
offers some support for this. They found that neither scale was a ‘pure’ measure and that scores on
both were affected by ‘style’, ‘set’ and substantive individual differences but to differing degrees.
When published in 1960 the MC scale was intended by its authors to be a measure of social desirable
responding in self-reports. However, Crowne and Marlowe (1964) later suggested that the scale taps
a more general motive of a person’s need for approval from others, which Crowne (1979) refined
further as a drive to avoid disapproval from others. Paulhus (1991, p.29) notes the scale sustains ‘a
dual existence as a social desirable responding scale and a measure of the approval-dependent
personality’. McKelvie’s (1995b) conclusion that the VVIQ was not seriously affected by social
desirable responding was derived mainly from data involving the MC scale.
A number of specific weaknesses have been identified in the MC scale. Critics suggest that some of
the items on the scale are out of date (Stöber, 2001), that the scale may confound the type of item,
attribution of positive attributes and denial of negative attributes, with direction of item scoring
(Helmes, 2002) and that confirmatory factor analysis has not supported either single or two factor
models for the scale (Leite & Beretvas, 2005). Further, the MC scale was originally developed on the
assumption that social desirable responding is a unitary construct; a problematic assumption given
evidence suggesting that social desirable responding occurs in more than one form.
There is also evidence that McKelvie underestimated the size of the relationship between the VVIQ
and social desirable responding because the MC scale is predominantly a measure of moralistic bias.
We would argue that respondents answering self-report imagery questionnaires will most likely view
imagery as an ability being tested, rather than a ‘value neutral’ aspect of their cognition and
therefore will value responses they perceive to indicate ‘better’ imagery ability. This would be
particularly true when data is collected in settings which may emphasise ability and competition such
as data collected from groups of students in academic settings with the presence of a tutor. Given
this, the egoistic bias with its emphasis on claiming positive social and intellectual qualities, would
seem to be more likely to correlate with self-report imagery questionnaires than the moralistic bias.
Paulhus (1984) factor analysed scores from several measures of social desirable responding and
found the MC scale to load .68 on a factor labelled as ‘impression management’ and .40 on a factor
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labelled as ‘self-deception’. Interpreted in terms of Paulhus’s two-tier model it is not possible to
know for sure if the MC loaded more highly on the impression management factor because it is
predominantly a measure of conscious forms of social desirable responding, the moralistic bias or a
mixture of both, as the factors differed in terms of content (moralistic bias vs. egoistic bias) and level
of consciousness (conscious vs. unconscious). However, from studying the items of the MC and
noting that they do not appear to tap into the emotionally charged themes characteristic of SDD, we
would argue that it is most likely that the key distinguishing feature between the factors is content
and that the MC scale is predominantly a measure of the moralistic bias.
Previous work investigating the relationship between a variety of self-report imagery scales and
social desirable responding (Allbutt, et al., 2006a, Allbutt et al., 2006b, Allbutt et al. 2008) supports
our critique of the reliance on data from the MC scale. In this research the SDE and IM scales of the
BIDR have been used as measures of social desirable responding. The SDE and IM scales were
selected because they are the best established of the BIDR scales and the scales include one measure
of egoistic bias and one measure of moralistic bias. Together these studies found the following: 1)
‘greater’ imagery ability was always associated with higher social desirable responding; 2)
correlations with self-report imagery scales and SDE were always higher than those with IM; 3) the
magnitude of correlations between imagery scales and SDE sometimes exceeded McKelvie’s (1995a)
.25 criterion; 4) significant correlations between imagery properties and SDE were seen for scales
measuring vividness of visual imagery and for some other visual properties of images such as ease of
image generation and ease of image maintenance, but not for measures of vividness of visual
thinking style and auditory imagery ; 5) the size of imagery scale – SDE correlations were themselves
correlated positively with the extent to which participants rated imagery properties as measuring
imagery ability and the extent to which the imagery property was valued; and 6) the form of BIDR
sub-scale scoring did not appear to greatly affect the pattern of results obtained with SDE and IM
scales.
In the current study, participants completed the VVIQ, all four scales of the BIDR and the MC. The
study had three main aims which extend previous work:
1) A direct comparison of how the VVIQ correlates with the scales of the BIDR and the MC scale in a
single sample of participants. Earlier work has argued that McKelvie (1995b) underestimated the
degree of relationship between the VVIQ and social desirable responding because of a reliance
on data from the MC scale which may primarily be a measure of the moralistic bias. However, we
have not directly tested the validity of our argument using the MC scale in our previous work. If
our critique is correct we would expect the VVIQ to correlate more highly with BIDR egoistic
scales than with the MC, and for the MC scale to correlate more highly with BIDR moralistic
scales than egoistic scales.
2) Investigate whether the VVIQ correlates significantly and independently with both BIDR egoistic
scales. Our previous work has shown a consistent relationship between the VVIQ and SDE,
however we have not yet tested for a relationship between the VVIQ and AM. We would
normally expect anonymous testing conditions to generate minimal social desirable situational
pressures. However, data collected from groups of students as part of an experiment carried out
in an academic setting and with a tutor present acting as the experimenter potentially could
create situational demands to respond consciously in a socially desirable way. If so, AM might
correlate with self-report imagery questionnaires independently from SDE and that the
relationship with socially desirable responding seen under our testing conditions could be
greater than the estimate made from our studies which were based on SDE alone.
3) Finally, investigate the effect of BIDR scoring system on the pattern of results obtained. There
are two ways to score the BIDR subscales, continuously and dichotomously. After recoding of
negative items, in the continuous approach the scores are summed to create a total for each
subscale, while in the dichotomous approach, recoded extreme scores (either six or seven on an
item), are counted as one point and are added to create a total for each subscale. Paulhus (1994)
favours the dichotomous approach to scoring arguing that it has the advantage of only scoring
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clearly exaggerated or managed high responses. Other authors, however, have challenged this
assertion based on findings with the SDE and IM subscales observing better performance using
continuous scoring (higher Cronbach’s alphas and higher convergence correlations) (Stöber,
Dette & Musch, 2002) and better fit for the data and their student sample (Cervellione, Lee &
Bonanno, 2009). Both Stöber et al. and Cervellione et al. suggest that one reason why
performance may be superior with continuous scoring is that, unlike dichotomous scoring, it may
also tap into exaggerated low responses as well as exaggerated high responses. Allbutt et al.
(2008) tested the effect of scoring method of the SDE and IM subscales for three self-report
imagery subscales and found little difference in pattern of results obtained, however AM and
SDD subscales remain yet to be tested in this way.
Method
Participants
Participants were 123 undergraduate psychology students (23 males, 100 females). Ages ranged from
18 to 54 years with a mean age of 19.6 years. Students received course credit for participation,
although they had the option to choose which studies they took part in.
Materials
Vividness of Visual Imagery Scale (VVIQ; Marks, 1973). The VVIQ assesses vividness of visual imagery
using 16 items. Participants form a series of images of a friend or relative’s face, the rising sun, a
shop, and a country scene. Ratings of image vividness are made on a five point scale ranging from 1,
’Perfectly clear and vivid as normal vision‘, to 5, ’No image at all, you only ‘know’ you are thinking of
the object‘. Traditionally participants make 16 ratings with their eyes open, then 16 ratings with their
eyes closed and the two sets of scores are added together. However, McKelvie’s (1995b) metaanalytical review found no difference in the ratings made with eyes open and eyes closed. Thus in the
two studies mention of imaging with eyes open was edited out of the VVIQ instructions and the
participants were only asked to complete the questionnaire once with their eyes closed. Lower total
scores indicate more vivid imagery. McKelvie’s (1995b) meta analytical review estimated internal
consistency, as measured by Cronbach’s alpha, to be 0.88. Cronbach’s alpha from the current study
was 0.82.
The Balanced Inventory of Desirable Responding Version 8 (BIDR; Paulhus, 2002). The BIDR has four
20-item subscales (SDE, AM, SDD, IM) which assess four kinds of social desirable responding. All
scales are made up of alternating positively and negatively phrased statements, 10 of each type.
Responses are made on a seven point scale ranging from 1 (Not true) to 7 (Very true). Both egoistic
scales have statements about the respondent’s abilities across a range of situations. The four
subscales were scored separately and all were scored both continuously and dichotomously. Paulhus
(1994) recommends omitting items from the BIDR scales if they are not appropriate or cause
confusion for a particular sample e.g. where an item refers to being a car driver and yet most
participants in a sample are likely to not own a car. Because of this SDE items 8 and 14, and IM item
13 were omitted. Paulhus (1999) also notes that some of the items of the SDD scale make its use
ethically problematic and may be offensive to participants e.g. ‘I have never felt like I wanted to kill
someone’. Because of this SDD items 6, 12 and 13 were also omitted. Paulhus (1994) reported
Cronbach’s alphas for SDE scored dichotomously to range from 0.65 to 0.75, and alphas for IM scored
dichotomously to range from 0.75 to 0.80. We are not aware of any currently published reliability
data for the AM or SDD scales. In the current study Cronbachs alpha for the SDE, AM, SDD and IM
subscales scored continuously were: 0.75, 0.82, 0.75, 0.72; and scored dichotomously were: 0.70,
0.69, 0.64, 0.60.
The Marlowe-Crowne scale (MC; Crowne & Marlowe, 1960). This scale assesses social desirable
responding, specifically the ‘need’ to avoid the disapproval of others. It consists of 33 statements to
which respondents reply ‘true’ or ‘false’. Eighteen statements are positively phrased and 15
negatively, which are randomly ordered across the questionnaire. Positively phrased item responses
of ‘true’ score one point, while negatively phrased item responses of ‘false’ score one point. Higher
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total scores indicate greater social desirable responding / need for approval. Item 27 ‘I never make a
long trip without checking the safety of my car’ was omitted for similar reasons as described above
for BIDR item omission. Paulhus (1991) reports Cronbach’s alphas to range from 0.73 to 0.88.
Cronbach’s alpha from the current study was 0.77.
Ethical rights form. A form was used which notified participants of the rights they possessed under
the British Psychological Society’s code of ethics.
The ethics form and three questionnaires were combined together into a booklet, starting with the
ethics form, followed by the VVIQ, then BIDR and ending with the MC.
Procedure
Participants answered the questionnaires in groups of about 20 with a tutor present who acted as the
experimenter. They were asked to seat themselves as far apart as possible in the room. Responses
were made in silence and participants were told not to put their name anywhere in the booklet.
Participants answered the questionnaires in the order in which they appeared in the booklet.
Results
Descriptive statistics were calculated for all variables and can be seen in Table 1. The VVIQ, all BIDR
subscales scored dichotomously and MC scales were found to be mildly positively skewed and so
median and inter-quartile range (IQR) descriptive are presented as well as mean and standard
deviation (SD). Note that throughout all the results tables continuous scoring of BIDR scales is indicated
by the suffix ‘c’ and dichotomous scoring by the suffix ‘d’.

One feature of note shown by the descriptive statistics is the effect the scoring system had on the
spread of AM scores. When scored continuously, AM scores showed the largest spread of scores of all
the BIDR subscales, however, when scored dichotomously it showed the smallest spread.
A series of Pearson Product Moment correlations between the VVIQ, BIDR subscales (scored
continuously and dichotomously) and MC were carried out. Prior to carrying out the correlations the
positive skews seen in the VVIQ and BIDR subscales scored dichotomously and the MC were
corrected with square root transformations to make their distributions normal. Four multivariate
outliers were removed reducing the sample size to 119. The results of the correlations are shown in
Table 2. The reader should note that a large number of statistical tests have been carried out and as
such some correlations may only be due to chance. However, the fact that most significant
correlations observed indicated large effect sizes, the pattern of correlations is meaningful when
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viewed in terms of Paulhus’s (2002) model, and the degree of consistency with the results seen in
our previous three papers, argues against the effects only having been caused by chance alone.

The VVIQ showed significant low negative correlations (reflecting the opposite keying of the VVIQ to
the other scales) with some of the social desirability scales indicating that more vivid imagery was
associated with greater social desirable responding. VVIQ correlations were typically largest with SDE
and when BIDR scales were continuously scored. The VVIQ correlated significantly with both SDE and
AM when they were scored continuously, and with SDE only when scored dichotomously. The VVIQ
also correlated with the MC but to a lesser extent than the BIDR egoistic scales (apart from AM
dichotomously scored) and showed no significant correlations with the BIDR moralistic subscales.
The pattern of correlations between the BIDR social desirable scales in general supported the two-tier
model, though with continuous scoring the SDE subscale did not clearly correlate to a higher level with
AM than with the BIDR moralistic subscales. SDD and IM subscales were more highly correlated than
SDE and AM. Correlations between the same BIDR subscales when scored continuously and
dichotomously were high and ranged from .74 for AM to .86 for IM. The MC correlated significantly
with SDE, SDD and IM but notably more highly with the BIDR moralistic scales than SDE, but only
marginally more highly with IM than with SDD. Intercorrelations between BIDR subscales tended to be
larger with continuous scoring, and BIDR subscales correlations with the MC also tended to be slightly
larger with continuous scoring.
While SDE, AM and the MC all correlated significantly with the VVIQ, considerations of Paulhus’s
(2002) model together with the pattern of correlations observed (SDE, AM and MC showed only
small sized correlations between them, and the MC correlated most highly with the BIDR moralistic
scales) raise the possibility that these scales might share unique variance with the VVIQ. Thus two
stepwise multiple regressions were conducted to investigate the degree of independence of SDE, AM
and the MC correlations with the VVIQ. In both regressions the VVIQ acted as the criterion variable.
In the first regression the predictor variables were SDE scored continuously, AM scored continuously
and the MC. In the second regression the predictor variables were SDE scored dichotomously and the
MC. The results of the regressions are shown in Table 3. Neither regression proceeded beyond step
one and both had only SDE in the equation, indicating that addition of variables beyond SDE did not
significantly improve prediction of VVIQ scores, although in the first regression AM came close to
satisfying entry requirements at step 2.
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Finally, further Pearsons’s correlations tested the possibility that dichotomously scored BIDR
subscales might underestimate the size of the correlations with the VVIQ by not tapping into
exaggerated low responses. To do this new analysis, SDE and AM scores were calculated in an
analogue of the dichotomous scoring method but transposed to the bottom end of the scoring range
with item responses of 1 or 2 scored as 1 point and all other responses scored zero. Distributions of
these new variables were normally distributed and so did not require transformation. The resultant
new SDE and AM scores were correlated with the VVIQ. Both VVIQ correlations were not significant,
for VVIQ – SDE (r=-.05, p=.62, df=117, 2-tailed), for VVIQ – AM (r=-.10, p=.30, df=117, 2-tailed).
Discussion
This study was the first time a direct comparison had been made between the BIDR subscales and
the MC. Previously we have argued that the MC scale is most likely primarily a measure of the
moralistic bias and so is not ideally suited to assessing the relationship between scores on the VVIQ
and social desirable responding, and that the BIDR is a superior measure of social desirable
responding to the MC scale because of its ability to treat social desirable responding as a
multifactorial phenomenon. The VVIQ correlation with the MC scale was lower than with the BIDR
egoistic scales (apart from AM scored dichotomously). The coefficient value of .18 for the VVIQ – MC
correlation matches McKelvie’s (1995b) meta-analysis estimate from 10 studies. The MC correlated
significantly with SDE, SDD and IM but notably more highly with the BIDR moralistic scales than SDE,
but only marginally more highly with IM than with SDD. The results showed several significant
correlations between the VVIQ and the measures of social desirable responding in which greater
imagery ability was always associated with higher social desirable responding. The largest of these
correlations were with the BIDR measures of egoistic bias, particularly SDE. This pattern of results
supports previous research (e.g. Allbutt et al., 2008).
Regression analyses investigated the relationship between the VVIQ, the BIDR egoistic subscales and
the MC. We were concerned that, despite the use of anonymous responding, factors such as
participation in an experiment, group testing in an academic setting, and presence of a tutor in the
role of the experimenter might create the conditions for the VVIQ to correlate with the AM
independently of SDE. However, the stepwise regression analyses showed no conclusive evidence
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that correlations between the VVIQ and SDE were enhanced by adding other social desirable
responding scales.
The continuous and dichotomous BIDR scoring methods were also compared. Allbutt et al. (2008)
found no major differences with BIDR scoring method in studies investigating the relationship
between a new, longer version of the VVIQ called the VVIQ version 2 (Marks, 1995), the Individual
Differences Questionnaire – Imagery Habit Scale (Cohen & Saslona, 1990), the Auditory Imagery Scale
(Gissurarson 1992) and the SDE and IM subscales of the BIDR. However, several notable differences
in patterns of results were seen in this study with the two scoring methods. VVIQ correlations were
higher with SDE and AM when continuously scored. The MC correlated more highly with BIDR
subscales when they were continuously scored. Also when continuously scored BIDR subscales
showed higher Cronbach’s alphas, were normally distributed as opposed to positively skewed, and
showed higher correlations with each other. This pattern of results is in agreement with those of
Stöber, et al. (2002) and Cervellione et al, (2009).
In contrast, the pattern of correlations seen with dichotomous BIDR scoring showed Paulhus’s (2002)
two-tier structure more clearly. The fact that the correlations between each BIDR subscale scored
using the two scoring methods were around .7- .8, and the difference in distribution normality
between the scoring approaches suggests that they measure related but not identical constructs. The
possibility that dichotomous scoring might underestimate the size of the correlations with the VVIQ
by not tapping into exaggerated low responses was explored by scoring SDE and AM scales using a
‘mirror image’ analogue of the dichotomous approach. However, no significant correlations were
found between the VVIQ and the BIDR egoistic subscales scored in this way which suggests that no
relationship between VVIQ and exaggerated low responses existed. The scoring method may also
have had an effect on VVIQ correlations with the AM subscale. The VVIQ – AM correlation reached
significance with AM scored continuously but not when scored dichotomously. AM scale items differ
from SDE items in being particularly strong egoistic claims. Under our anonymous testing conditions
descriptive statistics showed that AM dichotomous average scores were low and not widely spread.
This restricted spread of AM scores when scored dichotomously may have contributed to the
difference in VVIQ – AM correlations when scored using continuous and dichotomous approaches.
In our introduction, we noted that there is debate over whether correlations with social desirable
responding should best be viewed as distortion / error, substantive responding or a mixture of both.
We have argued that respondents answering self-report imagery questionnaires will most likely view
imagery as an ability being tested and will value responses they perceive to indicate ‘better’ imagery
ability. The results of previous studies have provided some support for this in that the size of imagery
scale – SDE correlations were correlated positively with the extent to which participants rated
imagery properties as measuring imagery ability and the extent to which the imagery property was
valued. If social desirable responding is best viewed as distortion / error or as different on a
conceptual level from mental imagery processes then McKelvie’s (1995a) suggestion that
correlations with measures of social desirable responding in excess of .25 (6.25% overlap of variance)
would indicate an unacceptable degree of contamination becomes relevant. The correlations
between the VVIQ and SDE either exceeded this criterion when SDE was scored continuously (r=-.35),
or matched the criterion when SDE was scored dichotomously (r=-.25). However, like all cut-off
points, the exact value chosen is somewhat arbitrary, and even assuming social desirable responding
reflects distortion, judgements of the validity of imagery questionnaires would also need to be made
in light of data on other aspects of validity.
If social desirable responding is best viewed as valid substantive responding in its own right the
crucial question becomes less what is an unacceptable level of contamination and how can we
control the influence of SDE, and more why the VVIQ and other scales from our previous work should
correlate with the egoistic bias. One possible answer is that the relationship between the VVIQ and
the egoistic bias is mediated by anxiety levels. Although no study has directly correlated VVIQ total
scores with anxiety levels, Bent and Wick (2005) measured participants’ vividness of visual imagery

157
using Ahsen’s adapted VVIQ (Ahsen,1985) when imaging their mothers and fathers, and when
imaging other VVIQ scenes while keeping either their mother or father in mind. Anxiety levels were
also measured while doing this using Speilberger’s State-Trait Anxiety Inventory (Speilberger,
Gorsuch, Lushene, Vagg, & Jacobs, 1983). Bent and Wick (2006) found vividness difference scores for
imaging mothers and fathers correlated significantly with trait anxiety difference scores (r=.27), and
the vividness difference scores for VVIQ scenes while keeping mothers and fathers in mind correlated
significantly with state anxiety (r=.43) and with trait anxiety (r=.60). Similarly, Paulhus (1994) reports
the highest correlates of the SDE scale to be trait anxiety (r=-.52) and self esteem (r=+.50) and
Davies, French and Keogh (1998) report a correlation between the SDE and Eysenck’s neuroticism
scale from the Eysenck Personality Questionnaire-Revised (Eysenck & Eysenck, 1991) to be -.53.
A priority for future work should be testing the assertion that social desirable responding is an
independent construct from mental imagery processes and so its control would aid the assessment
of self-reported imagery. Testing the relationship between VVIQ scores, egoistic bias scores and
anxiety levels would help determine the extent to which VVIQ – egoistic bias correlations might be
mediated by anxiety. Also, McKelvie’s (1995b) meta-analytical review reported relationships
between the VVIQ-1 and other self-report imagery questionnaires, perceptual measures and memory
measures that were argued to provide evidence to support the construct validity of the VVIQ.
Repeating some of these studies and observing the effect of controlling social desirable responding
would provide valuable data to help resolve this issue. Meta-analytic reviews (Li & Bagger, 2006;
Ones, Viswesvaran & Reiss, 1996) have found partial correlation approaches to be unable to
effectively control for social desirability effects. However, more recently, approaches based on
confirmatory factor analysis that have the capacity to control for item measurement error but that
require large sample sizes and specialist statistical software, have shown greater promise and
suggest that social desirable responding can act as both a suppressor and a moderator variable
(Konstabel, Aavik & Allik, 2006; Leite & Cooper, 2010; Ziegler, Buehner, 2009).
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Evaluation of paper

Strengths

Paper 4 made contributions to extend the work began in papers 1, 2 and 3 by generating several
new insights. It was the first time we had made a direct comparison of how the VVIQ-1
correlated with all four of the scales of the BIDR and the MC scale in a single sample of
participants. As such it promised to be the most comprehensive and direct test of the central
ideas behind the research. Paper 4 produced several important empirical findings:

1) The results showed several significant correlations between the VVIQ-1 and the measures of
social desirable responding in which greater imagery ability was always associated with
higher social desirable responding. As was seen in the past three papers, the largest of these
correlations were with the BIDR measures of egoistic bias, particularly SDE.
2) The VVIQ-1 correlation with the MC scale was lower than its correlation with the BIDR
egoistic scales (apart from AM scored dichotomously). This provided support for the critique
of McKelvie’s (1995b) meta-analysis which was based primarily on data from the MC
questionnaire.
3) The MC correlated significantly with SDE, SDD, and IM, but notably more highly with the
BIDR moralistic scales than with SDE, and only marginally more highly with IM than with
SDD. This provided further data showing that it is primarily a measure of the moralistic bias.

The pattern of results seen in paper 4 provided strong support for the critique which had
started the series of papers. Thus it does appear that past research has been limited by its use
of the MC scale. Due to the findings from Paper 4, we can also say with more confidence that
the VVIQ-1 correlates with SDE but not with IM because it is a measure of the egoistic bias,
rather than because one scale is more effective at tapping unconscious social desirable
responding processes while the other is better at tapping more conscious, deliberate processes.

In the regression analyses involving the VVIQ-1, SDE and AM scales, in the first stepwise
regression, AM scored continuously came close to satisfying the entry requirements at step 2
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with p=.06. This points to the possibility that the continuously scored AM scale might tap
additional aspects of the egoistic bias to that sampled by the SDE scale. Because this result only
approached significance at the 5% level, for the time being it can only be taken as indicating a
possible effect that needs replication by future data sets. If the effect were confirmed and it has
a non-substantive basis, several explanations are possible. For example, the effect might reflect
the greater sensitivity of the more extreme AM items to tap into more conscious forms of the
egoistic bias. Alternatively, it might reflect item content differences between the BIDR egoistic
scales. The AM scale has notably more items sampling self-confidence in relation to other
people than the SDE scale, eight compared to three, making it more able to sample this aspect
of self-enhancement than the SDE scale. However, until this effect is replicated, at present we
can only conclude that the past studies do not appear to have greatly underestimated the
relationship with the egoistic bias by omitting the AM scale.

Paper 4 also explored the scoring method for the BIDR further. Paper 4 was not able to resolve
conclusively the issue of which BIDR scoring method is to be preferred. However, it did replicate
some of the past findings and produced new observations on the issue. The findings that related
to this included:

1) The fact that the correlations between each BIDR subscale scored using the two scoring
methods were around r=.8, and the differences in distribution normality between the scoring
approaches, suggests that the different scoring methods measure highly related but not
necessarily identical constructs. Alternatively, this pattern of results may reflect the loss of
information when continuous scores are converted to dichotomous scores.
2) Also, some differences in the patterns of results were seen between the two scoring
methods. Results which favoured the continuous scoring method included: BIDR
continuously scored subscales showed higher Cronbach’s alphas and their distributions were
normally distributed as opposed to positively skewed; VVIQ-1 correlations were higher with
SDE and AM when continuously scored; and the MC correlated more highly with the BIDR
subscales when they were continuously scored. These findings are in line with those of
researchers such as Stöber, Dette and Musch (2002), but differ from the results of our Paper
3 where no notable differences were found between the two scoring methods.
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3) In contrast, dichotomous BIDR scoring showed the distinction between egoistic and
moralistic biases from Paulhus’s (2002) two-tier model more clearly in terms of the intercorrelations between the scales. This result is in line with Leite and Beretvas (2005) and
Gignac (2013) who tested the two scoring methods on the SDE and IM scales using CFA and
found that the dichotomous scoring system was a better fit for their data. Equally though,
these results may have reflected the tendency for the dichotomously scored BIDR scales to
produce lower correlations overall.

Paper 4 also developed thinking around possible substantive mechanisms underlying the
relationship between self-report imagery questionnaires and SDE further by describing studies
that showed a relationship between visual imagery vividness and anxiety, and between SDE and
anxiety. This issue will be discussed more fully in the introduction to paper 5.

Subsequent analyses on the paper 4 data

As described previously, the Croatian researchers Kovacic et al (2014) attempted to overcome
problems seen with the full four BIDR scales performance by developing two new scales from
the BIDR items, the E-SDR and M-SDR. Of most relevance in the current context is the E-SDR
scale, which was made up of four items from the SDE scale and six items from the AM scale.
When the E-SDR was answered in honest conditions it most strongly correlated with self-peer
personality trait discrepancy scores, while when answered in a relevant simulated job applicant
condition it most strongly correlated with honest self–applicant personality trait discrepancy
scores. Further, the E-SDR showed patterns of results which indicated that it was most sensitive
to changes in the egoism content domain, and importantly, E-SDR correlations with personality
trait discrepancy measures were higher than with the trait peer-ratings. If these 10 BIDR items
are ‘pulled out’ from the SDE and AM scales used in paper 4 to form the E-SDR scale, they
correlate rs=.23, p<.01 with the VVIQ-1 when scored dichotomously, and r=.40, p<.001 scored
continuously. This additional analysis provides further support that the VVIQ–egoism
correlations seen in paper 4 were at least in part reflecting distortion rather than simply
substance.
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Limitations

Paper 4 attempted to advance conceptual understanding by incorporating insights from Leite
and Cooper (2010). Leite and Cooper have argued that whether or not a participant’s response
to a focal scale item is affected by social desirable responding depends on a three-way
interaction between the nature of the items making up the focal scale, the respondent’s
characteristics and the situation that the testing takes place in. In the paper an initial expression
of how Leite and Cooper’s ideas might apply to Paulhus’s (2002) two-tier model was made by
suggesting that the four BIDR scales mapped straightforwardly onto their respective component
of the model. However, the conception of the meaning of focal scale - BIDR scale correlations
presented in paper 4 could have been described more fully.

Several studies discussed in the literature review, such as the Croatian studies, have questioned
how well the BIDR scales exclusively tap into unconscious and conscious social desirable
responding processes. For example, the studies found that the BIDR self-deceptive scales (SDE
and SDD) were affected by situational factors, but to a lesser extent than the BIDR impression
scales (AM and IM). Also, Paulhus and Trapnell (2008) state that the AM and IM scales are ‘not
especially useful as individual difference measures. In private administrations, much of the
individual difference variance represents actual content differences in positive qualities’ (p504).
Thus, a more sophisticated conception of the relationship between the BIDR scales and the twotier model is needed.

Pulling this information together, it would seem plausible that under conditions of low
situational pressure to give socially desirable responses, a combination of the nature of the
items making up the focal scale and the respondent’s characteristics would be most influential
for responses on the focal scale. Under conditions of high pressure, situational factors would
also become influential. While all four BIDR scales could possibly pick up effects in either
situation, the SDE and SDD scales would be most likely to do so in low demand situations, while
the IM and AM scales would be most likely to do so in high demand situations. This is because,
for example in the egoistic domain, in low demand situations the less extreme items of the SDE
scale would be most likely to produce wider range of scores than the AM scale, while under high
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demand situations the reverse would be true. In addition to this, significant correlations could
also reflect substantive factors or a mixture of substance and distortion.

Up to this point in papers 1-4 had produced a considerable amount of data which supported the
basic ideas behind the research. However, as yet the research had not attempted to explore the
relationship between the self-report imagery scale-egoistic relationship and other constructs
such as state and trait anxiety. Paper 5 attempted to address is omission.
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Paper 5: Allbutt and Ling (2009)

Reference: Allbutt, J. & Ling, J. (2009) The relationship between self-report imagery
questionnaire scores, the egoistic sub-type of social desirable responding and state-trait anxiety.
British Psychological Society Conference, Brighton.

Aims of the paper

Papers 2 and 3 had found that self-report imagery questionnaires and items perceived by
participants as tapping valued aspects of imagery were more likely to correlate with SDE. These
findings support a distortion view of the self-report imagery questionnaire-SDE relationship.
However, research discussed previously, e.g. Connelly and Chang (2015), has found that under
anonymous, low stakes response conditions SDE scores are influenced by a mixture of style and
substance. This raises the possibility that, despite the results of papers 2 and 3, self-report
imagery questionnaire correlations with SDE might result from a combination of substance and
style factors. Up to this point, no possible substantive explanations for the relationship between
self-report imagery questionnaires and SDE had been directly explored. Paper 5 constituted a
first attempted to address this omission.

One construct that is a candidate for a third, unobserved confounding variable underlying the
relationship between imagery vividness and the egoistic bias is anxiety. Anxiety is an emotion
experienced when facing ‘uncertain existential threat’ (Lazarus, 2000, p. 230). Cox (2012)
describes how anxiety is multidimensional in nature. First, it can be divided into state and trait
components. State anxiety is an emotional state and refers to feelings of apprehension, tension,
nervousness, and worry felt at the present moment in time, while trait anxiety is a general and
long-standing predisposition to perceive environmental stressors as threatening and to respond
to them with anxiety. State and trait anxiety can both be further subdivided into a mental
component (cognitive anxiety) reflecting fears and worries such as the fear of being negatively
evaluated by others, and a physical component (somatic anxiety) reflecting the perception of
bodily responses indicating fear such as increased heart rate and sweating.
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In papers 1-4 we discussed how the nonconscious self-inhibitory forces reported by Ahsen (e.g.
Ahsen, 1985) and that form the suppressor mechanism in Hishitani et al’s (2011) imagery
vividness model, might offer a substantive explanation for the relationship between self-report
imagery questionnaire scores and the egoistic bias. Rinaldo and Okada (1993) have suggested
that these forces might overlap with the unconscious self-deceptive processes thought to
underlie responses on the SDE scale. This substantive possibility was discussed previously in the
coverage of paper 1.

There is also psychometric data which links both imagery vividness and SDE to anxiety. Although
no study has directly correlated VVIQ-1 total scores with anxiety levels, Euse and Haney
(1975) tested the relationship between visual imagery properties (clarity, controllability and
associated affect), state-trait anxiety, neuroticism and extraversion in 109 undergraduate
participants. Euse and Haney reported that high anxiety and neuroticism, but low extraversion,
were all associated with poor clarity and controllability of visual images (imagery control
correlated r=-.31 with neuroticism, .21 with extraversion, -.52 with state anxiety and -.52 with
trait anxiety, while imagery clarity correlated -.36 with neuroticism, .26 with extraversion, -.58
with state anxiety and -.51 with trait anxiety). They interpreted their findings to suggest that
anxiety acts as a mediating variable for the clarity and controllability of visual images. Further,
Bent and Wick (2006) tested the effect of keeping either their mother or father in mind on
participants’ visual imagery vividness ratings using Ahsen’s adapted VVIQ (Ahsen,1985),
vividness ratings while imaging their mother or father and also on anxiety levels measured using
the Speilberger State-Trait Anxiety Inventory (Speilberger, Gorsuch, Lushene, Vagg, & Jacobs,
1983). Bent and Wick found relationships between vividness and both state and trait anxiety
scores, for example, the vividness difference scores for VVIQ scenes while keeping mothers and
fathers in mind correlated significantly with both state (r=.43) and trait (r=.60) anxiety. Equally,
Paulhus (1994) reports the highest correlates of SDE to be trait anxiety (r=-.52) and neuroticism
(r=-.53). So, because anxiety has a relationship with both imagery properties such as clarity and
controllability and the SDE, it is possible that it could operate as a ‘third variable’ underlying the
relationship between vividness and SDE. Furthermore, the need to explore the potential
substantial role of anxiety / neuroticism is lent further credence by the results of Lönnqvist et al
(2007) and Connelly and Chang (2015), who both observed self-rated SDE to correlate with
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other-rated neuroticism levels.

The studies from cognitive and clinical psychology that have explored the relationship between
working memory capacity, anxiety and performance provide data that suggest how the
cognitive processes underlying imagery vividness and anxiety might interact. For example,
Moran (2016) conducted a recent meta-analysis of 177 data samples which found that selfreported anxiety was related to poorer performance on measures of working memory capacity
(g=-.334). In addition, he conducted a narrative review which found that both self-reported
anxiety and experimentally induced anxiety were related to poorer task performance. When
considered separately, trait anxiety had a uniformly negative relationship with performance,
while state anxiety had an inverse ‘U’ shape relationship, although its relationship with
performance on complex tasks was negative. Moran described how most cognitive theories of
the relationship between anxiety and working memory suggest that anxiety competes with task
related processes for limited cognitive resources, and so anxiety processes can be thought of as
a dual, or secondary task that reduces working memory’s ability to retain information on
relevant stimuli and to ignore irrelevant stimuli. Furthermore, the fact that anxiety processes
reflect the activation of an important survival mechanism that prepares an individual for dealing
with a potential threat, means that these processes will often take precedence over task related
processes. So performance on a task will decline when cognitive resources such as executive
function, which are important for conducting the task, are taken up by anxiety processes. If the
logic behind these effects is extended to anticipate the likely effects of anxiety on self-reports of
imagery experiences such as vividness, it can be predicted that anxiety processes would act to
reduce the vividness of experienced imagery because of their consumption of limited cognitive
resources.

Taken together, the literature on this topic suggests the possibility that correlations between
imagery properties such as the vividness of visual imagery and SDE might reflect a shared
general relationship with state and / or trait anxiety. Furthermore, that the direction of the
relationship between imagery vividness and anxiety would be predicted to be such that lower
vividness of imagery would be associated with higher levels of anxiety. Thus the fifth paper
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collected participant responses to the VVIQ-1, the BIDR egoistic scales (SDE and AM) and
Speilberger et al’s anxiety scales to investigate:

1) The extent to which scores on a self-report imagery questionnaire, the VVIQ-1, correlated
with state and trait anxiety;
2) The extent to which the correlation between the imagery questionnaire and the egoistic bias
was independent of correlations with state and trait anxiety.

A correlation between the VVIQ-1 and state anxiety would suggest an association between
image vividness and short-term anxious feelings felt at the time of completing the
questionnaires, while a correlation with trait anxiety would suggest an association between
image vividness and a tendency towards more a general and long-standing predisposition to
perceive environmental stressors as threatening and to respond to them with anxiety.
Directional hypotheses were used with associated one-tailed significance tests because past
research had shown trends for higher vividness to be associated with higher egoistic scale
scores and lower anxiety scores, and because of the findings from the anxiety and working
memory literature. The BIDR scales were scored dichotomously because the paper was
presented in 2009 after our third paper which had shown no notable effect of scoring method.
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Evaluation of paper

Strengths

Paper 5 introduced a new direction to the research in correlating the VVIQ-1 and the BIDR
egoistic scales with a construct which could offer a substantive explanation for their
relationship, anxiety. The key findings of the correlational analysis were:

1)

The results showed significant correlations between the VVIQ-1 and the SDE measure of
social desirable responding (r=-.26), in which greater imagery vividness was associated with
higher social desirable responding. This result was consistent with the results of papers 1-4.

2)

The VVIQ-1 also correlated significantly with trait anxiety (r=.25) with greater vividness
associated with lower levels of anxiety. However, the VVIQ-1 correlation with state anxiety
(r=.17) did not reach significance, although this may have been due to the small sample
size. These correlations were in the same direction, but notably smaller in size than those
seen by Euse and Haney. The limitations of the small sample used, and the fact that state
and trait anxiety are often correlated (Moran, 2016), mean it is not possible to say with
certainty whether the VVIQ’s relationship is exclusive to trait anxiety, or whether it extends
to also include state anxiety, or variance shared by both state and trait anxiety.

3)

Further analysis using partial correlation found that the correlation between the VVIQ-1
and the egoistic bias was largely unaffected by partialling out trait anxiety, the VVIQ–SDE
correlation fell to r=.19 after trait anxiety was removed.

The VVIQ-1 involves imaging life-like images that are likely to have limited negative emotional
value (a friend or relative’s face, the rising sun, a familiar shop and a country scene). As such it
would appear unlikely that content related imagery moderation mechanisms such as the
hypothesized suppressor mechanism from Hishitani et al’s model were engaged in this study.
However, the association between lower image vividness and higher trait anxiety is consistent
with an effect whereby anxiety process acts to reduce the vividness of experienced imagery
because of their consumption of limited cognitive resources in working memory. Also, the fact
that the VVIQ-1 correlations with state and trait anxiety were not bigger than with SDE and the
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outcome of the partial correlation analysis, suggests that in the self-report imagery
questionnaire–SDE correlations seen in papers 1-4, SDE was not acting as a proxy for either
state or trait anxiety.

Limitations

Paper 5 had some limitations. It was a small study of limited scope whose findings need
replicating with a larger sample of participants. The poster format meant that only limited
coverage was given to some aspects of the study.

The paper only presented the results from the BIDR egoistic scales when scored dichotomously.
Analysis of the BIDR scales scored continuously showed a broadly similar pattern to the
dichotomously scored scales though were smaller in size. The correlation between the VVIQ-1
and SDE was r=-.19, and with AM was r=-.14. One aspect of these results worthy of note is that
in contrast to paper 4, here higher correlations with the VVIQ-1 were seen with the BIDR scales
scored dichotomously i.e. the reverse pattern to that see in paper 4.

Aside from anxiety, it is possible that other substantive factors might underlie the self-report
imagery scale–egoistic bias relationship. For example, Li and Bagger’s (2006) meta-analysis
found SDE to correlate with extraversion at r=.31. Further, several studies have found results
that suggest a relationship exists between extraversion-introversion and imagery vividness. As
previously discussed, Euse and Haney (1975) found extraversion to be positively related to
visual imagery clarity and controllability. Other studies have also found similar findings e.g.
McDougall and Pfeifer (2012). They selected groups of extraverts (n=15) and introverts (n=15)
using Eysenck’s Personality Inventory from a larger sample (N=54) and tested their VVIQ-1
scores and memory for concrete and abstract nouns. Extraverts reported more vivid imagery
than introverts (r=-.43 when controlled for neuroticism) but this did not translate into better
recall, even for concrete stimuli. Morris and Gale (1973) suggested the relationship could reflect
the fact that extroverts are ‘stimulus hungry’ and seek arousal through their imagery
experiences. In contrast McDougall and Pfeifer suggested that extroverts’ higher vividness
scores might be more reflective of response distortion stemming from the fact that extraverts
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are more impulsive than introverts and so less cautious when making vividness judgements
rather than necessarily having more vivid imagery.

As previously discussed, using the NEO-PI-R, Holden and Passey (2010) found SDE to correlate
primarily with big 5 facet correlations that share a common thread of confidence in abilities: C1
competence (r=.32), N6 vulnerability (r=-.31) and E3 assertiveness (r=.31). This finding suggests
that SDE correlates with big 5 traits primarily because they contain elements of confidence /
over-confidence in abilities. Given this, it is possible that confidence / overconfidence underlies
the big 5 traits correlations with imagery self-report questionnaire scores.

Finally, it should also be born in mind that just as scores on the BIDR egoism scales appear to be
a mixture of substance and distortion, so self-ratings on tests of anxiety or personality traits
may well themselves also be a mixture of substance and response distortion. So the overlap in
the VVIQ-1 variance accounted for by SDE and trait anxiety is not straightforward to interpret.
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Overall reflection on the research (‘macro’ perspective)
Overview

The macro level reflection is organised into the following sections:
•

Summary of findings;

•

Overall contribution the papers have made to the discipline and theoretical base;

•

Methodological considerations;

•

Publication strategy and measures of impact;

•

Suggestions for future research.

1) Summary of findings

The thesis describes a research project carried out across five papers, four that were published
journal articles in peer reviewed journals, and one that was a conference paper. The research
investigated the relationship between scores on self-report imagery questionnaires and
measures of sub-types of socially desirable responding. Researchers have typically argued that
self-report imagery questionnaires are not heavily influenced by social desirable responding,
e.g. McKelvie (1995b). However, this thesis argues that past research on the relationship
between self-report imagery questionnaires and social desirable responding is limited. The five
papers making up the thesis systematically explored the relationship between scores on selfreport imagery questionnaires and measures of social desirable responding in a series of
samples of psychology students tested anonymously in classroom settings. Their results provide
empirical data to support the following:

1) Social desirable responding should be conceptualised as a multifactorial phenomenon with
the need for distinction between egoistic and moralistic biases being crucial (Paulhus, 2002;
Paulhus & Trapnell, 2008);
2) Respondents answering self-report imagery questionnaires most likely view imagery as a

181
valued ability being tested rather than as a ‘value neutral’ aspect of their cognition, and
therefore will value responses they perceive to indicate ‘better’ imagery ability. As such
egoistic forms of social desirable responding are more of a ‘threat’ to the validity of selfreport imagery questionnaires;
3) Past studies have underestimated the size of the relationship between self-report imagery
questionnaires and social desirable responding because they have used inappropriate
measures of social desirable responding that primarily measure moralistic forms of bias. The
research conducted in the thesis papers made use of the Balanced Inventory of Desirable
Responding (BIDR; Paulhus 1994, 1998, 2002) which has separate scales to measure the two
biases and so does not have this limitation. Also, most imagery researchers have
conceptualised social desirable responding as distortion and overlooked the possibility that
it might reflect substantive relationships with imagery;
4) The series of five research papers reported in this thesis have produced evidence that
responses to self-report imagery questionnaires show small but consistent positive
correlations with the egoistic form of social desirable responding in the approximate range
of r=.20 to .35, with ‘greater’ imagery ability associated with higher levels of the egoistic
bias;
5) While there is evidence e.g. Connelly and Chang (2015) that questionnaire measures of
social desirable responding are not pure measures and tap a combination of substance and
distortion, the findings of the research reported here suggest that the self-report imagery
questionnaire–egoistic bias correlations mostly reflect distortion. Specifically: 1) the size of
imagery scale–egoistic bias correlations were themselves correlated positively with the
extent to which participants rated imagery properties as measuring imagery ability and the
extent to which an imagery property was desired; and 2) the finding that the correlation
between the Vividness of Visual Imagery Questionnaire (Marks, 1974) and the egoistic bias
was found to be largely independent of its correlation with trait anxiety;
6) However, while the thesis data suggests that the relationship between self-report imagery
questionnaire responses of valued imagery properties and measures of social desirable
responding is larger than previously thought, the size of this relationship does not appear to
reach to the extent where it impacts notably on imagery questionnaire performance.
Despite the relationship with social desirable responding being larger than previously
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thought, self-report imagery questionnaires do still correlate with other related measures.
Furthermore, in the thesis, the results of a partial correlational analysis reported in paper 1
suggests that the removing the variance associated with social desirable responding from
the relationship between imagery questionnaires largely leaves the effect sizes unaffected.
However, this conclusion needs to be confirmed using more advanced statistical techniques
such as Multiple Item Response Modelling (MIRM) which have the capacity to weight items
and take account of cross-loadings across the items of different questionnaires.

It is argued that the five papers making up the thesis represent original peer reviewed research
that has increased our understanding of the relationship between self-report imagery
questionnaires and social desirable responding and extended the forefront of the mental
imagery questionnaire literature.

2) Overall contribution the papers have made to the discipline and theoretical base

It is argued that the five papers make empirical, theoretical, methodological and practical
contributions to the study of the relationship between self-report imagery questionnaire
responses and social desirable responding.

2.1) Empirical contributions

Papers 1-5 made several empirical contributions. First, two aspects of the results suggest that at
least a major part of the self-report imagery questionnaire correlations with SDE reflects selfenhancing egoistic distortion. These were: 1) the size of imagery scale–SDE correlations were
themselves correlated positively with the extent to which participants rated imagery properties
as measuring imagery ability and the extent to which an imagery property was desired; and 2)
the finding that the correlation between the VVIQ-1 and SDE was found to be largely
independent of its correlation with trait anxiety. A further analysis reported in the PhD thesis on
the paper 4 data set also provided support for this view. The analysis showed that the 10 items
of Kovacic et al’s (2014) E-SDR scale, which showed higher correlations with personality trait
self-peer discrepancy measures than with the trait peer-ratings, correlated rs=.23, p<.01 with
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the VVIQ-1 when scored dichotomously, and r=.40, p<.001 scored continuously.

Second, the size of the correlation between self-report imagery questionnaires and social
desirable responding is larger than was previously thought. McKelvie (1995b) made two
estimates of the degree of relationship between the VVIQ and socially desirable responding. An
estimate of r of .19 with 95% CI [.08 to .30] based on correlations with the MC scale alone, and
an estimate of r of .08 with 95% CI [-.04 to .11] based on all available data. Based on these
statistics, McKelvie concluded that “…the VVIQ is not seriously contaminated by socially
desirable responding, and is perhaps not contaminated at all” (1995b, p. 209). McKelvie (1994)
suggested that a correlation of above r=.25 indicated ‘unacceptable contamination’ and so
should be the ‘cut-off’ point for acceptability. This was based on the findings of studies that
have calculated the average size of correlations between large numbers of psychological
variables, considerations of factors that affect reliability and validity and the suggestions for cutoff points made by other authors. The results from the five thesis papers show that the
magnitude of correlations between self-report imagery scales and SDE sometimes exceeded
McKelvie’s (1994) r=.25 criterion. For example, in paper 3 the correlation between the VVIQ-2
and SDE was r=-.31.

The size of these correlations is consistent with work by Leising et al (2016) who have developed
an index to measure the general tendency to rate oneself more favourably than one is rated by
others, and more positively than one rates others. Leising at al found self-report questionnaire
item desirability moderated the influence of the index on self-ratings of personality, with the
upper limit of correlations for highly desirable traits, such as intelligence, being around r=.30.
Thus, the size of correlations found by the five papers in this thesis are in line with Leising at al’s
findings.
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In addition to these findings, other empirical contributions included:

1) The SDE correlations were shown to generalized beyond ratings of vividness and to the kind
of items used in spatial tests;
2) The Shapes Questionnaire items load on one global imagery factor;
3) The VVIQ-2 shows a similar size correlation with SDE as the VVIQ-1;
4) Participants value visual imagery over auditory imagery, and vividness of visual imagery over
a visual thinking style;
5) Some aspects of visual imagery, such as vividness, appear to be valued by participants
because they are believed to have the potential to enhance remembering.

Further empirical findings from papers 1-5 will now be discussed as is appropriate in the
following sections.

2.2) Theoretical contributions

The papers also made five theoretical contributions to the mental imagery literature. First,
before the publication of paper 1, researchers active in the mental imagery area had primarily
conceptualised social desirable responding as a unitary construct. However, the five thesis
papers have shown that it is important to treat socially desirable responding as a multifactorial
phenomenon, and that Paulhus’s two-tier model (Paulhus, 2002) of social desirable responding
gives an insightful framework for reflecting on the imagery literature and the results of the five
papers.

Second, paper 1 was the first to argue that participants answering self-report imagery
questionnaires will most likely view imagery as a valued ability being tested. As such the egoistic
bias, with its emphasis on claiming positive social and intellectual qualities, is more likely to be a
threat to the validity of self-report imagery questionnaires than the moralistic bias.

Third, papers 1-5 argued that, while being a useful contribution McKelvie’s criterion of r=.25
(6.25% variance), is a somewhat arbitrary cut off point. So rejection of self-report imagery
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questionnaires as unacceptably contaminated by socially desirable responding would seem
premature given the support for their validity. For example, McKelvie (1995b) reports that
reliable relationships exist between the VVIQ-1 and performance on perceptual tasks such as
scan path consistency during perception. Thus, even though the VVIQ-1 appears to correlate
with SDE, this does not stop it from correlating with performance on these tasks.

A potential explanation for the limited impact of social desirable responding on focal scale tests
has been proposed by Paunonen and LeBel (2012). They used Monte Carlo simulation methods
to model the effects of social desirable responding on the predictive validity of personality trait
scores for performance. Their analysis of computer generated samples for models of social
desirable responding suggested that at the individual level the construct validity of a personality
test was compromised by social desirable responding such that it became a mixed measure of
the trait and desirable responding. However, the test’s predictive validity, as measured by
correlation coefficients at the group level, were only noticeably affected when social desirable
responding reached large effect sizes. Given the relationships seen between self-report imagery
questionnaires and performance measures, it would seem likely that this situation also holds
true for imagery self-report questionnaires answered under typical experimental conditions.
Social desirable responding in the form of the egoistic bias appears likely to add error variance
to the measurement of effects but not to the extent that they are notably affected or will not be
seen.

Fourth, mental imagery researchers have traditionally conceptualized social desirable
responding as distortion or error that should be eliminated or minimized. The five thesis papers
have advanced debate in the area by drawing attention to the ‘substance versus style’ issue and
have offered a more informed discussion of the factors that could underlie a relationship
between a self-report mental imagery questionnaire and a social desirable responding measure.
Possible substantive factors were discussed for example that nonconscious self-inhibitory forces
which act to reduce the vividness of images could overlap with self-deceptive enhancement
processes.

186
Fifth, paper 4 drew on insights from Leite and Cooper (2010) to suggest that whether or not a
participant’s response to a focal scale item is affected by social desirable responding depends
on a three-way interaction between the nature of the items making up the focal scale, the
respondent’s characteristics and the situation that the testing takes place in. In the paper an
initial expression of how Leite and Cooper’s ideas might apply to Paulhus’s (2002) two-tier
model was made, while in the thesis a fuller description was presented. The thesis also made
use of the three-way interaction framework to organize the description of potential factors that
might encourage the occurrence of social desirable responding on self-report imagery
questionnaires.

2.3) Methodological contributions

The papers have advanced methodology in this area in five ways. First, they have shown that
the MC scale is not appropriate to use in this context because it loads primarily on the moralistic
bias. In contrast the BIDR has scales to measure both egoistic and moralistic forms of social
desirable responding. However, the BIDR scales themselves have limitations, for example, they
appear to tap both substance and style making interpretation of effects complex.

Second, papers 2 and 3 advanced methodology by measuring the extent to which participants
rated imagery properties as measuring imagery ability and the extent to which an imagery
property was desired, and then relating these measures to the size of imagery scale–SDE
correlations. This approach provided evidence that the imagery scale–SDE correlations were at
least partially caused by distortion.

Third, papers 4 and 5 found no convincing evidence that the BIDR AM scale significantly
improves the ability of SDE to predict VVIQ-1 scores. So it appears that papers 1-3 do not appear
to have greatly underestimated the relationship with the egoistic bias by omitting the AM scale.

Fourth, papers 3, 4 and 5 produced evidence relevant to an evaluation of the BIDR dichotomous
and continuous scoring methods. The results obtained showed that in an imagery context,
neither scoring method showed a clear advantage over the other.
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Fifth, paper 1 found that counterbalancing the order of self-report imagery and BIDR
questionnaires is not crucial to the results obtained.

2.4) Practical contributions

Self-report imagery questionnaires have been used in a range of applied settings such as clinical
psychology (Pearson et al., 2013), sports psychology (Munzert & Lorey, 2013) and medical
surgeon training (Sevdalis, Moran & Arora, 2013). The results of the five thesis papers suggests
that the use of imagery questionnaires in such settings is not problematical. In terms of
experimental technique though, researchers should take care to use standardized approaches
when collecting data. Past research has shown that participants’ responses on self-report
imagery questionnaires can be affected by communicating that vivid mental imagery is desirable
or difficult (e.g. Ashton & White, 1975; Ashton, White & Brown, cited in White, Ashton & Law,
1978; and McKelvie, 1979). If such care is not taken, then the conclusions reached in the thesis
that imagery questionnaire data is not notably affected by the egoistic bias may not apply.

3) Methodological considerations

The primary research method used in the five papers was the use of standardised psychometric
questionnaires. Samples were volunteer undergraduate British psychology students tested
under anonymous university classroom conditions by lecturers. The papers used a range of
statistical methods, but the main core of the statistical analysis involved correlations or used
methods based on correlation.
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3.1) Use of the BIDR scales

The main results of the five papers centred around the SDE egoistic scale of the BIDR.
Previously, the literature review described how Paulhus (e.g. 1994) has provided a range of
sources of support for the validity of the SDE scale and the BIDR scales in general. However,
research by Connelly and Chang (2015), Lönnqvist et al (2007) and Pauls and Stemmler (2003)
has suggested that under low demand conditions, BIDR scores are influenced by both substance
and style. Thus, high SDE scores appear to reflect a mixture of some participants self-enhancing
on items and other participants responding honestly. The fact that the BIDR scales tap into both
substance and style means that effects observed with the scales are open to more than one
interpretation. Results relating to the exact nature that ‘substance’ takes varied across the
studies, though both Lönnqvist et al and Connelly and Chang found SDE to relate to other-rated
neuroticism levels.

Furthermore, four recent papers (Dodaj, 2012; Galic & Jerneic, 2013; Galic et al, 2009; and
Kovacic et al, 2014) have tested either all four BIDR scales or only the AM and IM scales, using a
Croatian version of the BIDR using fake-good instructions in simulated job or student application
situations designed to illicit either egoistic or moralistic biases. Their results have produced
strong support for the egoistic–moralistic distinction. However, less clear cut support was found
for the unconscious–conscious distinction, although this may be due to limits of the BIDR scales
rather than the model itself.

3.2) Use of a correlational approach

The five research papers used a range of statistical methods: data screening, transformation,
correlation, regression, factor analysis, intra-class correlation, non-parametric ANOVA.
However, the main core of the statistical analysis involved correlations or used methods based
on correlation.

Correlation coefficients and techniques based on correlation, can be affected by a range of
methodological factors such as: multivariate outliers, gaps in distributions, restricted range of
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scores, non-linearity and heterocedasticity (Coolican, 2015; Field 2013, & Howell, 2010). In the
literature review when discussing the VVIQ-1, it was noted that Killstrom et al (1991) collected
responses from 730 American psychology students and found that the distribution had a positive
skew with most participants reporting that their images had been at least ‘moderately clear and
vivid’. Killstrom et al point out that these properties of the VVIQ mean that in a small sample the
spread of scores may well not be large and this would decrease the chances of obtaining a
correlation between VVIQ scores and another variable. Equally, the distribution of the BIDR
scales, especially when scored with the dichotomous scoring, method may lead to low mean
scores, skew and a restricted range of scores, particularly in low demand situations. These factors
could lead to reduced correlation coefficients and the underestimation of effect sizes. However,
in our data, skewed distributions were transformed when they occurred which should have
limited the impact of restricted range on correlations. Equally, univariate and multivariate
distributions were screened to check for the potential problems described above.

The term ‘correlation’ can also be used in relation to a type of design. Coolican (2015) explains
that in a true experiment an independent variable is manipulated and then a dependent variable
is measured while all other variables are kept constant. To do this the researcher has to: 1) be
able to control the levels of the independent variable, and 2) randomly allocate participants to
groups (if it is an independent groups design) or to a random order of conditions (if it is a repeated
measures design). Because the changes in the independent variable come first we can infer that
the changes in the independent variable cause the changes in the dependent variable. In a
correlational study there is no independent variable or dependent variable, the researcher only
measures values on two or more pre-existing variables and no independent variable is
manipulated. This makes it more difficult to interpret the results of correlations, because the
direction of causality cannot be straightforwardly assumed as it can be in a true experiment.
Usually we can only say that a relationship exists between the two variables and speculate as to
the direction and nature of causality. One direction of causality can be more likely than another
if one variable is prior to the other e.g. if height is correlated with success at a relevant sport. This
is because it is not possible for success to cause height, so that direction of causality is ruled out.
However, it is still possible that a third variable such as a genetic influence could underlie the
relationship. These interpretation issues apply to the studies in all the five papers. So, although a
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strong and replicable pattern was seen for self-report imagery questionnaire scores to correlate
with the egoistic bias, the nature and direction of causality mechanisms behind the relationship
can only be inferred.

A final correlational issue that should be considered is the possible effect of common method
variance on the results. Common method variance is the ‘systematic error variance shared
among variables measured with, and introduced as a function of, the same method and/or
source’ and can stem from various causes (Richardson, Simmering, & Sturman, 2009, p. 763). In
the context of the five thesis papers it relates to the use of a questionnaire methodology. It is
possible that correlations between different questionnaires could in principle stem from the
common measurement method used. For example, if participants adopted extreme or
inattentive response sets that were systematic and independent of questionnaire content, this
could potentially create spurious correlations. However, one aspect of the thesis results which
argues against this having happened is the diverging patterns of imagery questionnaire
correlations seen with the egoistic and moralistic BIDR scales.

3.3) Sample and experimental issues

All samples in the five papers were made up of undergraduate psychology students. Student
samples have been criticized for lacking generalizability, for example Henrich, Heine and
Norenzayan (2010) characterize student participants as ‘westernized, educated people from
industrialized, rich democracies’ (p. 7). In the current context aspects of student characteristics
that may act to limit the external validity of the findings include: student participants may not
have fully formed their sense of self and they may have a stronger need to be viewed positively
by their peers (Sears, 1986). Furthermore, all participants in the research were psychology
students and this may have influenced their behaviour in the studies. For example, in paper 3
where participants were asked to describe why they valued aspects of mental imagery, reference
to visual imagery’s ability to act as a mnemonic may have been influenced by their educationally
derived knowledge of aids to memory. Equally, the fact that participants were predominantly
female may have been influential. Earlier in the thesis sex differences were described in relation
to responses made to the VVIQ-1 and the egoistic and moralistic scales of the BIDR. This raises
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the possibility that the sex of the participants might have acted to confound the nature of the
results in some way. It is possible that the over-representation of females in the samples coupled
with the lower value they attach to egoistic characteristics might have acted to reduce the size of
the correlations observed with SDE seen throughout the papers. However, supplementary
analyses conducted on the data, but not reported in the published papers, suggest that the
findings were not substantially affected by gender. For example, a further analysis of the
correlations from paper 4 between the VVIQ-1 and the measures of social desirable responding
used (the four BIDR scales and the MC) that controlled for gender, showed that no correlations
changed by more than r=.02 when gender was taken into account. The matrix from this analysis
can be seen in Appendix 7. So, in conclusion it can be said that beyond the impact of sex, it remains
to be established whether the results obtained generalize to other samples.

The results were collected under strictly controlled experimental conditions e.g. participants were
directed using standardized instructions, to attempt to combat the possibility of experimenter
effects. This provides support for the validity of the results obtained. However, it would be helpful
for all patterns of results observed in the thesis papers to be retested to confirm that they were
reliable effects.

4) Publication strategy and measures of impact

4.1) Publication strategy

The findings of the five papers were published in four journals and one conference proceedings.
Publication details can be seen in Table 10. The first two papers were published in imagery
journals, the third paper in a personality journal, and the fourth paper in a research methods
journal. All four journal articles were blind reviewed by two or more reviewers, while the
conference poster was also reviewed prior to being accepted. During the review process for
each paper I was the corresponding author. The choice of journals helped to develop our
thinking about the topic through gaining feedback from expert reviewers in different fields
(mental imagery, individual differences and research methods). For example, a reviewer for
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paper 4 brought our attention to the recent application of FMM to the topic of social desirable
responding.

Table 10.
Details of the publication strategy

Paper
number
Paper 1

Place of
publication
Journal of
Mental
Imagery

Details

Rationale for choice

The journal is an
interdisciplinary journal
established in 1977 that
focuses on the phenomenon
of mental imagery.

Paper 2

Imagination,
Cognition
and
Personality

Paper 3

Journal of
Individual
Differences

Paper 4

Behavior
Research
Methods

The journal is a psychology
journal established in 1981,
which focuses on the
phenomenon of conscious
experience, including mental
imagery.
The journal is a psychology
journal which focuses on
individual differences in all
their forms in humans and
animals i.e. in cognition,
emotion, behavior, and
developmental aspects.
The journal is a psychology
journal which focuses on
methods, techniques and
instrumentation used in
experimental psychology
research.

Up to this point, many
of the key papers on
this topic had been
published in this
journal thus, it
appeared to be a
suitable starting point
for publication.
Publishing in a second
imagery journal had
the possibility of
widening the audience
for the research.

Paper 5

2009 British
Psychological
Society (BPS)
Conference,
Brighton

The BPS is the representative
body for psychology and
psychologists in the UK i.e.
does things that promote
psychology & help
psychologists. The BPS was
formed in 1901 and has more
than 45,000 members. The
BPS conference is an annual
event and is the

Journal impact
factor
No impact factor
information
currently exists
for this journal.

No impact factor
information
currently exists
for this journal.

This publication
broadened the
audience for our work
to researchers working
in the area of
personality.

The journal’s
impact factor for
2014 is 1.222, its
five-year impact
factor is 2.378.

This publication
broadened the
audience for our work
to researchers working
in the area of
psychological research
methods.
Paper 5 presented
initial findings from
the first study to
explore possible
substantive
explanations for the
self-deceptive
enhancement –
egoistic bias
correlation.

The journal’s
impact factor for
2014 is 2.928, its
five-year impact
factor is 3.900.

NA
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organisation’s flagship
conference.

4.2) Measures of impact

The impact of the papers can be judged by a range of metrics including: journal impact factor,
citation reports, number of downloads, Research Gate interest in the work, requests for copies
of the papers sent to the first author by email and invitations to the first author to act as a
reviewer for journals. Details of citation reports conducted on the 1st May 2018 using Web of
Science, Scopus, and Google Scholar are shown in Table 11 and total 22 papers. The reports
show a modest degree of impact suggesting that the research on self-report imagery
questionnaires is a niche area. The papers were primarily cited by researchers working within
the area of imagery self-report questionnaires themselves. Impact of the papers is also shown
by the fact that publishing in this field lead me to act as a reviewer for Behavior Research
Methods and Perceptual and Motor Skills. Thus editors of these journals noted our work and
sought our input when related articles were submitted to them. Since registering on Research
Gate on the 30th May 2016 to the 19th July, 2018 my research has been read by over 400
visitors (see Appendix 6).

Table 11.
Details of papers citing the research

Thesis
paper
1

Citing paper

1. Campos, A. (2011) Internal consistency and construct validity of two versions of the
revised vividness of visual imagery questionnaire. Perceptual and Motor Skills, 113, 2,
454-460.
2. Jacobs, K.E. & Roodenburg, J. (2014) The development and validation of the SelfReport Measure of Cognitive Abilities: A multitrait-multimethod study. Intelligence,
42, 1, 5-21.
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2

3

4

1. Campos, A. (2011) Internal consistency and construct validity of two versions of the
revised vividness of visual imagery questionnaire. Perceptual and Motor Skills, 113, 2,
454-460.
2. Young, R. L. (2011) Predictors of client responsiveness to the Bonny Method of Guided
Imagery and Music (BMGIM). Unpublished PhD thesis, Temple University.
1. Campos, A. & Jose Perez-Fabello, M. (2009) Psychometric quality of a revised
vividness of visual imagery questionnaire. Perceptual and Motor Skills, 108, 3, 798802.
2. Willander, J. & Baraldi, S. (2010) Development of a new Clarity of Auditory Imagery
Scale. Behavior Research Methods, 42, 3, 785-790.
3. Hubbard, T. L. (2010) Auditory Imagery: Empirical Findings. Psychological Bulletin,
136, 2, 302-329.
4. Campos, A. (2011) Internal consistency and construct validity of two versions of the
revised vividness of visual imagery questionnaire. Perceptual and Motor Skills, 113, 2,
454-460.
5. Young, R. L. (2011) Predictors of client responsiveness to the Bonny Method of Guided
Imagery and Music (BMGIM). Unpublished PhD thesis, Temple University.
6. Goins, R. R. (2012) An examination of guided imagery and its relationship to selfefficacy and the implications for employability in college graduates seeking
employment. Unpublished PhD thesis Harold Abel School of Social and Behavioral
Sciences.
7. Hubbard, T.L. (2013) Auditory aspects of auditory imagery. In: S. Lacey, & R. Lawson
(Eds.), Multisensory Imagery (pp. 271-283). New York: Springer.
8. Runge, M., Bakhilau, V., Omer, F. & D’Angiulli, A. (2015) Trial-by-trial vividness selfreports versus VVIQ: a meta-analytic comparison of behavioral, cognitive and
neurological correlations. Imagination, Cognition and Personality: Consciousness in
Theory, Research & Clinical Practice, 35, 2, 137-165.
1. Lacey, S. & Lawson, R. (2013) Imagery Questionnaires: Vividness and beyond. In: S.
Lacey, & R. Lawson (Eds.), Multisensory Imagery (pp. 271-283). New York: Springer.
2. Madan, C. R. & Singhal, A. (2014) Improving the TAMI for use with athletes. Journal of
Sports Sciences, 32, 14, 1351-1356.
3. Madan, C. R. & Singhal, A. (2014) Introducing TAMI: an objective test of ability in
movement imagery. Journal of Motor Behavior, 45, 2, 153-166.
4. Madan, C. R. & Singhal, A. (2014) Improving the TAMI for use with athletes. Journal of
Sports Sciences, 32, 14, 1351-1356.
5. Spiller, M. J., Jonas, C. N. & Simner, J.(2015) Beyond visual imagery: How modalityspecific is enhanced mental imagery in synesthesia? Consciousness and Cognition, 31,
73-85.
6. Runge, M., Bakhilau, V., Omer, F. & D’Angiulli, A. (2015) Trial-by-trial vividness selfreports versus VVIQ: a meta-analytic comparison of behavioral, cognitive and
neurological correlations. Imagination, Cognition and Personality: Consciousness in
Theory, Research & Clinical Practice, 35, 2, 137-165.
7. Sawczak, C. M. (2015) Mechanisms underlying the prosocial construction effect: detail
and self-referential processing. Unpublished PhD thesis University of Toronto.
8. Runge, M., Bakhilau, V., Omer, F. & D’Angiulli, A. (2015) Trial-by-trial vividness selfreports versus VVIQ: a meta-analytic comparison of behavioral, cognitive and
neurological correlations. Imagination, Cognition and Personality: Consciousness in
Theory, Research & Clinical Practice, 35, 2, 137-165.
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9. Bartels, R. M., Harkins, L. & , Beech, A. R. (2017) The Influence of Fantasy Proneness,
Dissociation, and Vividness of Mental Imagery on Male’s Aggressive Sexual Fantasies.
Journal of Interpersonal Violence. Advanced online publication.
10. Wilson, A.C., Schwannauer, M. ,McLaughlin, A., Ashworth, F. & Chan, S. W. Y. (2018)
Vividness of positive mental imagery predicts positive emotional response to visually
presented Project Soothe pictures. British Journal of Psychology, 109, 2, 259-276.

5) Suggestions for future research

Suggested directions for future work include:

1) Several authors have suggested that it may be possible to statistically control for social
desirable responding using advanced statistical techniques. They have argued that social
desirable responding may be able to create statistical effects such as suppression or
moderation, but that approaches based on advanced statistical techniques are needed to
show these effects. It would be important to test techniques such as multidimensional item
response modeling (MIRM) and Factor Mixture Modelling (FMM) in the self-reported
imagery questionnaire domain to confirm the conclusions made from the thesis data. Such
studies would require very large sample sizes. If effective, FMM for example, would identify
the sub-group of participants whose focal scale responses were affected by the egoistic bias,
and removal of these participants would serve to increase the size of the relationship
between a self-report imagery questionnaire and a criterion variable.

2) Replicate paper 4 using one or more social desirable responding indexes of departure from
reality. Potential indexes that might be used are listed in Table 12 with brief details describing
them. If the argument presented in the thesis that relationship between the self-report
imagery questionnaires and the egoistic bias seen in the five thesis papers primarily reflects
distortion is correct, then we would expect that the indexes of departure from reality would
show similar relationships imagery questionnaires to the BIDR SDE scale.

Our research group has made a start on this project. Allbutt and Ling (2008) presented a
conference poster of early pilot work using the VVIQ-1, BIDR egoistic scales and the OCQ with a
sample of 60 participants. This paper has not been included in the body of the thesis because only
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the abstract was published in the conference proceedings and so the paper does not qualify for
inclusion in the thesis as published paper under the University of Salford regulations. The OCQ
was scored with a bias index made up of unweighted hits plus false alarms which produced a
correlation with the VVIQ-1 of only r(58)=-.12, p=.188, 1-tailed. Since then we have collected a
larger (n=171) unpublished data set and conducted a more advanced analysis on it. The OCQ bias
score was calculated by first converting hits and false alarms to Z scores so that each carried equal
weight, and the false alarms measure was also included in the analysis. Initial analysis of this larger
data set showed significant, correlations between the VVIQ-1 and several egoistic bias measures:
SDE dichotomously scored rs=-.39, p<.001; SDE continuously scored rs=-.34, p<.001; AM
continuously scored rs=-.19, p<.05; OCQ bias score rs=-.21, p<.01; and OCQ false alarms rs=-.24,
p<.001. Greater vividness of imagery was always associated with greater overclaiming. The
correlation matrix for this data analysis can be seen in Appendix 8. Also, though not an index of
departure from reality, it would also be valuable to correlate self-report imagery questionnaire
scores with Connelly and Chang’s (2015) index of the egoistic bias as common method variance
on relevant big 5 trait scales.

Table 12.
Social desirable responding indices of departure from reality

Measure

Details

Residual scores derived
from a regression of
other- onto self-ratings of
egoistic scores

Several authors have used a regression ‘residual approach’ to
attempt to isolate the part of the variance in SDE scores
which indicate a departure from ‘reality’ as indexed by otherratings (e.g. Pauls & Stemmler, 2003). The rationale behind
this approach is that the estimates of knowledgeable others,
such as peers and family, act as objective standards to which
self estimates can be compared and so the residuals reflect
departure from social reality. Deriving the index though,
requires sampling other- as well as self-ratings.
The OCQ is a 150 item measure where respondents rate their
familiarity with items from 10 academically oriented general
knowledge domains, for example historical names and
events, fine arts, language, books and poems. Paulhus et al.
(2003) has presented the OCQ over-claiming indexes as
measuring unconscious egoistic bias.

Paulhus et al’s (2003)
measure of academic
general knowledge and
knowledge over-claiming,
the over-claiming
questionnaire (OCQ)
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Kwan et al (2004, 2008)
and Leising et al’s (2016)
index

Kwan et al (2004, 2008) and Leising et al (2016) have
developed an index to measure the general tendency to rate
oneself more favourably than one is rated by others, and
more positively than one rates others. Deriving the index
though, even using Leising et al’s streamlined video
methodology, is a lengthy process.

3) Replicate paper 5 but with a larger sample and more extensive range of questionnaires. These
might include: the Speilberger State-Trait Anxiety Inventory (Speilberger et al, 1983) to
measure both state and trait anxiety; and the NEO Personality Inventory-Revised (NEO PI-R)
(Costa & McCrae, 1992). The NEO PI-R measures the big five personality traits and 6 facets for
each of the personality traits. Exploration of the VVIQ-1’s relationship with the big 5 facets
could reveal the fine grained detail needed to understand exactly which factors underlie its
relationship with the big 5 personality traits. An ideal study would include not only self-ratings
on these scales, but also other-ratings. The expectations for a data set of this kind would be
that self-report imagery questionnaires would generate two types of effects: 1) correlations
with personality traits that actually reflect egoistic distortion, and 2) correlations with
personality traits that are substantive in nature. For example, self-report imagery
questionnaires would be expected to correlate with self-reports of big five traits that include
facets reflecting confidence in abilities (conscientiousness, emotional stability, extraversion
and also openness if it is operationalized to emphasize intellectual and creative aspects). This
is because these facets would tap into the egoistic bias. Substantive relationships might
include relationships with both self- and other-reported trait and state anxiety, and
neuroticism as suggested by the results of paper 5. Also, imagery questionnaires might
correlate with self- and other reported artistic aspects of openness because artistic individuals
may genuinely possess enhanced imagery ability.
4) Test for social desirable responding suppressor and moderation effects in the self-reported
imagery questionnaire domain. McKelvie’s (1995b) meta-analytical review reported
relationships between the VVIQ-1 and other self-report imagery questionnaires, perceptual
measures and memory measures that were argued to provide evidence to support the
construct validity of the VVIQ. Also strong relationships with the VVIQ-1 have been observed
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from psychophysiological recording techniques. Repeating some of these studies and testing
for suppressor and moderation effects using the BIDR egoistic scales, the OCQ or other
indexes of departure from reality listed in Table 8 would provide valuable data. However,
following from the findings of researchers such as Paunonen and LeBel (2012), we might
only expect such statistical effects where there is a strong relationship between the selfreport imagery tests and criterion measure and where advanced statistical tests are used.

5) Explore whether combining egoistic bias measures, such as the BIDR SDE and AM scales with
the OCQ measures, through the creation of factor sores might capture the egoistic bias more
effectively than single scales alone.

6) Test the BIDR scoring method (continuous versus dichotomous) against one or more social
desirable responding indexes of departure from reality described earlier. Paulhus (1991,
1994) advocated use of the dichotomous method for the BIDR scales arguing that it has the
advantage of only scoring clearly exaggerated or managed responses, thus it involves not
just an endorsement of desirable features and rejection of undesirable features, but it
involves a departure from reality. If Paulhus is correct, then when the BIDR egoistic scales
are scored dichotomously they should show significantly larger correlations with the indexes
of departure from reality than when continuously scored.

7) Modern theory driven self-report imagery questionnaires are an important development in
the imagery questionnaire field. Paper 2 tested the Shapes Questionnaire’s relationship with
the BIDR scales. In the future it would be informative to test other theory driven
questionnaires such as Blajenkova and Kozhevnikov’s (2009) Object-Spatial Imagery and
Verbal Questionnaire (OSIVQ) and Blajenkova’s (2016) Vividness of Object and Spatial
Imagery Questionnaire (VOSI). Here it would be predicted that, because these
questionnaires appear likely to tap into aspects of imagery valued by participants, that they
should also show significant correlations with measures of the egoistic bias.

8) Paper 3 observed that the size of the self-report imagery questionnaire–SDE correlation was
associated with the extent to which the imagery property was desired. A further and more
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stringent test of this effect would be to use Shehan’s QMI or Andrade et al’s (2014)
Plymouth Sensory Imagery Questionnaire (Psi-Q), which both measure vividness of imagery
across seven sensory modalities, but this time in a single sample. For this study, following
from research on the hierarchy of the senses by e.g. San Roque et al (2015), it would be
predicted that the most valued aspects of imagery would show the largest relationships with
the egoistic bias and the least valued the lowest i.e. visual imagery would show the largest
relationship, auditory imagery the next largest, and the other sensory modalities the
smallest relationships.

9) It would be valuable to replicate the effects seen in the thesis papers with a more diverse
and representative sample than undergraduate psychology students. It is possible that even
other groups of students, might possess a different profile of imagery sensory values which
might affect the pattern of results seen. For example, students studying sports-related
subjects might value kinesthetic imagery more highly than students studying other academic
subjects, and this could affect the pattern of results seen with the egoistic bias.

10) The research project could broaden its scope to look at other threats to self-report imagery
questionnaire validity such as inattentive responding. Some imagery questionnaires such as
the Shapes Questionnaire are quite lengthy to complete on their own, or when combined
with other questionnaires. This raises the possibility that some participants might not give
the questionnaires their full attention. McKibben and Silvia (2015) used latent class analysis
(an advanced statistical procedure similar in nature to FMM) to identify a subgroup of
participants (24% of the sample) who scored highly on multiple measures of inattentive
responding when answering batteries of self-report scales of creativity and artistic
knowledge presented on-line and towards the end of an academic semester. When these
participants were removed from the data set, correlations between openness, creativity and
artistic knowledge questionnaires increased by approximately r=.10. Here we might predict a
similar effect to occur between imagery self-report questionnaires and a criterion variable,
particularly where a large battery of questionnaires is used in a study and / or when student
participants are tested at a time when they are simultaneously under pressure to meet
academic assessment deadlines.
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11) Finally, the approach used here to explore social desirable responding might be extended to
the self-assessment of other cognitive abilities. Recently Jacobs and Roodenburg (2014) took
the first steps in developing a self-report measure of cognitive abilities. They argued that
such a measure could be useful in providing a practical way to screen the full range of
cognitive abilities to identify possible areas of weakness which could then be followed up
with more conventional targeted objective tests. However, given the findings presented in
this thesis, it would also seem prudent to test such a self-report measure for the presence of
relationships with measures of the egoistic bias. Given that most cognitive abilities are likely
to reflect abilities participants will value, it would be expected that self-report measures of
these abilities would also correlate with the egoistic bias.
6) End note

In conclusion it is argued that this thesis meets the HEQ descriptors for qualifications at doctoral
level, and the BPS (2008) criteria for assessing PhD theses in psychology. The HEQ states that
work at doctoral level should generate new knowledge through conducting original research.
Such work should generate a substantial body of knowledge which is at the forefront of the
academic discipline. The BPS states that for a PhD by publication ‘Normally, a minimum of three
separate publications will be required and that the publications should constitute a coherent
programme of research and make a significant contribution to knowledge.’ (p55). It is argued
that the five papers presented in this thesis have met these criteria.
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Appendix 1: Paper 5 screenshot of conference proceedings

http://abstracts.bps.org.uk/index.cfm?&ResultsType=Abstracts&ResultSet_ID=4502&FormDispl
ayMode=view&frmShowSelected=true&localAction=details

A 93 word abstract and 288 longer ‘body’ of the paper were submitted to the conference. The
conference organizers published the body in their conference proceedings (see Figure 2).

Figure 3. Paper 5 screenshot of conference proceedings
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Appendix 2: Abstracts of the five papers

Paper 1 abstract

The relationship between scores on self-report imagery questionnaires and sub-types of socially
desirable responding was investigated across two studies. The self-report imagery
questionnaires used were the Vividness of Visual Imagery Questionnaire (Marks, 1973) and the
Vividness of Movement Imagery Questionnaire (Isaac, Marks & Russell, 1986). The measure of
socially desirable responding was the Balanced Inventory of Desirable Responding (BIDR;
Paulhus, 1994, 2002). The BIDR is made up of two main sub-scales: the self-deceptive
enhancement (SDE) scale, which is a measure of egoistic bias (the tendency to claim positive
social and intellectual qualities), and the IM scale, a measure of moralistic bias (the claiming of
positive moral qualities and the refutation of negative socially-deviant qualities). Samples of 98
and 109 undergraduate psychology students were tested under anonymous conditions. Results
indicated that SDE correlated consistently and at a higher level with the self-report imagery
questionnaires than IM. SDE correlations ranged from –0.23 to –0.33 with greater image
vividness being associated with greater SDE. The research shows the importance of treating
socially desirable responding as a multifactorial phenomenon, and that previous studies may
have underestimated the degree of relationship between imagery scales and socially desirable
responding by using inferior measures of egoistic bias.

Paper 2 abstract

Allbutt, Shafiullah and Ling [1] found that scores on self-report measures of visual and
movement imagery vividness correlate primarily with an egoistic form of socially desirable
responding rather than a moralistic form. The current study investigated whether the pattern of
findings generalises to the ratings of other imagery properties such as the ease with which an
image can be generated. Participants completed the Shapes Questionnaire [2] and the Balanced
Inventory of Desirable Responding [3]. Several of the Shapes Questionnaire ratings correlated
significantly with the egoistic form of socially desirable responding, while correlations with the

225
moralistic form were rare. This shows the pattern of findings generalises to the ratings of
properties of the imagery experience other than vividness.

Paper 3 abstract

Allbutt, Ling and Shafiullah (2006a) and Allbutt, Shafiullah and Ling (2006b) found that scores on
self-report measures of visual imagery experience correlate primarily with the egoistic form of
social desirable responding. Here, three studies are reported which investigated whether this
pattern of findings generalised to the ratings of imagery vividness in the auditory modality, a
new version of the Vividness of Visual Imagery Questionnaire (Marks, 1995), and reports of
visual thinking style. The measure of social desirable responding used was the Balanced
Inventory of Desirable Responding (BIDR; Paulhus, 2002). Correlational analysis replicated the
pattern seen in our earlier work and of the correlations with the egoistic bias, the correlation
with vividness of visual imagery was largest and significant, the correlation with visual thinking
style next largest and approached significance and the correlation with vividness of auditory
imagery was the smallest and not significant. The size of these correlations mirrored the extent
to which the three aspects of imagery were valued by participants.

Paper 4 abstract

Correlational research investigating the relationship between scores on self-report imagery
questionnaires and measures of social desirable responding has shown only a weak association.
However, researchers have argued that this research may have underestimated the size of the
relationship because it relied primarily on the Marlowe-Crowne scale (MC; Crowne & Marlowe,
1960), which loads primarily on the least relevant form of social desirable responding for this
particular context, the moralistic bias. Here we report the analysis of data correlating the
Vividness of Visual Imagery Questionnaire (VVIQ; Marks, 1973), with the Balanced Inventory of
Desirable Responding (BIDR; Paulhus, 2002) and the MC scale under anonymous testing
conditions. The VVIQ correlated significantly with the self-deceptive enhancement (SDE) and
Agency Management (AM) BIDR subscales and with the MC. The largest correlation was with
SDE. The ability of SDE to predict VVIQ scores was not significantly enhanced by adding either
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AM or MC. Correlations between the VVIQ and BIDR egoistic scales were larger when the BIDR
was continuously rather than dichotomously scored. This analysis indicates that the relationship
between self-reported imagery and social desirable responding is likely to be stronger than
previously thought.

Paper 5 abstract

The study tested the relationship between self-report imagery questionnaire scores, egoistic
social desirable responding and state-trait anxiety. Measures used were the Vividness of Visual
Imagery Questionnaire (VVIQ), the two egoistic scales of the Balanced Inventory of Desirable
Responding (BIDR) and the State – Trait Anxiety Index. Correlational analyses found the VVIQ
correlated with trait anxiety, and the relationship between the VVIQ and the egoistic bias was
largely unaffected by partialling out trait anxiety. Thus the correlations between the VVIQ and
the egoistic bias and the VVIQ and trait anxiety appear to be largely independent.
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Appendix 3: Email confirmation of contributions from authors
14th September 2015
Dear John
Many thanks for your email. I am really pleased to hear that you are registering for a PhD by published
works at Salford. I can confirm that the author contributions you have attributed to each of the papers
represent accurate descriptions of the input each of your co-authors had and I am happy with your
description of my role (as, I am sure, will the other authors be).
If I can be of any further assistance in supporting your already excellent case for a PhD by published
work, please let me know. Best of luck with your application.
Very best wishes
Jon
Dr Jonathan Ling
Dept. of Pharmacy, Health & Wellbeing
University of Sunderland
Chester Road
Sunderland
SR1 3SD
jonathan.ling@sunderland.ac.uk
Fuse - The UKCRC Centre for Translational Research in Public Health fuse.ac.uk
14th September 2015
Hi John,
I hope you are well. The documents are fine.
Do you still do OU summer school? I lost their contact with my email account at De Montfort. If you let
know then I would be grateful.
Best wishes,
Shafi
mohammed.shafiullah@unisg.ch
http://www.unisg.ch/en/personenverzeichnis/6e4b8ec8-ee55-4e09-80af-d2b5c3c0c57a.aspx

14th September 2015
This looks fine to me.
Tom
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Thomas M. Heffernan Northumbria University
tom.heffernan@northumbria.ac.uk
https://www.northumbria.ac.uk/about-us/our-staff/h/tom-heffernan/

15th September 2015

Hi John. That looks fine to me.
Thanks
Martin
Martin Rowley Keele University
m.g.rowley@keele.ac.uk
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Appendix 4: Emails applying for permission to include articles in the thesis

Arti
cle

Email sent

Email reply

1

jnlmentimag@aol.com

No email reply was received from the journal.

Saturday 4th June 2016
Dear Dr. Hochman
I hope that you are well.
In 2006 your journal, the jourmal of mental
imagery, published my paper: Allbutt, J.,
Shafiullah, M. & Ling, J. (2006). The relationship
between self-report imagery questionnaire
scores and sub-types of social desirable
responding: Visual and movement imagery.
Journal of Mental Imagery, 30, 1&2, 1-20.
I am in the process of preparing my PhD thesis
entitled: Self-report mental imagery & social
desirable responding. The degree is a PhD by
published works & my paper is included in my
thesis. As such I am writing to you, the owner of
the paper's copywrite, to ask for permission to
include my article in the thesis. I expect that I
will need to produce 5 draft copies of the thesis
prior to my oral viva, & if I am successful, 5
copies of the final thesis itself.
I would welcome a response to this request at
your earliest convenience.
Best wishes, John.
John Allbutt
Lecturer in psychology
Directorate of psychology & public health,
Room L820 Allerton Building,
University of Salford,
Frederick Road,
Salford,
M6 6PU.
Email j.d.allbutt@salford.ac.uk
Phone +44 (0) 161 295 2156
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Monday 13th June 2016
Dear Dr. Hochman
I hope that you are well.
Last week I sent you the email message shown
below. I would welcome a response to this
request at your earliest convenience.
Best wishes, John.

Friday 8th July 2016

Dear Dr. Hochman
I hope that you are well.
A while ago I sent you the email messages
shown below. I have now obtained permission
for the inclusion of all the other articles in my
PhD by published works, so I would welcome a
response to my request at your earliest
convenience.
In addition to the physical copies of my thesis
mentioned in my first email, I also anticipate an
electronic version of my thesis being made
available in the university library for interested
students.
Best wishes, John.

2

sphone@lsu.edu
j.cumming@bham.ac.uk; markman@ohio.edu

Hello John,
Cc: Sarah Shinkle, Sage Associate Editor for
Social Science Journals

Dear Professr Honeycutt, (copies to Prof.
Markman & Prof. Cumming)

I am forwarding your request to Sarah Shinkle
who is the associate editor of the social
I hope that you are well.
science journals for Sage and may be in a
position to answer your query. Obviously, you
In 2006 your journal, Imagination, Cognition and will cite your paper in your dissertation, but it
Personality, published my paper: Allbutt, J., Ling, is not clear to me if you are using verbatim
J. & Shafiullah, M. (2006). The relationship
copies of the article in the dissertation
between self-report imagery questionnaire
including tables, narratives, etcetera.
scores and sub-types of social desirable
responding: Components of visual imagery.
Sarah, I hope you can assist us in this request.
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Imagination, Cognition and Personality, 25, 4,
337-353.

All the best,
Jim

I am in the process of preparing my PhD thesis
entitled: Self-report mental imagery & social
desirable responding. The degree is a PhD by
published works & my paper is included in my
thesis. As such I am writing to you, the owner of
the paper's copywrite, to ask for permission to
include my article in the thesis. I expect that I
will need to produce 5 draft copies of the thesis
prior to my oral viva, & if I am successful, 5
copies of the final thesis itself.
I would welcome a response to this request at
your earliest convenience.
Best wishes, John.
John Allbutt
Lecturer in psychology

James Honeycutt, Ph.D.
LSU Distinguished Professor
Co-Editor: Imagination, Cognition, and
Personality
Dept. of Communication Studies
Louisiana State University
Baton Rouge, LA 70803-3923
cell: 225-252-0032
e-mail: sphone@lsu.edu
Hi both,
I’m checking with our permissions department
on this and will get back to you as soon as I
hear.
Best,
Sarah
Sarah Shinkle
Associate Editor, Social Science Journals
SAGE Publishing
2455 Teller Road
Thousand Oaks, CA 91320
USA
Dear John Allbutt,
I work in the permissions department at SAGE
Publications and your request was forwarded
to us for handling. Thank you for your request.
You may use the published version of your
article (version 3) in the printed version of
your thesis. However, if you wish to post your
thesis online, we ask that you use the version
of your article that was accepted by the
journal (version 2). Please note that this
permission does not cover any 3rd party
material that may be found within the work.
You must properly credit the original source,
Imagination, Cognition and Personality. Please
let us know if you have further questions.
Best regards, Michelle Binur
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Rights Coordinator
SAGE Publishing
2455 Teller Road
Thousand Oaks, CA 91320
USA
www.sagepublishing.com
Los Angeles | London | New Delhi
Singapore | Washington DC | Melbourne
3

beauducel@zem.uni-bonn.de

Dear Mr. Allbutt,

juergen.hogrefe@hogrefe.com
Dear Professor Dr. André Beauducel, (copy to
Dr. G.-Jürgen Hogrefe)

Thank you very much for your permission
request which was forwarded to me.
We are happy to grant permission to include
your paper

I hope that you are well.
Self-Report Imagery Questionnaire: Scores and
In 2008 your journal, the journal of individual
Subtypes of Social-Desirable Responding
differences, published my paper: Allbutt, J., Ling, Auditory Imagery, Visual Imagery, and Thinking
J., Heffernan, T., M., & Shafiullah, M. (2008). The
Style by John Allbutt, Jonathan Ling, Thomas
relationship between self-report imagery
M. Heffernan, and Mohammed Shafiullah,
questionnaire scores and sub-types of social
published on pp. 181-188 in Journal of
desirable responding: Auditory imagery, visual
Individual Differences, 2008, Vol. 29 (4).
imagery and visual thinking style. Journal of
Individual Differences, 29. 4, 181-188.
as part of your thesis as detailed in your
original request, provided that you will please
I am in the process of preparing my PhD thesis
make sure that the following copyright line will
entitled: Self-report mental imagery & social
appear:
desirable responding. The degree is a PhD by
published works & my paper is included in my
Used by permission from the Journal of
thesis. As such I am writing to you, the owner of
Individual Differences, 2008, Vol. 29(4):181-188
the paper's copywrite, to ask for permission to
include my article in the thesis. I expect that I
© 2008 Hogrefe & Huber Publishers (now
will need to produce 5 draft copies of the thesis
Hogrefe
prior to my oral viva, & if I am successful, 5
publishing)
www.hogrefe.com DO
copies of the final thesis itself.
10.1027/1614-0001.29.4.181
I would welcome a response to this request at
your earliest convenience.
Best wishes, John.
John Allbutt
Lecturer in psychology
Monday 13th June

you will follow the guidelines as specified
below:
Authors of articles in journals published by the
Hogrefe Group also may:
•

Archive or post on their own or their
institution’s website or in their
institutional repository a pre-print of
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Dear Professor Dr. André Beauducel, & Dr. G.-

Jürgen Hogrefe,

I hope that you are well.
•

Last week I sent you the email message shown
below. I would welcome a response to this
request at your earliest convenience.
Best wishes, John.

•

their submitted manuscript (i.e.,
manuscript version before peerreview) for noncommercial purposes
at any time
Archive or post on their own or their
institution’s website or in their
institutional repository a post-print of
their accepted manuscript (i.e.,
manuscript version after peer-review)
for noncommercial purposes 12
months after publication of the
respective journal issue
Upon written request, archive on a
website or in a repository mandated
by their funding bodies a post-print of
their manuscript (i.e., manuscript
version after peer-review) (1) 12
months after publication of the
respective journal issue or (2) as a
result of and in accordance with legal
obligations

Conditions
The following conditions apply:
•

•

Pre-print: This manuscript version
should be labeled with its date and a
statement that the manuscript in this
form has not yet been accepted for
publication.
Post-print: Only the final draft
manuscript post-refereeing may be
used, not the version of the paper
prepared and released by the
publisher (PDF, XML). This final draft
manuscript may only be posted 12
months after the article has been
published in the respective journal
issue. It must link to the DOI of the
published version of the article, carry
the publisher’s copyright notice in the
form“[Journal Title], [Volume No.],
[Issue No.], © [Year] by [Publisher’s
name]”, and include the following
statement: “This article may not
exactly replicate the final version
published in [Journal Title]. It is not the
version of record and is therefore not
suitable for citation.”
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•

e-Offprint/published version of
record: The e-offprint is provided
exclusively for the authors’ personal
use. Other uses of the eoffprint/published version of record,
including but not limited to the
following, are not permitted except
with the express written permission of
the publisher: posting the eoffprint/published version of record to
a personal or institutional website or
to an institutional or disciplinary
repository; changing or modifying the
digital file; reproducing, distributing,
or licensing the article in whole or in
part for commercial use.

Kind regards,

Gitta Moos
Customer Service
customerservice@hogrefe.com
+49 551 999 50 421
Hogrefe Publishing GmbH
Merkelstr. 3
37085 Göttingen
Germany
Tel. + 49 551 999 50 0
Fax + 49 551 999 50 111
www.hogrefe.com
CEO: Dr. G.-Jürgen Hogrefe
Registered: Göttingen, HRB 2224
VAT no.: DE 115303194
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jonesmn@indiana.edu

Monday 6th June 1016
Hi John,

Dear Professor Dr. Michael Jones,
I hope that you are well.
In 2011 your journal, Behavior Research
Methods, published my paper: Allbutt, J., Ling,
J., Rowley, M. & Shafiullah, M. (2011) Vividness
of Visual Imagery and Social Desirable
Responding: Correlations of the Vividness of
Visual Imagery Questionnaire with the Balanced
Inventory of Desirable Responding and the
Marlowe-Crowne. Behavior Research Methods,

43, 3, 791-799.
I am in the process of preparing my PhD thesis
entitled: Self-report mental imagery & social
desirable responding. The degree is a PhD by
published works & my paper is included in my
thesis. As such I am writing to you, the owner of
the paper's copywrite, to ask for permission to
include my article in the thesis. I expect that I
will need to produce 5 draft copies of the thesis
prior to my oral viva, & if I am successful, 5
copies of the final thesis itself.
I would welcome a response to this request at
your earliest convenience.
Best wishes, John.
John Allbutt
Lecturer in psychology
permissions.springer@spi-global.com
Springer Science+Business Media
Rights and Permissions
Tiergartenstrasse 17
69121 Heidelberg
GERMANY
14th June 2016
Dear Springer,
I hope you are well.

When you transfer copyright, it is held by the
publisher (Springer in this case). I really doubt
that you need to obtain permission to use your
own work in a dissertation though....that is
quite commonly written in as a normal
permissible use of an author's work without
requiring permission.
But you can find Springer's policy and request
permission online
here: http://www.springer.com/gp/rightspermissions/obtaining-permissions/882
Best, Michael

Dear John Allbutt,
Good day from Springer Rights and
Permissions. Thank you for your e-mail.
As we have streamlined our permissions
procedure, please visit "Obtaining
Permissions" on
http://www.springer.com/gp/rightspermissions/obtaining-permissions/882.
Here you will find detailed information about
the possibilities of obtaining permission and
will be guided through the process.
We hope that this information will help to
meet your needs.
With all the best wishes,
Rights and Permissions
Springer Science+Business Media
Tiergartenstr. 17
69121 Heidelberg
Germany
15th June 2016
Dear John Allbutt,,
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I am seeking permission to include a copy of my
journal article: Allbutt, J., Ling, J., Rowley, M. &
Shafiullah, M. (2011) Vividness of Visual

Good day from Springer Rights and
Permissions.

Imagery and Social Desirable Responding:
Correlations of the Vividness of Visual Imagery
For this reason, please fill in the questionnaire
Questionnaire with the Balanced Inventory of
attached and return the completed form back
Desirable Responding and the Marlowe-Crowne.

Behavior Research Methods, 43, 3, 791-799, in
my PhD by published works. Please see email
trail below for details.
Could you please assist me in my request.
Best wishes, John.
Hello Springer,
Thank you for your message & the link to your
Obtaining Permissions webpage.

to permissions.springer@spi-global.com so that
we can manually process and review your
request. Thank you.
With all the best wishes,
Rights and Permissions
Springer Science+Business Media
Tiergartenstr. 17
69121 Heidelberg
Germany
23rd June 2016

I was sent this link by Professor Dr. Michael
Dear John Allbutt,
Jones (please see the email below). I followed
the link to my article & clicked on the reprints &
Good day from Springer Rights and
permissions link. When I did this I got the
Permissions.
following error message which told me to
contact you:
Please see attached permission letter.
Thank you.
With all the best wishes,

By 'publisher' does the message mean:
1) Springer, 2) The journal editor i.e. Professor
Dr. Michael Jones, or 3) someone else?
Could you please advise me how to proceed
with my request?
Thank you, John.
17th June 2016
Hello Springer,
Thank you for sending me your form. I have
done my best to fill it in – see attached.

Rights and Permissions
Springer Science+Business Media
Tiergartenstr. 17
69121 Heidelber
Germany
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Do you have any idea how long it will take to
process this request?
Best wishes, John.
5

enquiries@bps.org.uk

Monday 6th June 1016
Hi John.

Dear BPS enquiries,
I hope that you are well.
In 2009 I presented a poster article at the BPS
conference entitled: Allbutt, J. & Ling, J. (2009)
The relationship between self-report imagery
questionnaire scores, the egoistic sub-type of
social desirable responding and state-trait
anxiety. British Psychological Society
Conference, Brighton.
I am in the process of preparing my PhD thesis
entitled: Self-report mental imagery & social
desirable responding. The degree is a PhD by
published works & my paper is included in my
thesis. As such I am writing to you to ask for
permission to include my article in the thesis. I
expect that I will need to produce 5 draft copies
of the thesis prior to my oral viva, & if I am
successful, 5 copies of the final thesis itself. I am
writing on the belief that you may be the owner
of the copywrite on my paper.
I would welcome a response to this request at
your earliest convenience.
Best wishes, John.
John Allbutt
Lecturer in psychology

We do not ask for any assignment of copyright
for poster presentations, so the copyright
remains with the originator of the poster. If
that is you, then you are free to re-use the
material in any way you like.
Good luck with the thesis.
Peter
Peter Dillon-Hooper LLB | Academic
Resources Manager
St Andrews House, 48 Princess Road East,
Leicester LE1 7DR
t: +44 (0)116 252 9528
w: www.bps.org.uk/hopc
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Appendix 5: The questionnaires used in the five papers
Vividness of Visual Imagery Questionnaire
Instructions
Visual imagery refers to the ability to visualise, that is, the ability to form mental pictures, or to ‘see in
the mind’s eye’. Marked individual differences have been found in the strength and clarity of reported
visual imagery and these differences are of considerable psychological interest.
The aim of this test is to determine the vividness of your visual imagery. The items of the test will
possibly bring certain images to your mind. You are asked to rate the vividness of each image by
reference to the five-point scale given below. For example, if your image is ‘vague and dim’ then give it a
rating of 4. After each item write the appropriate number in the box provided. Before you turn to the
items on the next page, familiarise yourself with the different categories on the rating scale. Throughout
the test, refer to the rating scale when judging the vividness of each image. Try to do each item
separately, independent of how you have done other items.
Please form all of the images with your eyes CLOSED.
Rating scale

1
2
3
4
5

Perfectly clear and vivid as normal vision
Clear and reasonably vivid
Moderately clear and vivid
Vague and dim
No image at all, you only 'know' that you are thinking of the object

For items 1 - 4 think of some relative or friend whom you frequently see (but who is not with you at
present) and consider the picture that comes before your mind's eye.

1
2
3
4

Item
The exact contour of face, head, shoulders and body.
Characteristic poses of the head, attitude of the body etc.
The precise carriage, length of step etc. in walking.
Different colours worn in some particular clothes.

Response

Visualise the rising sun. Consider carefully the picture that comes before your mind's eye.

5
6
7
8

Item
The sun is rising above the horizon into a hazy sky.
The sky clears and surrounds the sun with blueness.
Clouds. A storm blows up with flashes of lightning.
A rainbow appears.

Response
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Think of a shop which you go to. Consider the picture that comes before your mind's eye.

9
10
11
12

Item
The overall appearance of the shop from the opposite side of the road.
A window display including colours, shapes and details of individual items for
sale.
You are near the entrance. The colour, shape and details of the door.
You enter the shop and go to the counter. The counter assistant serves you.
Money changes hands.

Response

Finally, think of a country scene which involves trees, mountains and a lake. Consider the picture that
comes before your mind's eye.

13
14
15
16

Item
The contours of the landscape.
The colour and shape of the trees.
The colour and shape of the lake.
A strong wind blows on the trees and on the lake, causing waves.

Response

Please explain below any difficulties you had answering this questionnaire or add any general comments
you have to make.

Thank you for your cooperation.
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Vividness of Movement Imagery Questionnaire

TOTAL SCORES
a) Other =
b) Self =
Total a + b =

Instructions
Movement imagery refers to the ability to imagine a movement. The aim of this test is to determine the
vividness of your movement imagery. The items of the test are designed to bring certain images to your
mind. You are asked to rate the vividness of each item by reference to the 5-point scale. After each item,
write the appropriate number in the box provided. The first box is for an image obtained watching
somebody else and the second box is for an image obtained doing it yourself. Try to do each item
separately, independently of how you may have done other items. Complete all items obtained watching
someone else and then return to the beginning of the questionnaire and rate the image obtained doing
it yourself. The two ratings for a given item may not in all cases be the same. For all items please have
your eyes CLOSED.
RATING SCALE The image aroused by each item might be:
Perfectly clear and vivid as normal vision
Clear and reasonably vivid
Moderately clear and vivid
Vague and dim
No image at all you only know you are thinking of the skill

RATING 1
RATING 2
RATING 3
RATING 4
RATING 5

Think of each of the following acts, and classify the images according to the degree of clearness and
vividness as shown on the RATING SCALE.
Item

Watching someone else

Doing it yourself

Watching someone else

Doing it yourself

1) Standing
2) Walking
3) Running
4) Jumping
Item
5) Reaching for something on Tiptoe
6) Drawing a circle on paper
7) Kicking a stone
8) Bending to pick up a coin
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RATING SCALE The image aroused by each item might be:
Perfectly clear and vivid as normal vision
Clear and reasonably vivid
Moderately clear and vivid
Vague and dim
No image at all you only know you are thinking of the skill

RATING 1
RATING 2
RATING 3
RATING 4
RATING 5

Think of each of the following acts, and classify the images according to the degree of clearness and
vividness as shown on the RATING SCALE.
Item

Watching someone else

Doing it yourself

Watching someone else

Doing it yourself

Watching someone else

Doing it yourself

Watching someone else

Doing it yourself

9) Falling forwards
10) Running up stairs
11) Jumping sideways
12) Slipping over backwards
Item
13) Catching a ball with two hands
14) Throwing a stone into water
15) Kicking a ball in the air
16) Hitting a ball along the ground
Item
17) Running downhill
18) Climbing over a high wall
19) Sliding on ice
20) Riding a bike
Item
21) Jumping into water
22) Swinging on a rope
23) Balancing on one leg
24) Jumping off a high wall

Please explain below any difficulties you had answering this questionnaire or add any general comments
you have to make.

Thankyou for your cooperation.
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The Shapes Questionnaire
Mental images are mental representations of the external form of an object. In the visual modality mental
imagery would refer to the experience of visualising an object, such as a car, in your mind's 'eye'. The
individual differences that have been found in people's ability to form metal images of items have long
been of interest to psychologists. Some people have very lifelike 'mental pictures', while others only 'know'
that they are thinking about things.
In this questionnaire, you will be asked to imagine several shapes. The shapes will be shown at the top of
each page, underneath will be a number of questions. Once you have looked at the shape, we would like
you to shut your eyes and imagine it, then answer the question underneath it (it will probably help you to
imaging the shape each time you answer the question, rather than trying to answer all the questions from
imaging the shape only once). If you can imagine the shape more easily with your eyes open then do so,
but DO NOT LOOK AT THE SHAPE WHILST IMAGING.
The first question will always ask you how easily you can evoke an image of the shape in question, and to
rate it on a scale of 1 - 9. What we are interested in here, is how easily you can evoke the image (or how
easily you know you are thinking about it), and ONLY this. We are not interested in the properties of your
image at this stage (e.g. how vivid or detailed your image is), questions on these properties will come
later.
The questions underneath will ask you to rate the various properties and qualities of the image you have
formed. Remember, we wish you to consider ONLY THE PROPERTY OR QUALITY BEING ASKED ABOUT, and
to rate each question about your image SEPARATELY AND INDEPENDENTLY of all the others. This is a very
important point, as you may find that your ratings of each property or quality are different.
Concentrate on imaging the actual shape rather than the property you are trying to judge. This sounds
difficult, but what we mean, is that we do not wish you to change what you are imaging to improve a
particular property. Rather we wish you to rate the level of that property which occurred 'automatically',
when you imaged the scene. Some of the questions will ask you to rate how easily you can perform various
manipulations of the image in question. Remember, we only wish you to rate the ease of the manipulation,
not any aspect of the quality of the image, there are separate questions concerning this.
There is no time limit for this questionnaire, all we wish is that you think carefully about each item, and
give as accurate an answer as possible. If at any time you feel yourself getting tired or loosing concentration,
take a rest! REMEMBER, your accurate and honest answers are vital of this study.
You may begin when ready, if you have any doubts about what to do, please ask the experimenter now.
If at any point you have difficulty in rating something, RATE IT AS BEST YOU CAN, then write by the side
what you found difficult, or why you found it difficult. The same applies if you feel that the ratings do not
capture something essential about your images. However, PLEASE TRY TO MAKE A RATING IN ALL CASES,
then write down what was wrong.
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Shape 1: Imagine this shape

1) How easy is it for you to evoke this image?
Very difficult

1

2

3

4

5

6

7

8

9

Very easy

5

6

7

8

9

A great deal

7

8

9

Very sharp & clear

9

Very easily

2) How much detail is there in your image?
Very little

1

2

3

4

3) How clear and sharp (in pictorial terms) is you image?
Not clear at all

1

2

3

4

5

6

4) How easily can you maintain this image now that you have evoked it?
Not at all

1

2

3

4

5

6

7

8

5) How much does a) the detail, and b) the clarity of your image change when you try to maintain your
image?
a) The Detail
Not at all

1

2

3

4

5

6

7

8

9

A great deal

If there was a change was there more or less detail (please circle a response)?
More

Less

b) The Clarity
Not at all

1

2

3

4

5

6

7

8

9

If there was a change was the image more or less clear (please circle a response)?
More

Less

A great deal
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6) How much of the shape can you form an image of, at any one time?
1/10 th

1

2

3

4

5

6

7

8

9

All

Please mark on the shape on this page the parts you imagine (circle the shape if you can imagine all of it).
7) How large is your image of this shape?
Very small (As if 1
seeing it from a
great distance)

2

3

4

5

6

7

8

9

Very large (As is
seeing it from
very close up)

4

5

6

7

8

9

Very vivid

8) How vivid is your image of the shape?
Not at all vivid

1

2

3

9) Imagine the shape rotating in the plane of the paper; How easily can you perform the rotation? (Note
we only wish you to rate how easy the rotation is, not how good the quality of your image is whilst
you are doing it).
Not at all

1

2

3

4

5

6

7

8

9

Very easily

10) Is the rotation you can image continuous or in discrete stages (please circle a response)?
Continuous

Discrete

11) Does the size of the imaged shape (or the apparent distance at which it is imagined) change when
you rotate it? If so, what way does your image of the shape change?

(As if)
smaller

Much 1

2

3

4

5

6

7

8

9

(As if) Much larger
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12) Does rotating the shape affect a) the detail & b) the clarity of your image in any way?
a) The detail
Not at all

1

2

3

4

5

6

7

8

9

A great deal

If there was a change was there more or less detail (please circle a response)?
More

Less

b) The clarity
Not at all

1

2

3

4

5

6

7

8

9

A great deal

If there was a change was the image more or less clear (please circle a response)?
More

Less

13) How much of the shape do you form an image of when rotating it?
1/10 th

1

2

3

4

5

6

7

8

9

All

14) If you only image parts of the shape whilst rotating it, can you mark these on the shape above.
15) Are there any other ways in which your image of the shape changes when you rotate it? If there are
can you say what these are, AND rate the amount of change on a 1-9 scale.
______________________________________________________________________________
______________________________________________________________________________
Very little

1

2

3

4

5

6

7

8

9

Very much

7

8

9

Very vivid

16) Finally, how vivid is your image of the shape rotating?
Not at all vivid

1

2

3

4

5

6

The shapes questionnaire continues in this format requiring ratings for a further 4 shapes:
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The reflection of imagery ability questionnaire
Mental images are mental representations of the external form of an object. In the visual modality mental
imagery would refer to the experience of visualizing an object, such as a car, in your mind's 'eye'. The
individual differences that have been found in people's ability to form mental images of items have long
been of interest to psychologists. Some people have very life-like 'mental pictures', while others only
'know' that they are thinking about things.
The Shapes Questionnaire (Deane and Morris, 1991, 2003) is a new imagery questionnaire. For each of
five shapes (see figure 1) respondents are asked to form an image of the shape, maintain the image, and
then rotate the image. While doing this they rate the images for a number of properties.
Fig 1) The five shapes to be imaged from the Shapes Questionnaire

We would like you to read the list of properties the images are rated for in the table on page 2. Then, for
each property in turn, indicate whether you believe the property measures ‘ability’ at visual imagery or
not. For example, for the first property (1. Ease of evoking an image) do you think that ratings of this
property inform us about a person’s ability at visual imagery or not? If you think that such differences only
indicate a difference in style, and not that people are in some sense better or worse at imagery, then tick
the ‘Not an indicator of ability at all’ option. However, if you think that the differences in the ease with
which people can evoke a visual image indicate a difference in imagery ability, then tick one of the
remaining three responses options (‘A weak indicator of ability’, A moderate indicator of ability’, A strong
indicator of ability’) to indicate how strong an indicator of ability you think the property is.
There are no right or wrong answers to what we are asking, we are just interested in your judgements
about this issue.
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Shapes questionnaire

Not an
indicator of
ability at all

A weak
indicator of
ability

A moderate
indicator of
ability

A strong
indicator of
ability

1. Ease of evoking the image
2. Amount of detail
3. Clarity and sharpness
4. Ease of maintenance
5a. Detail change while maintaining
5b. Clarity change while maintaining
6. Amount of shape imaged at any one time
7. Size of image
8. Vividness of image
9. Ease of rotation
10. Whether rotation is continuous or in discrete stages
11. Size change during rotation
12a. Detail change while rotating
12b. Clarity change while rotating
13. Amount of shape imaged while rotating
16. Vividness of image while rotating

Please check that you have answered all the questions and supplied information on sex and age at the start
of the questionnaire. In the space below explain any difficulties you had answering these questions or add
any general comments you have to make.

Thank you for answering this questionnaire.
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Auditory Imagery Scale
Instructions
Consider the following items. Rate them according to how well you can manage to imagine the sound /
noise.

1
2
3
4

Very clear sound / noise
Moderately clear sound / noise
Vague sound / noise
No sound / noise at all

Circle one response for each image that you form
Item

Response

1

Imagine the sound of a car driving in the road in front of a house

1

2

3

4

2

Imagine the monotonous beep-like sound like in a telephone

1

2

3

4

3

Imagine the sound of footsteps coming up a stair

1

2

3

4

4

Imagine the sound of water dripping

1

2

3

4

5

Imagine the sound of snapping twigs

1

2

3

4

6

Imagine the noise of a conversation as if there were a party
taking place next door
Imagine your favourite piece of music

1

2

3

4

1

2

3

4

7

Please explain below any difficulties you had answering this questionnaire or add any general
comments you have to make.

Thank you for your cooperation
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Individual Differences Questionnaire - IHS
The statements in this questionnaire represent ways of thinking which are true for some people and not
for others. Read each statement and decide whether or not it is true with respect to yourself. Then
indicate your answer by ticking one of the five possible answers which range from strongly agree to
strongly disagree. Answer the statements as carefully and honestly as you can. The statements are not
designed to assess the goodness or badness of the way you think. They are attempts to discover the
methods of thinking you use consistently in various situations. There are no right or wrong answers.
Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

1. Listening to someone recount their
experiences does not usually arouse
mental pictures of the incidents being
described
2. I can easily picture moving objects in my
mind
3. I have only vague visual impressions of
scenes I have experienced
4. I think that most people think in terms of
mental pictures whether they are
completely aware or not
5. I can close my eyes and easily picture a
scene I have experienced
6. When someone describes something
that happens to them, I sometimes find
myself vividly imagining the events that
happened
7. I never use mental pictures or images
when trying to solve problems
8. I find it difficult to form a mental picture
of anything
9. My thinking often consists of mental
pictures or images
10. I do not form a mental picture of
people or places when reading of them
11. I enjoy the use of mental pictures to
reminisce
12. I often use mental images or pictures to
help me remember things
13. When remembering a scene, I use
verbal descriptions rather than mental
pictures

If you have any difficulties in answering the questionnaire or general comments to make please write
them in this space. Thankyou for answering this questionnaire.
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A questionnaire for rating the relative desire to possess vivid mental imagery in auditory and visual
sensory modalities and visual thinking style

Mental images are sensations of an object in our mind when the object is NOT present. They can occur in
all five of our senses, for example:
1) Auditory imagery - refers to the experience of ‘hearing’ the sound of an object in your mind.
2) Visual imagery - refers to the experience of ‘visualizing’ the visual appearance an object in your mind.
Vividness / thinking style
For a long time psychologists have known that people vary in their experience of mental imagery. Some
people have very vivid and life-like mental images, while others only have the vaguest of sensory
sensations. Psychologists have also found that people appear to differ in whether they have a visual style
of thinking. People with a visual style of thinking find it easy to think visually and do so often.
We are interested in the value you would place on having vivid images in the visual and auditory
modalities, and the value you would place on having a visual thinking style. To help us assess this please
answer the questions below by placing a tick in the appropriate box to indicate your response. There are
no right or wrong answers to what we are asking, just what you believe.
Question / modality / thinking style

No, does
not matter
to me

Yes, I
would like
to

Yes, I
would like
to quite a
lot

Yes, I
would like
to very
much

1) I would like to have vivid auditory imagery
2) I would like to have vivid visual imagery
3) I would like to have a visual thinking style

Please check that you have answered all the questions and supplied information on sex and age at the start
of the questionnaire. In the space below explain any difficulties you had answering these questions or add
any general comments you have to make.

Thank you for answering this questionnaire.
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Balanced inventory of desirable responding
Self-deceptive enhancement
Using the response scale below as a guide, write a number next to each statement to indicate how much
you agree with it.
1
Not true

2

Response
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

3

4
Somewhat true

5

6

7
Very true

Item
My first impressions of people usually turn out to be right.
It would be hard for me to break my bad habits.
I don't care to think what other people really think of me.
I have not always been honest with myself.
I always know why I like things.
When my emotions are aroused, it biases my thinking.
Once I've made up my mind, other people can seldom change my opinion.
I am not a safe driver when I exceed the speed limit.
I am fully in control of my own fate.
It's hard for me to shut off a disturbing thought.
I never regret my decisions.
I sometimes loose out on things because I can't make up my mind soon
enough.
The reason I vote is because my vote can make a difference.
My parents are not always fair when they punish me.
I am a completely rational person.
I rarely appreciate criticism.
I am very confident of my judgements.
I have sometimes doubted my ability as a lover.
It's alright if some people happen to dislike me.
I don't always know the reasons why I do the things I do.
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Impression management
1
Not true

2

Response
21. 2
1
.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

3

4
Somewhat true

5

6

7
Very true

Item
I sometimes tell lies if I have too.

I never cover up my mistakes.
There have been occasions when I have taken advantage of someone.
I never swear.
I sometimes try to get even rather forgive and forget.
I always obey laws, even if I'm unlikely to get caught.
I have said something bad about a friend behind his or her back.
When I hear people talking privately, I avoid listening.
I have received too much change from a sales person without telling him or
her.
I always declare everything at customs.
When I was young I sometimes stole things.
I have never dropped litter on the street.
I sometimes drive faster than the speed limit.
I never read sexy books or magazines.
I have done things that I don't tell people about.
I never take things that don't belong to me.
I have taken sick leave from work or school even though I wasn't really sick.
I have never damaged a library book or store merchandise without reporting
it.
I have some pretty awful habits.
I don't gossip about other people's business.
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Self-deceptive denial
1
Not true

2

Response
41. 4
1
.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

3

4
Somewhat true

5

6

7
Very true

Item
I sometimes feel irritated when I don't get my own way.

I could never enjoy being cruel.
Seeing any attractive person of the opposite sex makes me think about sex.
I have never felt joy over someone else's failure.
I have gotten so angry at a friend that I felt like hitting him(her).
I have never felt like I wanted to kill someone.
There have been occasions when I was mean to someone unimportant.
I never enjoy watching sexy scenes in movies.
I enjoy it when obnoxious people get put down.
I rarely have sexual fantasies.
Once in a while I think of things too bad to talk about.
I have never wanted to rape or be raped by someone.
More than once it felt good when I heard on the news that someone had
been killed.
I can't think of anyone I hate deeply.
There have been occasions when I felt like smashing things.
Few of the things I do are simply for my own gain.
I must admit that revenge can be sweet.
I never get jealous over the good fortune of others.
There have been times when I felt like rebelling against authorities, even
though I knew they were right.
I have never done anything that I'm ashamed of.

255
Agency management
1
Not true

2

Response
61. .
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

3

4
Somewhat true

5

6

7
Very true

Item
My persuasive powers are impossible to resist.
My personality doesn’t charm everyone.
Everyday I come up with creative, ingenious ideas.
My persuasive powers are sometimes weak.
No one can beat me in a debate.
Some problems just don’t have a solution.
Some people call me a genius.
I can’t win at everything.
My leadership of a group guarantees the group’s success.
Some people are just impossible to persuade.
I push until things happen.
Some powerful people cannot be overcome.
I can dominate people whenever I want.
I have met people smarter than myself.
I inspire others by my success.
I sometimes need other people’s help.
I have mastered every challenge put before me.
My decisions are sometimes unwise.
I am successful in everything I do.
Giving into others is sometimes necessary.

Please check that you have answered all the questions and supplied information on sex and age at the
start of the questionnaire. In the space below explain any difficulties you had answering this
questionnaire or add any general comments you have to make.

Thank you for your cooperation.
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Appendix 6: Research Gate read statistic screenshot 30th July, 2018

Figure 4. Research Gate read statistic screenshot 30th July, 2018
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Appendix 7: Additional correlational analysis on paper 4 data controlling for gender
Key
VVIQ = Vividness of visual imagery questionnaire version 1
SDE = Self-deceptive enhancement (scored continuously and dichotomously)
AM = Agency management (scored continuously and dichotomously)
SDD = Self-deceptive denial (scored continuously and dichotomously)
IM = Impression management (scored continuously and dichotomously)
MC = The Marlowe Crowne

Table 13.
Matrix showing correlational analysis involving the VVIQ-1, BIDR scales and the Marlow-Crowne scale
controlling for gender
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Appendix 8: Additional correlational analysis involving the VVIQ-1, BIDR egoistic scales and the overclaiming questionnaire
Key
VVIQ = Vividness of visual imagery questionnaire version 1
SDE = Self-deceptive enhancement (scored continuously and dichotomously)
AM = Agency management (scored continuously and dichotomously)
OCQ_BiasZ = Over-claiming bias index calculated from adding hits Z score to false alarms Z score
OCQ_False alarms = Number of false alarms
Spearman’s correlations were used because of skewed distributions across all variables.

Table 14.
Matrix showing correlational analysis involving the VVIQ-1, BIDR egoistic scales and the over-claiming
questionnaire

