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Abstract 4 

Visual imagery vividness (VIV) quantifies how clearly people can ‘conjure up’ mental images. A higher 5 

VIV reflects a stronger image, which might be considered an important source of inspiration in creative 6 

production. However, despite numerous anecdotes documenting such a connection, a clear empirical 7 

relationship has remained elusive. We argue that (a) a misunderstanding of visual imagery as 8 

unidimensional and (b) an overreliance on Marks’ Vividness of Visual Imagery Questionnaire (VVIQ), are 9 

responsible. 10 

Based on both the proximal/distal imagination framework and the distinction between the 11 

ventral/dorsal visual pathways, we propose a new Multifactorial Model of Visual Imagery (MMVI). This 12 

argues that visual imagery is multidimensional and that only certain dimensions are related to creativity: 13 

inventive combinatorial ability, story-boarding, and conceptual expansion (all distal); together with the 14 

quasi-eidetic recall of detailed images (proximal). 15 

Turning to the VVIQ, a factor analysis of 280 responses in Study 1 yielded a three-factor solution (all 16 

proximal): episodic/autobiographical imagery; schematic recall; and controlled animation. None of these 17 

factors overlap with the creative dimensions of the MMVI. In Study 2, 133 participants had to remember 18 

non-verbalizable detail of unfamiliar pictures for later recall: performance on this quasi-eidetic task 19 

again did not correlate with any VVIQ factors. 20 

We have thus demonstrated that the VVIQ is not unidimensional and that none of its factors appear 21 

suitable for probing imagery-creativity connections. The MMVI model is currently theoretical, and future 22 

research should confirm its validity, permitting a new, better targeted measure of VIV to be established 23 

which fully reflects its multidimensionality. 24 

Keywords: Visual Imagery Vividness; VVIQ; Distal and Proximal imagery; Object/ventral and 25 

spatial/dorsal visual pathways; Creativity.  26 



VISUAL IMAGERY, CREATIVITY AND VVIQ 

2 

Visual imagery is the creation of a perceptual experience within the mind, enabling individuals to relive 27 

the past and simulate future events in the absence of external visual input (Moulton & Kosslyn, 2009). 28 

Representations of objects or events are generated from previously stored memory traces, typically 29 

resulting in a 'weak perception' - an internal image of the scene sharing some characteristics of true 30 

visual perception (Pearson et al., 2015). Despite the familiarity of the experience for most people, the 31 

elusive nature of visual imagery makes it a challenge to define, although the phraseology “seeing with a 32 

mind's eye” (Kosslyn et al., 2001, p.635) is commonly understood.  33 

Visual Imagery Vividness (VIV) is the dimension of visual imagery which relates to individual differences 34 

in the ability to conjure up mental pictures, and the level of clarity, detail and liveliness achieved. The 35 

higher the 'vividness' of these quasi-perceptual experiences, the closer the experience is to the actual 36 

perception of the object or event in question (Marks, 1973; McKelvie, 1995).  37 

This ability to evoke particularly vivid and lively images might naturally be viewed as a potentially 38 

important source of inspiration in creative production and insight. Indeed, 'creativity' and 'imagination' 39 

are themselves inextricably intertwined in common parlance (Abraham, 2016; Daniels-McGhee & Davis, 40 

1994). Furthermore, if creativity is the ability to produce work which is novel/original and 41 

appropriate/adaptive (Feist, 1998; Runco & Jaeger, 2012; Sternberg & O'Hara, 2000), with its roots in 42 

divergent thinking (LeBoutillier & Marks, 2003; Runco & Acar, 2012), then possessing the ability to 43 

vividly imagine a range of possibilities from a qualitatively different perspective to others could be seen 44 

as a clear advantage.  45 

Nevertheless, previous research in the area of creativity and visual imagery has failed to demonstrate a 46 

clear relationship between visual imagery and creativity (Kozhevnikov et al., 2013; LeBoutillier & Marks, 47 

2003), flying in the face of both anecdotal case studies and intuitive sense (LeBoutillier & Marks, 2003). 48 

In this article, we argue that these perplexing results may have arisen from a number of key research 49 

confounds: the presumption of unidimensionality in the construct of visual imagery; the failure to 50 

distinguish certain aspects of visual imagery which may be more strongly allied to creativity from those 51 
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which are not; and the over-reliance on one particular instrument - the 'Vividness of Visual Imagery 52 

Questionnaire' (Marks, 1973) - which we argue is inappropriate to the study of creative imagining.   53 

Visual Imagery and its Multidimensional Nature 54 

1.1 Visual Imagery and Individual Differences in Visual Imagery Vividness 55 

Historically, much research into visual imagery has attempted to account for the mechanisms whereby 56 

these images are generated, with a vigorous debate focusing on the issue of whether the mental 57 

representations are truly depictive (e.g. Kosslyn et al., 2001) or merely mental descriptions, resembling 58 

the underpinnings of language and reasoning (e.g. Pylyshyn, 2002). In recent years, the debate has to all 59 

intents and purposes been settled in Kosslyn's favour by the advent of neuroimaging studies (Pearson et 60 

al., 2015). These have demonstrated that visual imagery shares many of its mechanisms in common with 61 

visual perception (Kosslyn et al., 2001; Pearson et al., 2015), albeit leading to a weaker, fleeting and 62 

more fragile percept, resembling “photographs from which the sharpness of the edges and borders had 63 

been removed” (Eysenck & Keane, 2015, p.114). 64 

There is a spectrum of abilities in VIV ('trait vividness' - D'Angiulli et al., 2013), ranging from the 65 

profoundly aphantasic, with no visual imagery whatsoever (Keogh & Pearson, 2018; Zeman et al., 2016) 66 

to 'hyperphantasic' individuals (Luft et al., 2019; Zeman et al., 2018), including visual imagery savants 67 

such as Stephen Wiltshire (Hermelin et al., 1999; Pring et al., 1997) and Temple Grandin (Grandin, 2009). 68 

Indeed it has been suggested that those cognitive scientists (such as Watson, Pylyshyn, and Galton's 69 

scientific colleagues) who remained fiercely sceptical about the existence of depictive mental images, 70 

may in fact have been influenced by their own subjective experience of reduced VIV (Keogh & Pearson, 71 

2018; Reisberg et al., 2003). 72 

1.2 General Uses of Visual Imagery in Everyday Life 73 

Visual imagery is important for a wide range of everyday tasks involving the veridical recall of previous 74 

experiences, such as the interpretation of language (Bergen et al., 2007), the mental simulation of 75 

routes in navigation (Ghaem et al., 1997), the recollection of faces (Ishai et al., 2002; O'Craven & 76 
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Kanwisher, 2000) and the reliving of past events (Libby et al., 2007; Moulton & Kosslyn, 2009). Whilst it 77 

is generally adaptive to recall the specifics of past events, problematic vivid visual recall (Schacter's 'sin 78 

of persistence', 2013) has also been reported in psychological disorders such as Obsessive Compulsive 79 

Disorder (OCD), Post-Traumatic Stress Disorder (PTSD), depression and eating disorders  (Holmes et al., 80 

2007; Holmes et al., 2016), as well as in their treatment through imaginal exposure and imaginal 81 

rescripting in Cognitive Behavioural Therapy (CBT: Arntz et al., 2007; Holmes et al., 2007; Pearson et al., 82 

2015). 83 

This use of visual imagery in CBT also evidences our ability to use mental imagery to shape, reinterpret 84 

and rewrite past events, to engage in mental mind-travel to the future (Madore et al., 2015; Tulving, 85 

2002) and to explore objects or events which do not exist, or have never been personally perceived or 86 

experienced (Pearson, 2007). These imaginative mental representations allow us, for example, to try out 87 

'what-if' scenarios in our heads (Dietrich & Haider, 2015; Moulton & Kosslyn, 2009), to plan and 88 

problem-solve (Isaac & Marks, 1994; Pearson & Kosslyn, 2013) and to engage in prospective mental 89 

rehearsal, such as in sport and dance (Cross et al., 2017; Cumming & Ramsey, 2008; Cumming & 90 

Williams, 2012; Macintyre et al., 2013) or in music (Fine et al., 2015; Highben & Palmer, 2004; Keller, 91 

2012; Pascual-Leone, 2003; Zatorre & Halpern, 2005). 92 

1.3 Visual Imagery as a Component of Creative Ability 93 

This ability to simulate and elaborate upon remote imaginary situations could be viewed as a potentially 94 

important source of inspiration in creative production and insight. From this, studies arguing that VIV 95 

might play a causal role in creativity abound (e.g. Finke, 1996; Kozhevnikov et al., 2013; LeBoutillier & 96 

Marks, 2003; Morrison & Wallace, 2001; Palmiero et al., 2011; Palmiero et al., 2015; Pearson, 2007), 97 

although the precise explanatory mechanism for the purported connection differs from study to study 98 

(Palmiero et al., 2011; Pearson, 2007) and the results of creativity/VIV studies in the past have been 99 

inconsistent and contradictory (Kozhevnikov et al., 2013; LeBoutillier & Marks, 2003).  100 
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Despite this failure to demonstrate an empirical link between VIV and creativity, a connection is 101 

plausible on a priori grounds.  Studies frequently cite a number of anecdotal cases of renowned 102 

scientists, artists, actors, directors and writers (e.g. Kekulé, Poincaré, Einstein, Hitchcock, Coleridge and 103 

Keats) whose creative output was allegedly influenced by imagining states such as lucid dreams, 104 

psychedelic hallucinations, day-dreams, thought-experiments and meditation (Daniels-McGhee & Davis, 105 

1994; Irving, 2014; Kozhevnikov et al., 2013; LeBoutillier, 1999; LeBoutillier & Marks, 2003; Miller, 106 

1992a, 1992b; Pearson, 2007). Recent neuroimaging studies of eminent scientists and artists (Chavez, 107 

2016; Luft et al., 2019) have begun to explore the neural correlates of this association; and spontaneous 108 

mind-wandering has also been studied in its own right as a potential source of creative inspiration 109 

(Abraham, 2016; Gable et al., 2019; Zedelius & Schooler, 2016). Indeed, when people are engaged in 110 

active problem-solving or creative imagination they often close their eyes, or shift their gaze to an 111 

empty part of their environment, in order to disengage the external world and wander round their own 112 

internal cognitive landscape (Salvi & Bowden, 2016, p.1, citing Paul Gauguin "I shut my eyes in order to 113 

see"). 114 

1.4 Proximal/Distal Simulation and Creative Production 115 

Importantly, Meyer and colleagues (2019) have recently drawn a distinction between veridical types of 116 

imagery (such as recalling the appearance of a friend, or the reliving of well-known routines such as 117 

going shopping, rehearsing the fixed steps of a dance, or making a cup of coffee) and the more fanciful 118 

creations of the human mind (such as imagining what it might be like to live in the next century, or at 119 

the bottom of the ocean). Indeed, Meyer et al.’s work is close to the seminal study of 'structured 120 

imagination' by Ward (1994) in which participants were asked to imagine animals that might live on a 121 

planet somewhere else in the galaxy. Similarly, Zabelina and Condon have also recently drawn attention 122 

to the many mundane and uncreative imaginings which are commonplace in normal human life (such as 123 

imagining forthcoming conversations, or work-based aspirations), in their development of the Four 124 

Factor Imagination Scale (FFIS, Zabelina & Condon, 2020, measuring the frequency, complexity, 125 

emotional valence and directedness of imagination). Terming the more veridical images 'proximal 126 
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simulations' and their more fanciful cousins 'distal simulations', Meyer et al. argue that distal simulation 127 

is more likely to lead to creativity. Indeed, it is the transcending of the here and now, in terms of the 128 

generation of alternative temporal, spatial, social and hypothetical simulations, which is argued to mark 129 

out the creative 'expert' from the less creative (Meyer et al., 2019).    130 

A similar contrast has been made in the creativity literature (Hass & Beaty, 2018). Here the comparison 131 

has been made between the Alternative Uses Task (Guilford, 1967), where less creative responses to 132 

prompts such as "think of creative uses for a brick" are often heavily dependent upon proximal 133 

prototypic or episodic uses which the participant has already encountered (Gilhooly et al., 2015), versus 134 

the more cognitively probing distal demands of the Consequences Task (Torrance, 1974; Wilson et al., 135 

1954) which contains items such as "imagine that humans no longer needed to sleep". The underlying 136 

nature of distal imagination thus appears to be that it breaks free from the constraints of existing 137 

categories and knowledge structures, in order to explore novel and untrodden territories (Ward, 1994) - 138 

a process termed 'Conceptual Expansion' by Abraham (2014; 2012).  139 

1.5 A New Model of Visual Imagery: Proximal/Distal; Ventral/Dorsal 140 

However, although the distinction between proximal and distal imagining is itself a useful explanatory 141 

concept adopted in this paper, the bigger picture may not be as straightforward as Meyer suggests. As 142 

discussed in detail below (sections 1.6-1.7), at least one other approach (Kozhevnikov et al., 2010; 143 

Kozhevnikov et al., 2013) has been proposed to explain the apparent lack of connection between 144 

creativity and visual imagery. According to this model, visual imagery employs the same neural 145 

pathways (dorsal/ventral) as actual vision (e.g. Milner & Goodale, 2006), with the dorsal pathway 146 

specialising in the spatial/rotational aspects of vision and the ventral pathway enabling the capture of 147 

the colour, texture and shape of objects. This is argued (Kozhevnikov et al., 2013) to lead to different 148 

dimensions of creativity among scientists (typically using the dorsal-spatial pathway) and artists (using 149 

the ventral-object pathway). The weak correlations between creativity and imagery are thus argued to 150 

arise from the fact that both constructs are typically viewed as unitary, disregarding the differences 151 

which exist between both the creative outputs and the imaginal processes of artists and scientists. 152 
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Consideration of these two approaches has led the authors of the current study to propose a new 153 

blended model of visual imagery which is presented in Figure 1, and summarised in the key to Figure 1 154 

and sections 1.6-1.8. This model suggests that the construct of 'visual imagery' is multidimensional,  in 155 

terms not only of the proximal and distal nature of the imaging process (Meyer et al., 2019), but also of 156 

the neural pathways involved (ventral/dorsal, Kozhevnikov et al., 2010). A detailed discussion of each of 157 

these areas follows, beginning with the ventral pathway. 158 

<INSERT FIGURE 1 SOMEWHERE AROUND HERE> 159 

 160 

Key to Figure 1: 161 

This paper argues that the ventral ('What') pathway (see section 1.6, and the items shaded turquoise (dark grey)) 

facilitates a number of visual imagery applications, three of which (Retention/inspection of detailed image; Scene 

development/storyboarding; conceptual expansion) could potentially be thought to have links with creativity 

(indicated by a light bulb symbol). The remaining two ventral applications (Schematic recall; Everyday recall) are 

argued below to be too proximal in nature to lead to creative output. Wayfinding, too (item shaded pink (white)), 

is often achieved through ventral pathway visualisation, although this varies according to individual differences; 

and this, too, is proximal, not distal. By contrast, the dorsal ('Where') pathway (see section 1.7, and items shaded 

green (medium grey)) is argued to relate to both controlled mental rotation/animation of a non-creative, proximal 
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nature, but also to the distal visualisation of novel, combinatorial and inventive products which could be 

considered creative. 

1.6 The Ventral ('What') Imagery Pathway and its Relationship to Creativity 162 

Investigation of the relationship between the ventral and dorsal neural pathways and visual imagery  163 

resulted in the development of the Object-Spatial Imagery and Verbal Questionnaire (OSIVQ) 164 

(Blazhenkova & Kozhevnikov, 2009). Using this instrument, research by the same team has found that 165 

artists are primarily 'object visualisers', using the ventral pathway for visual imagery, whereas scientists 166 

are more commonly 'spatial visualisers' employing the dorsal pathway (Blazhenkova & Kozhevnikov, 167 

2009). Furthermore, there appears to be a trade-off (rather than independence) between the two styles 168 

of visualization, with specialisation potentially arising from the conflicting attentional demands of the 169 

two systems (Kozhevnikov et al., 2010). According to this approach, ventral imagery is therefore 170 

conceived as primarily supporting artistic creation, and this is captured in Figure 1 by three items: 171 

Retention/inspection of detailed image; Scene development/storyboarding; and Conceptual Expansion. 172 

These are all discussed in the sections which follow.  173 

1.6.1 Artistic Creativity: the Ventral Pathway, and Clarity of Object Recall 174 

One hypothesized mechanism for the influence of VIV on artistic creativity (Figure 1, Episodic/Proximal: 175 

Retention/inspection of detailed image) lies in the creative individual's ability to visualize the shape, 176 

colour and texture of recalled objects with extreme clarity (Kozhevnikov et al., 2013), suggestive of an 177 

expertise in proximal simulation which goes beyond that of the typical recall of everyday events. These 178 

abilities appear to align with the view that artists also perceive the world differently to non-artists, and 179 

that various aspects of their visual processing are central to their advantages in drawing (for a 180 

comprehensive review, see Chamberlain et al., 2019).  For example, in one study, artistically gifted 181 

children were found to have a better recall of line quality, composition, colour, form and content of 182 

presented artwork than their non-gifted peers (Rosenblatt & Winner, 1988), mirroring real-life 183 

advantages in actual visual perception enjoyed by art students in a study at Carnegie Mellon University 184 

(Glazek, 2012; Kozbelt, 2001; see also Kozbelt & Seeley, 2007). Again, a small-scale study of artists 185 
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(Piechowski & Cunningham, 1985) exploring Dabrowski's 'over-excitabilities' in this population 186 

(Dabrowski, 1967; Dabrowski & Piechowski, 1977), identified high levels of vivid imagination, with an 187 

intense degree of clarity in the resulting mental scenes, viewed “as if in living detail” (p.162).  188 

Furthermore, a study of art students who were technically stronger at drawing than their peers found 189 

that they showed better visual memory ability on the Rey-Osterrieth immediate recall task (McManus et 190 

al., 2010).  191 

In his notebooks, Leonardo da Vinci also referred to the necessity of mentally retaining the form of 192 

natural objects: 193 

The mind of a painter should be like a mirror, which always takes the colour of the object it reflects 194 

and is filled by the images of as many objects as are in front of it. Therefore you must know that 195 

you cannot be a good painter unless you are universal master [sic] to represent by your art every 196 

kind of form produced by nature. And this you will not know how to do unless you see them and 197 

retain them in your mind. (Horváth, 2018; Wells, 2008, p.206) 198 

At the furthest extreme, the savant artist Stephen Wiltshire possesses exceptionally accurate and 199 

detailed snapshot recall of cityscapes, providing material for his idiographic artwork. For example (of 200 

one television documentary about Wiltshire), Treffert reports that "after a 12-minute helicopter ride 201 

over London, he completes, in 3 hours, an impeccably accurate sketch that encompasses 4 square miles, 202 

12 major landmarks and 200 other buildings all drawn to scale and perspective" (Treffert, 2009, p.1356).  203 

From all these examples, we might argue that an enhanced ability to recall fine detail 'on demand', and 204 

to mentally inspect a complex image in a quasi-eidetic manner, may be a relevant factor in art expertise, 205 

enabling the faithful recollection of material and potentially providing rich inspirational material to 206 

foster creativity. Kozhevnikov and colleagues classify those displaying particularly sensitive recall of 207 

form, shape and colour 'object visualizers', claiming that they “consistently prefer to construct pictorial, 208 

colourful, high-resolution images of individual objects and scenes” (Kozhevnikov et al., 2013, p.198). This 209 
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strength is hypothesized to arise from the efficient use of visual recall using the ventral pathway 210 

(Blajenkova et al., 2006).  211 

We might also draw parallels with Kosslyn's original conception of the four cognitive stages of visual 212 

imagery (Kosslyn et al., 2006; Pearson et al., 2013). These comprise image generation (the ability to 213 

form an image, whether voluntary or involuntary); maintenance (the ability to hold in mind the fragile 214 

and rapidly decaying image); inspection (the scanning and cognitive appreciation of the image); and 215 

transformation/manipulation (the ability to transform or rotate the image). It could be argued that 216 

clarity of object recall relates to all of the first three stages, but to inspection in particular, as the viewer 217 

is thereby able to engage in aesthetic terms with the image they are beholding. 218 

1.6.2 Artistic Creativity: Scene Development /Storyboarding and Conceptual Expansion 219 

Unusually rich proximal recall of detail and colour may therefore be a factor in artistic creativity. 220 

Nevertheless, there is evidence of distal simulation, too, amongst artistically creative populations; and 221 

indeed as Meyer et al. point out, one might hypothesise on a priori grounds that novelists, actors and 222 

theatre/film directors might all be heavily reliant upon the need to use distal visualization for elements 223 

such as character development, perspective taking and mental storyboarding. See Figure 1: 224 

Conceptual/Distal 'Scene development; story boarding'. Piechowski also found evidence of this 225 

tendency in his study of artists (Piechowski & Cunningham, 1985), reporting high levels of 'imaginational 226 

over-excitability': 227 

For another subject, thinking "almost isn't thinking but a silent movie inside my head most of the 228 

time; sometimes I feel my brain is like a movie camera." […] They can fantasize themselves into 229 

different periods at will like being an American Indian 200 years ago or a Victorian aristocrat 230 

sitting in a Victorian parlor sipping tea and discussing latest Victorian literary events. There is a 231 

facility for moving between fantasy and reality. (p.162) 232 

Similarly, in a qualitative study of artists by Aldworth (2018), one participant noted: 233 
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It feels like I zoom into my head and explore all my thoughts visually, this could be scenarios with 234 

conversations or ideas for pieces of work, it manifests by a sort of film screen coming down in 235 

front of my eyes or a bubble in my head of ideas. (Participant MF, p.177) 236 

Other studies of Dabrowski's over-excitabilities have also found high levels of imaginational intensity in 237 

artists compared to intellectually gifted individuals and college students (Piechowski et al., 1985), and in 238 

Venezuelan artists (Falk et al., 1997). Furthermore, explorations among those who read poetry (Belfi et 239 

al., 2018) found that, across participants, the vividness of imagery evoked while reading the poem was 240 

the strongest contributor to aesthetic pleasure, indicating that 'story-boarding' may also be an 241 

important component of poetry appreciation. 242 

Using neuroimaging techniques, Meyer and colleagues (2019) found that creative experts appear to 243 

support their ability to create distal simulations (involving the generation of alternative temporal, 244 

spatial, social and hypothetical imaginations) by recruiting different neural mechanisms to their less 245 

creative peers, primarily utilising the dorsomedial subsystem of the default network. However, Meyer et 246 

al. do not distinguish between two potentially distinct categories, termed in this paper 'Scene 247 

development; story-boarding' (which may involve the reinterpretation of existing material such as a 248 

film-script, aesthetic engagement with a poem, or the development of a novel, within the traditional 249 

framework of literary composition), and 'Conceptual Expansion' which may feature more strongly 250 

unbounded creative fantasies and the deliberate breaking of pre-existing knowledge structures 251 

(Abraham, 2014; Abraham et al., 2012). For the purposes of this discussion, Figure 1 includes both 252 

aspects as separate entities, while recognising that they may exist on a continuum. 253 

1.6.3 Non-creative 'What' Pathway Recall: Faces, Routines, Language and Wayfinding 254 

At the other extreme, it is also plausible that individuals might utilise 'What' pathway imagery on a more 255 

prosaic, proximal level without invoking their creative 'imagination': and indeed, although 256 

etymologically connected, imagery/imagination should not be considered synonymous (Aldworth, 2018; 257 

Irving, 2014). In these situations, imagery is used in support of goal-directed everyday cognitive activities 258 

serving a more basic purpose or outcome (termed  'directedness' in the FFIS: Zabelina & Condon, 2020). 259 
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Meyer et al. (2019) and Zabelina and Condon (2020) both point out that we all indulge in mundane and 260 

uncreative 'proximal' imaginings about the small details of our lives, permitting us - for example - to 261 

recall faces, conversations and typical routines:  see Figure 1 Episodic/Proximal 'Everyday recall - 262 

autobiographical life-events, objects, people'.  263 

'What' pathway imagery is also used in the interpretation of language: see Figure 1: 'Schematic recall - 264 

generic, stereotypic, knowing 'what it is''.  For example, following the dual-coding theory (Paivio, 1978, 265 

2014), a word with high imageability may incidentally evoke a spontaneous associated image during use, 266 

promoting recall and linguistic interpretation (Bergen et al., 2007; Paivio & Begg, 1981). However, this 267 

representation is necessarily fleeting, and need not result in either veridical or intensely experienced 268 

high-definition images; nor indeed would it be efficient to do so, given the resulting impact on cognitive 269 

load (Kozhevnikov et al., 2010). Rather, in the course of transitory visual recall, most individuals appear 270 

routinely to generate a prototypic image of an object based on its global features (for example 'an apple' 271 

or 'a house') rather than drawing on a detailed episodic memory for a high-fidelity image (for example of 272 

one particular apple or one's own home). In this more abstract and schematic form of recall, the viewer 273 

is blind to the fine details of the object, recalling only the most salient attributes of the object relative to 274 

the task in hand (for example that a prototypic tiger has stripes) but remaining indeterminate on 275 

specifics (for example the number of stripes on this imagined tiger's back: Chambers & Reisberg, 1985). 276 

Cornoldi and colleagues describe this type of simulation as a 'generated image', with the subsequent 277 

representation being highly dependent upon selected perceptual-conceptual object properties held in 278 

long term memory (Cornoldi et al., 1998). 279 

Visual imagery employed in this way tends to reflect the demands of the task. For example, it is more 280 

likely to be invoked in more demanding relative size comparisons than in situations where the 281 

information is more accessible through semantic memory (hence, comparing the size of a fly with an 282 

elephant is less likely to need a mental image than comparing a leopard and a tiger: Pearson et al., 283 

2013). It has been argued that this 'schematic recall' is a style particularly employed by spatial visualisers 284 

(e.g. Blazhenkova & Kozhevnikov, 2009); however it is equally possible that this style could routinely be 285 
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used in everyday situations by both object and spatial visualizers, depending on cognitive load and the 286 

fleetingness and importance of the task demand. 287 

Other imaginal non-creative tasks with a practical application would include route-planning and 288 

wayfinding (see Figure 1: Episodic/Proximal: 'Wayfinding').  Here again pragmatic sufficiency is the key 289 

mode of operation, with the route being recalled either by mentally tracing a sequence of landmarks 290 

(object visualization) or by using a spatial map of an environment using the dorsal pathway (see below, 291 

section 1.7), according to individual visualization preferences (Kozhevnikov et al., 2010).  292 

1.7 The Dorsal ('Where') Imagery Pathway and its Relationship to Creativity 293 

Creativity is not, however, solely the preserve of the artistic domain, and as noted above, spatial 294 

visualisers have been found to be particularly prevalent amongst the scientific creative community 295 

(Blajenkova et al., 2006; Blazhenkova & Kozhevnikov, 2009; Kozhevnikov et al., 2010). This strength is 296 

hypothesized to arise from the efficient use of spatial reasoning using the dorsal pathway (Blajenkova et 297 

al., 2006), and bears a close relationship to Kosslyn's 'image transformation and rotation' stage  (Kosslyn 298 

et al., 2006; Pearson et al., 2013). Even here, however, spatial imagery abilities might usefully be divided 299 

into those which rely upon the more pragmatic rotation and controlled movement of a given object 300 

(Figure 1 Episodic/Proximal: 'Mental Rotation, controlled animation') and those which require the 301 

recombination, synthesis and transformation of spatially presented information into a new object 302 

(Figure 1 Conceptual/Distal: 'Novel combinatorial/inventive'). 303 

1.7.1 Proximal Simulation: Rotation and Controlled Animation 304 

In the case of mental rotation and controlled animation, the output simulation is proximal and (at least 305 

in laboratory tests) generated 'on demand' following a set of specific instructions. Tests are based on the 306 

mental inspection, controlled movement and/or rotation of stereotypic items such as a 3D geometric 307 

net (the Mental Rotation Task (MRT), Shepard & Metzler, 1971), a folded piece of paper (Paper Folding 308 

Test (PFT), Ekstrom et al., 1976),  or an imagined car in various defined states of motion (the Test of 309 

Visual Imagery Control (TVIC), Gordon, 1949). Importantly, in all these lab-based tasks, the participant is 310 
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asked to maintain and control a mental image according to the experimental instructions. Interestingly, 311 

Bainbridge and colleagues (2021) found that aphantasics showed high accuracy on spatial imagery recall 312 

tasks, equivalent to controls, whilst showing impaired performance on object recall. This dissociation 313 

provides additional supporting evidence for separate memory systems supporting object versus spatial 314 

information. 315 

Similar real-life tasks might include the mental shifting of furniture to decide how it will fit in a different 316 

arrangement within a room (Kosslyn et al., 1984); jigsaw puzzling (Fissler et al., 2018); and the savant-317 

like skills of Temple Grandin, involving her ability to mentally 'test-run' her 2D design of a cattle-handling 318 

plant as if in 3D, to explore it from different perspectives, and to travel through the passages and 319 

tunnels while inspecting engineering details (Grandin, 2009, 2010). Indeed, Grandin's ability is argued to 320 

be based upon an enhanced ability in mental rotation tasks often seen among autistic populations 321 

(Soulieres et al., 2011). Perhaps unsurprisingly, attempts to correlate performance on these proximal 322 

tasks with creative ability or artistic output have generally met with disappointing results (Allen, 2010; 323 

Calabrese & Marucci, 2006; Kozbelt, 2001; Kozhevnikov et al., 2013; Pelowski et al., 2019). For a detailed 324 

review, see Palmiero and Srinivasan (2015). 325 

1.7.2 Distal Simulation: Novel Combinatorial 326 

Conversely, following the 'Geneplore Model', Finke and Slayton developed the 'Creative Mental 327 

Synthesis Task' (CMST, Finke, 1996; Finke & Slayton, 1988; Finke et al., 1992) to explore imaginal spatial 328 

construction ('mental discovery', Logie & Helstrup, 1999) - see Figure 1, Conceptual/Distal: 'Novel 329 

Combinatorial/inventive'. The CMST is a distal task, which employs visualization to execute the mental 330 

manipulation and synthesis of imagined forms and objects (e.g. primitive 'geon'-like, pre-inventive 3D 331 

forms; or 2D forms such as a circle, triangle; the letters X, J; or the figure 8), with the aim of generating 332 

novel creations and exploratory insights. Unlike the tests of 'rotation and controlled animation' 333 

therefore, the participant is not a mere agent of the test's instructions, but is free to exploit their 334 

powers of mental manipulation for spontaneous creative invention. 335 
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Indeed, research has found that results on the CMST are not associated with scores of proximal visual 336 

imagery control (e.g. the controlled movement of the car in the TVIC - Antonietti et al., 1997) and thus 337 

seem to be measuring a distinct factor; furthermore, fMRI studies have found that mental rotation and 338 

CMST tasks share some neuronal activities involved in the visual-spatial rotation of objects (e.g. in the 339 

posterior parietal cortex), but that the CMST also activated robust parallel activities largely in the left 340 

hemisphere, including the dorsolateral prefrontal cortex (Aziz-Zadeh et al., 2012). Aziz-Zadeh et al. 341 

further note that these areas have been implicated in other studies of creativity and spontaneous 342 

counterfactual creativity, implying that the CMST is utilising a pattern of activation which goes beyond 343 

mere spatial rotation. The CMST has been used with some success in studies of the relationship 344 

between creativity and VIV, with some studies finding a correlation between VIV and specific 345 

dimensions of the CMST  (e.g. Morrison & Wallace, 2001; Palmiero et al., 2011; Palmiero et al., 2015), 346 

whereas other studies have failed to do so (Anderson & Helstrup, 1993; Palmiero et al., 2010).  347 

1.8 The Multidimensional Nature of Visual Imagery Vividness: Implications for Research 348 

From the above review, it follows that VIV is not an unidimensional construct at which one is simply 349 

'good or bad' (Kosslyn et al., 1984), but that there will be a complex variety of individual differences in 350 

the strengths and weaknesses shown across the different facets. Whereas previous research has 351 

explored visual imagery, and in particular the relationship between VIV and creativity, in terms of simple 352 

dichotomies such as visual vs. spatial visualization (Blazhenkova & Kozhevnikov, 2009; Kozhevnikov et 353 

al., 2010) or proximal/distal imagery (Meyer et al., 2019), the reality may be somewhat more nuanced, 354 

as Figure 1 indicates.  355 

It is also plausible that only some of these modes of visualization will be relevant to creative production, 356 

highlighting the need to select the type of visualization task carefully in order to explore the relationship 357 

with precision (Kozhevnikov et al., 2013; Pidgeon et al., 2016). Here we must resist the temptation to 358 

slip into faulty syllogisms: for example, simply because scientists in general indisputably tend to have 359 

enhanced spatial imagery abilities ('All scientists have enhanced spatial abilities') and creative scientists 360 

form a subset of that population, sharing the same attributes ('All creative scientists have enhanced 361 
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spatial abilities'), it does not follow that 'All scientific creativity arises from enhanced spatial abilities'. In 362 

other words, there is no demonstrable evidence that spatial abilities such as object rotation and 363 

controlled animation are causally involved in the underlying processes leading to enhanced scientific 364 

creativity, rather than that they are simply part-and-parcel of a basic toolkit which mechanistically 365 

enables any scientist (creative or otherwise) to fully engage with scientific concepts and techniques.  366 

A similar argument might be applied to artists: enhanced abilities to recall real-world detail and to 367 

construct high-resolution images of objects ('Retention/inspection of detailed image') may certainly 368 

enhance technical draughtsmanship and professional expertise; but do they also lead to an enriched 369 

inner perception of the world, leading to creativity?  Aldworth explicitly denies that this would be the 370 

case, describing the process of creative artistic production as being dependent upon something much 371 

more akin to a distal story-boarding or conceptual expansion instead: 372 

First-hand accounts of what a visual imagination means to individual artists are a rich source of 373 

information. From these accounts it seems that for some artists a visual imagination is "very 374 

different from simply visualising something that exists in the world - which seems to be the 375 

most common target for scientific studies of 'visualisation'."  Some talk about "seeing new 376 

work in the mind's eye". This is a place in consciousness which does not feel the same as 377 

memory: it is fed by images of the world but does not simply reproduce them. The images 378 

tumble around with thoughts, ideas and feelings. (Aldworth, 2018 p.173) 379 

Future research will therefore be needed to establish these relationships on a systematic basis. 380 

However, on a priori grounds one might suspect that those forms of visualization which support more 381 

prosaic, everyday activities (such as wayfinding, semantic interpretation, object rotation and the recall 382 

of commonplace activities, objects and people) will not show a strong connection with creative 383 

production. Conversely those which support conceptual, generative activities (marked with a lightbulb 384 

icon in Figure 1) such as novel combinatorial invention, storyboarding, and hypothetical distal 385 

imaginings, or those which invoke the intense reliving of a particular stimulus, perhaps using quasi 386 
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eidetic recall, may potentially show a closer relationship. This may go some way towards explaining the 387 

inconsistent results of many creativity/VIV studies in the past. 388 

Measuring VIV by Self-report Questionnaires: the VVIQ 389 

2.1 Background and Critiques of the VVIQ (Marks, 1973) 390 

One of the limitations in exploring individual differences in VIV, and the potential connection with 391 

creativity, is that it has been heavily reliant upon self-report as a metric (LeBoutillier & Marks, 2003). 392 

Although a range of self-report measures have been developed over the years (Blazhenkova, 2016), VIV 393 

is most commonly measured by the Vividness of Visual Imagery Questionnaire (VVIQ - Marks, 1973), a 394 

16-question instrument involving 4 scenarios (for the content of the questionnaire, see Figure 2). 395 

<INSERT FIGURE 2 SOMEWHERE AROUND HERE> 396 

 397 

In common with many other self-report instruments measuring imagery vividness, the VVIQ requires 398 

participants to imagine a number of specified items determined by the test protocol, and to rate their 399 

subjective impression of vividness on a Likert scale (Blazhenkova, 2016). While the subjective scores on 400 

the VVIQ do show a significant relationship with fMRI activity in key areas of the visual cortex (Amedi et 401 

al., 2005; Cui et al., 2007), the test has generally shown inconsistent relationships with a wide range of 402 
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quantitative visual imagery performance tasks (Blajenkova et al., 2006; Blazhenkova, 2016; Dean & 403 

Morris, 2003; McAvinue & Robertson, 2007; McKelvie, 1995). 404 

2.2 Use of the VVIQ in Creativity Studies 405 

Results are equally mixed when the VVIQ is used to explore the purported relationship between 406 

creativity and VIV. For example, a meta-analysis of nine studies (six involving the VVIQ) revealed a 407 

consistent, but weak, association between self-reported VIV and scores on a divergent thinking task - 408 

typically the Torrance Tests of Creative Thinking (TTCT Torrance, 1974) - with VIV accounting for only 3% 409 

of the variance in divergent thinking scores (LeBoutillier & Marks, 2003). 410 

A series of experiments by Palmiero and colleagues (2011; 2010; 2015) again recorded inconsistent 411 

results. For example, in a study investigating the relationship between the originality and practicality 412 

subscales of the CMST, the graphic ability, aesthetic and creativity subscales of Clark's Drawing Ability 413 

Test (Clark, 1989), and scores on the VVIQ, the VVIQ only correlated (negatively) with the practicality 414 

subscales of the CMST (Palmiero et al., 2015). By contrast, an earlier comparison of scores on the VVIQ 415 

with the CMST by the same team had found a positive correlation between VVIQ and the practicality 416 

(but once more, not the originality) scores of the CMST (Palmiero et al., 2011). Similarly, in a study of 417 

factors involved in the acquisition of high-level representational drawing abilities, Chamberlain et al. 418 

(2015) found that scores on the VVIQ were uncorrelated with actual drawing ability although they were 419 

predictive of self-rated drawing ability. Again, in a study comparing scores on the Alternative Uses Task 420 

(AUT, Guilford, 1967), the figural scale of the TTCT, and the CMST, together with a large battery of other 421 

visual imagery tasks, the VVIQ correlated with three sub-scores of the AUT (originality, flexibility, 422 

fluency), an orally conducted ideational task, but failed to show a relationship with any of the visual 423 

creativity scores (Palmiero et al., 2010).  424 

Finally, an investigation of the relationship between VVIQ scores and the Object-Spatial Imagery and 425 

Verbal Questionnaire (OSIVQ) found that OSIVQ-object scores, relating to ventral pathway imagery, 426 

were positively correlated with the VVIQ in a population of students (Blazhenkova & Kozhevnikov, 427 
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2009); however, the study did not include a specific measure of creativity. Later studies by this team 428 

(Kozhevnikov et al., 2013) therefore combined the scores on the VVIQ and the OSIVQ-object scales to 429 

form a 'Composite Object Visualisation' score, which correlated significantly with a second composite 430 

score of 'artistic creativity', based on the TTCT (figural scale) and the Creative Behaviour Inventory-art 431 

(Hocevar, 1979). Nevertheless, it should be noted that this study did not consider the pure VVIQ scores 432 

in an uncombined state. 433 

Many have argued that this apparent lack of criterion validity may be attributed to the difficulties of 434 

using self-report scales, and the VVIQ in particular (Blazhenkova, 2016; McKelvie, 1995). One key issue 435 

lies in the fact that scores from the VVIQ are typically heavily negatively skewed (McKelvie, 1995), with 436 

participants generally reporting that they perceive a clear visual image, and even lower-scoring 437 

participants typically scoring around the scale's midpoint (Kihlstrom et al., 1991), suggesting that either 438 

the task is too easy, or that scoring is contaminated by a lenient response bias. Certainly, without a clear 439 

anchor point for the rating scale (such as by the use of indicative photographs showing a gradation in 440 

sharpness and exposure pegged to the response options), there is a danger that participants may 441 

respond overconfidently to the VVIQ, perhaps as a result of the 'better than average' bias (Chara Jr & 442 

Verplanck, 1986).  As McKelvie (1995) notes, these points present a threat to criterion validity, in that 443 

nonsignificant relationships with other variables (such as creativity) are more likely to occur, on account 444 

of range compression and reduced scoring discrimination. 445 

2.3 VVIQ: A Unidimensional Questionnaire? 446 

A second issue may arise from the assumption of unidimensionality in the VVIQ, and indeed McAvinue 447 

(2007) cautions that much of the work on VIV has been vested in the use of a limited number of 448 

questionnaires (primarily the VVIQ) without adequate grounding in the theoretical basis of imagery and 449 

its likely subcomponents. The above review of VIV has suggested that it is a multidimensional construct, 450 

serving a number of different purposes, both distal and proximal, and that it utilises at least two distinct 451 

neural pathways. The question thus remains as to whether the VVIQ is itself unidimensional, or whether 452 

the global score is actually an amalgamation of multiple VIV factors. Previous split-half reliability 453 
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analyses undertaken in six studies (as reported by McKelvie, 1995, esp. pp.27-29) showed acceptable 454 

internal consistency of the full VVIQ scale, with confidence intervals for Cronbach's alpha lying between 455 

.870-.906, centred on .890. Two of these studies (as reported by McKelvie, 1995) also demonstrated a 456 

single factor solution for VVIQ items. 457 

Nevertheless, disquiet about the internal consistency of the VVIQ remains. A randomised version of the 458 

VVIQ (not delivered in the traditional four blocks) reduced the split-half estimate of the scale to .692, 459 

which fails to meet the commonly accepted standard of .75 (McKelvie, 1986); and two studies  (Dean & 460 

Morris, 1991; Kihlstrom et al., 1991) found four underlying factors, which appeared to relate to the four 461 

groups of questions presented. LeBoutillier's factor analysis (LeBoutillier, 1999) revealed a similar three-462 

factor solution which could be interpreted in terms of item block content: 'Nature' (sun rising; lake 463 

scenarios), 'Person' (recall a person scenario) and 'Shop' (shop scenario). 464 

Close inspection of the questionnaire, however, also reveals that it taps into objects or events which 465 

undergo a wide variety of transformations 'on demand', including the manipulation of previously 466 

recalled items, and to require a climactic build-up of vivid recollection within each question block 467 

(Kihlstrom et al., 1991). Indeed, Kihlstrom remarks that in many of the VVIQ items, the participant is 468 

required to manipulate the image in a very similar manner to the imagined car in the TVIC (Kihlstrom et 469 

al., 1991), a measure of imagery control (similarly, McAvinue & Robertson, 2007). Furthermore, the 470 

VVIQ loaded unexpectedly to a number of factors within a model of imagery ability devised by Kosslyn 471 

and Shwartz (as reported in Kosslyn et al., 1984): it proved impossible to characterise the VVIQ 472 

sufficiently in advance, and the scale did not appear to the authors to be a simple measure of 'imagery 473 

vividness', leading Kosslyn et al. (1984, p.240) to remark that, “The VVIQ is clearly a more complex 474 

measure than is usually realized”. Finally, LeBoutillier (1999) also comments that, given the nature of the 475 

VVIQ, it would not be unreasonable to assume that it involves a wide range of visual imagery processes 476 

which render the usual technique of summation into one global score inappropriate. LeBoutillier also 477 

comments on the singular lack of interest in the scale's unity, given the widespread use of the measure 478 

in imagery research.  479 
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The Current Study 480 

Study 1: Factor Analysis of the VVIQ 481 

3.1 Research Questions and Hypotheses 482 

The primary focus of our first study was therefore to explore the construct validity of the VVIQ, and 483 

in particular its factor structure. Contrary to the commonly held view that the scale measures a 484 

single unitary factor ('vividness of visual imagery') representing a single vividness dimension, we 485 

hypothesised that the VVIQ would prove to be multi-dimensional.  486 

We based this hypothesis upon the observations that:  487 

a. the scale leads participants to construct an increasingly complex image by gradually 488 

introducing extra elements to be included in each scenario;  489 

b. in a number of cases these images need to be controlled and animated 'on demand'; and  490 

c. the level of detail invoked by the 16 items varies considerably, which might in itself lead to 491 

changes in visualization approach.  492 

We thus started from the premise that the VVIQ would draw upon a variety of abilities - potentially:  493 

i. the recall of initially schematic components; 494 

ii. the overlaying of these schematic elements with additional detail typically drawn from 495 

episodic memory and real-life experience, to construct a scenario 'to order';  496 

iii. the control and animation of these elements, in response to instructions. 497 

3.2 Materials and Procedure 498 

VVIQ data were collected over several years as part of a number of studies exploring the VVIQ and 499 

its relationship to other visual imagery and creativity tests.  500 

3.2.1 Participants 501 

The populations under study are as follows: 502 



VISUAL IMAGERY, CREATIVITY AND VVIQ 

22 

i. 133 participants (82 students at the University of XXXX; 51 members of the general public; 503 

95F/38M) took part in trials during 2017/18. Mean age = 27.8, SD = 13.97. All participants 504 

completed a demographic sheet and the VVIQ (Marks, 1973) before studying two colourful and 505 

detailed pictures shown for 90 seconds each (see Study 2).  506 

ii. A further 47 participants (all Psychology students enrolled at the University of XXXX, 507 

37F/10M), took part in a study in February 2019. Mean age = 21.9, SD = 4.29. All participants 508 

completed a demographic sheet and the VVIQ, followed by the OSIVQ (Blazhenkova & 509 

Kozhevnikov, 2009) (results to be reported elsewhere). 510 

iii. Finally, 100 members of the general public took part in an on-line survey, during Autumn 511 

2019; 59F/39M/2O (Other); Mean age = 33.25, SD = 15.59.  All participants completed a 512 

demographic sheet and the VVIQ, followed by the OSIVQ (Blazhenkova & Kozhevnikov, 2009) 513 

(results to be reported elsewhere). 514 

The full body of participants taking the VVIQ therefore totalled 280 (191F/87M/2O; Mean age = 515 

28.75, SD = 14.05). 516 

3.2.2 Administration of the VVIQ 517 

Marks' original 16-question VVIQ (1973) was administered using standard wording, with participants 518 

recording responses in a booklet or on-line questionnaire; but in keeping with modern treatment, the 519 

rating scores were reversed from the original paper, such that a low score (1) now indicated 'No image 520 

at all, you only "know" that you are thinking of the object'; and 5 indicated 'Perfectly clear and vivid as 521 

real seeing' (on this issue, see discussion in Marks, 1995; McKelvie, 1995). 522 

Full ethical permission had been obtained from the School of XXXX Ethics Committee at the 523 

University of XXXX for all stages of the research (i-iii above). All procedures performed were in 524 

accordance with the British Psychological Society's code of ethics (2014) which was current at the 525 

time of data collection. Informed consent was obtained from all participants in the study. 526 
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3.3 Study 1 Results 527 

3.3.1 Overall Distribution of Mean VVIQ Scores 528 

Scores on the VVIQ were summed, and means calculated for individual participants. Distributions of 529 

mean VVIQ scores in total and by gender are shown in Table 1. As is typical for this measure 530 

(McKelvie, 1995), VVIQ mean scores showed moderate negative skew (-.66 total sample; F = -.74; M= 531 

-.46; O = n/a). Overall and female mean scores were not normally distributed, as assessed by 532 

Shapiro-Wilk's test (p < .001). All statistics presented below have therefore been bootstrapped [BCa 533 

CI 95%]; gender comparisons for 'O' participants are not calculated due to sample size. 534 

The overall mean VVIQ score (M = 3.43) was significantly higher than the scale midpoint of 3 (Mdiff = 535 

.43, 95% CI [0.34, 0.53], t(279) = 8.89, p < .001, d = 0.53) indicating that participants generally felt 536 

that they had good visualizing abilities. An independent-samples t-test indicated no significant F-M 537 

gender difference (F = 3.47; M = 3.35) in mean VVIQ scores: Mdiff = 0.12, 95% CI [-0.11, 0.38], t(276) 538 

= 1.16, p = .29, d = 0.14. This is in line with previous findings (e.g. LeBoutillier, 1999), although 539 

others, including Galton in his original study (1883) have found gender differences in self-reported 540 

visual imagery - see LeBoutillier's discussion (1999, p.6) and e.g. Isaac and Marks, 1994.  541 

Table 1 542 

Mean VVIQ Scores by Gender and in Total 543 

 N Min Max M Std. Dev 95% CI (M) 

Female 191 1 5 3.47 0.77 3.36-3.58 
Male 87 1 4.94 3.35 0.93 3.15-3.55 
Other 2 3.44 3.69 3.57 0.18 1.98-5.00 

Total cohort 280 1 5 3.43 0.82 3.34-3.53 
 
 

      

Note: Upper bound CI for Other capped at 5.00, the theoretical maximum. The CI is very broad due 544 

to a sample size of only 2. 545 

 546 

3.3.2 Distribution of VVIQ Scores by Question 547 

Table 2 sets out the mean scores by question in the VVIQ. It is notable that the answers to some 548 

questions involving the manipulation or movement of imagined elements (e.g. Qs 3, 7, 8 and 16) had 549 
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lower mean response scores and generally higher SDs than other questions, which indicates both 550 

that there was a wider range of ability to carry out these instructions, and that participants generally 551 

found these images more difficult to summon. Conversely, two questions (Qs 1 and 9, imagining the 552 

contours of a familiar face, or a shop front) approach a mean score of '4' across the sample, 553 

indicating that participants generally felt that they could summon up an image which was 'Clear and 554 

reasonably vivid' for these items. 555 

Table 2  556 

VVIQ Scores by Question, Sequenced by Mean (Highest to Lowest) 557 

Question Description N Min Max M SD 
q9 Shop from across road 280 1 5 3.87 1.09 

q1 Contour of face etc 280 1 5 3.76 1.11 

q4 Colours of clothing 280 1 5 3.73 1.18 

q2 Char poses of head 280 1 5 3.69 1.09 

q5 Sun rises hazy 280 1 5 3.66 1.11 

q12 Interaction with assistant 280 1 5 3.63 1.23 

q14 Colour and shape of trees 280 1 5 3.49 1.16 

q13 Country landscape contours 280 1 5 3.42 1.14 

q6 Sky clears to blue 280 1 5 3.41 1.19 

q11 Colour and shape of door 280 1 5 3.39 1.13 

q15 Colour and shape of lake 280 1 5 3.38 1.20 

q8 Rainbow appears 280 1 5 3.20 1.27 

q7 Clouds, storm, lightning 280 1 5 3.15 1.34 

q16 Strong wind blows; waves 280 1 5 3.13 1.32 

q10 Window display, colours shapes 280 1 5 3.05 1.15 

q3 Way they walk 280 1 5 2.98 1.19 

3.3.3 Principal Components Analysis of the VVIQ 558 

A Principal Components Analysis was run on the 16 items of VVIQ for all 280 participants, using 559 

Promax rotation with Kaiser normalization to produce a set of loadings reflecting simple structure 560 

(McLeod et al., 2001), thus aiding interpretation of the solution. The suitability of PCA was assessed 561 

prior to analysis. Inspection of the correlation matrix showed that all variables had at least one 562 

correlation coefficient greater than 0.3. The overall Kaiser-Meyer-Olkin (KMO) measure was 0.92 563 

with individual KMO measures all greater than 0.85, classified as 'meritorious' according to Kaiser 564 

(1974). Bartlett's test of sphericity was statistically significant (p < .001), indicating that the data 565 

were suitable for analysis. 566 
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Three components, accounting for 64.8% of the total variance (48.2%, 9.3% and 7.2%, respectively), 567 

had eigenvalues greater than one, and these met the interpretability criterion for retention. Details 568 

of the rotated pattern matrix are shown in Table 3. A brief discussion of these figures, and 569 

characterization of the resulting factors then follows.  570 

Table 3  571 

Three-Factor Solution showing loadings of VVIQ Questions to Components 572 

Component 1 2 3 
q9 Shop from across road 0.87  -0.31 
q2 Char poses of head 0.76   
q1 Contour of face etc 0.76   
q10 Window display, colours shapes 0.72   
q4 Colours of clothing 0.70   
q11 Colour and shape of door 0.59   
q3 Way they walk 0.54  0.39 
q12 Interaction with assistant 0.43  0.33 
q15 Colour and shape of lake  0.93  
q13 Country landscape contours  0.86  
q14 Colour and shape of trees  0.83  
q5 Sun rises hazy  0.58  
q7 Clouds, storm, lightning   0.94 
q8 Rainbow appears   0.93 
q16 Strong wind blows; waves  0.53 0.56 
q6 Sky clears to blue   0.53 

Notes: Extraction method: Principal Component Analysis.  Rotation method: Promax with Kaiser 573 

normalization. Coefficients < .3 have been suppressed for clarity. Factor/item loadings adopted in 574 

this study are shown in bold. 575 

3.3.4 Characterization of the Three Factors: Episodic, Schematic, Controlled Animation 576 

Factor 1: Episodic/Autobiographic Imagery [Cronbach's α = .88].  577 

Elements mapping onto Factor 1 seem to relate to precise, detailed episodic memories referencing 578 

real-life visual experiences, such as a shop window display, the type/colour of clothing worn by a 579 

familiar person, and the contours of their face. On Q3 ('Way they walk') and Q12 ('Interaction with a 580 

shop assistant') see further Factor 3 below; these items have however been retained within Factor 1 581 

because of the strength of the loading. 582 

Factor 2: Schematic Recall: [Cronbach's α = .87].  583 

This factor includes generic recall of 'a rising sun', 'a lake', 'trees', and 'a country landscape'. These 584 

appear to represent stereotypic stock images without a specific reference time-point, which are 585 

reminiscent of Paivio and Begg’s (1981) high imageability schematic items. These items could be 586 
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argued to be neither veridical, nor intensely experienced, in contrast to the items in Factor 1. Q16 587 

('Strong wind ruffling lake') loaded heavily on this schematic factor, but was retained in Factor 3 588 

'Controlled animation' because of the higher loading. 589 

Factor 3: Controlled Animation [Cronbach's α = .85].  590 

Items in this factor require the participant to control and animate the image: 'Clouds. A storm blows 591 

up, with flashes of lightning', 'A rainbow appears', 'A strong wind blows on the trees and on the lake 592 

causing waves'. Interestingly, Q3 ('the way they walk' - of a familiar person) and Q12 ('Interaction 593 

with a shop assistant') also loaded fairly strongly on Factor 3 and reflect some level of imagined 594 

movement, as well as episodic recall; however, these items were retained within Factor 1.  595 

Descriptives for the three factors are given below in Table 4. Participants rated the vividness of 596 

imagery pertaining to episodic-related questions most highly (M= 3.51, 95% CI [3.41,3.61]), 597 

indicating that they were able to generate this type of pictorial image most readily in vivid detail. 598 

Schematic recall resulted in the next strongest images (M= 3.49, 95% CI [3.37,3.60]), whereas 599 

controlled animation resulted in the lowest mean score (M= 3.23, 95% CI [ 3.10,3.35]).  600 

Table 4 601 

Three Factors of the VVIQ - Key Descriptives 602 

Factor N of Items M SD 95% CI (M) Cronbach's 
Alpha 

Episodic imagery 8 3.51 0.85 3.41-3.61 .88 
Schematic Imagery 4 3.49 0.97 3.37-3.60 .87 
Controlled animation 4 3.23 1.06 3.10-3.35 .85 

3.4 Discussion of Study 1: the Unsuitability of the VVIQ for Creativity Research 603 

Results of the Principal Components Analysis detailed above appear strongly to suggest that the VVIQ is 604 

indeed a multi-dimensional measure whose questions appear to tap into three different styles of visual 605 

thinking: episodic/autobiographical recall, schematic recall, and the controlled animation of recalled 606 

images 'to order'. These correspond with three proposed items in the model of visual imagery set out in 607 
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Figure 1: 'Everyday recall - autobiographical life events', 'Schematic recall', and 'Mental 608 

rotation/controlled animation'. 609 

This has important implications for the use of the VVIQ in research. While it may indeed still be a valid 610 

measure in clinical studies intent upon studying problematic visual recall in disorders such as OCD, PTSD 611 

and depression (Holmes et al., 2007; Holmes et al., 2016), where proximal episodic/ autobiographical 612 

recall may well be involved, the findings raise a serious concern about its suitability for the study of 613 

creative imagination. 614 

As highlighted in the introductory discussion and in Figure 1, those forms of proximal visualization which 615 

support somewhat prosaic activities such as semantic interpretation (the recall of generic, schematic 616 

images) or the recall of commonplace autobiographical activities (such as shopping or the appearance of 617 

acquaintances) are unlikely to correlate strongly with tests of creative abilities. Yet it appears to be 618 

exactly these kinds of images which the VVIQ predominantly taps into in the first two factors identified 619 

above. In the case of 'Controlled Animation', the third factor, it is possible that the VVIQ is tapping into a 620 

more distal 'storyboarding' ability; but more plausible that the types of generated scene (wind ruffling 621 

water; thunderstorm; rainbow appears) are proximal in nature, summoned specifically 'to order' at the 622 

request of the questionnaire, and no more imaginative than - for example - the controlled motion of the 623 

imagined car in the TVIC (Gordon, 1949). Indeed, the scenes appear to be closer in nature to the static 624 

schematic images of Factor 2, with the sole difference lying in the animation of the elements: they 625 

resemble stereotypic scenes, cinematic in nature, which are passively replayed by the mind’s eye. 626 

There is therefore little evidence in these findings for the VVIQ's ability to predict an individual's capacity 627 

to generate hypothetical, distal images supporting 'Conceptual Expansion' (Abraham et al., 2012),  or to 628 

correlate with novel combinatorial abilities, and it is in precisely these missing activities that we have 629 

argued above that the key to creative production may lie. It is entirely plausible, therefore, that the 630 

disappointing findings in previous studies of VVIQ and Creativity have arisen from this fundamental 631 

mismatch: that those schematic, episodic and animated visual images generated by administration of 632 
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the VVIQ are too proximal, pedestrian and unremarkable to correlate strongly with creative visual 633 

abilities.   634 

Just one potential avenue to creativity remains unaddressed: whether any of these components of the 635 

VVIQ represents an ability to recall exceptionally fine detail in a quasi-eidetic manner, argued above 636 

(section 1.6) to be potentially relevant to art expertise. This aspect was therefore explored in Study 2. 637 

4. Study 2: Comparison of the VVIQ with a Test of Short-term Recognition 638 

Memory 639 

4.1 Background to the Study 640 

As noted above, one hypothesized mechanism for the influence of VIV on artistic creativity lies in the 641 

creative individual's ability to visualize the shape, colour and texture of recalled objects with 642 

extreme clarity (Kozhevnikov et al., 2013 p.198). See Figure 1: Episodic/Proximal 'Retention/ 643 

inspection of detailed image (quasi eidetic)' and section 1.6 above.  In order to explore further 644 

whether any of the three newly identified components of the VVIQ related to this ability, a second 645 

study was devised in which participants were asked to take part in a prompted picture recall task 646 

intended to tap these particular aesthetic dimensions.  647 

Tests of visual memory recall have been carried out in conjunction with the VVIQ previously, most 648 

notably by Marks in his original paper (1973). The stimuli used in his trial were coloured 649 

photographs, either of everyday scenes such as items laid out on a market stall, or of an array of 650 

unrelated objects in a grid formation, in a format commonly referred to as 'Kim's Game' (Wikipedia, 651 

n.d.). Participants were invited to scan the briefly presented stimulus, and then to hold in mind a 652 

picture of the array while they performed a backwards counting task in threes, intended to prevent 653 

phonological rehearsal and to allow the after-image to fade. After the delay (40s) five questions 654 

were read to the participants, who chose one of three forced-choice answers. This procedure was 655 

carried out 15 times, using 15 different photographs. As a result of these trials, Marks found that 656 

performance on the VVIQ reliably predicted recall-accuracy of information, with females 657 

outperforming males. 658 
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Nevertheless, this research design has faced some criticism, and has proved difficult to replicate 659 

(McKelvie, 1995). For example, one study found that scores on the VVIQ showed near-zero 660 

correlations with the recall of colour, and an inverse correlation with the recall of spatial location 661 

(Cohen & Saslona, 1990). Reporting on a number of studies investigating the relationship of the VVIQ 662 

to a picture recall task, McKelvie (1995) suggests that there is commonly no significant relationship 663 

(positive or negative) between the VVIQ and the short-term recognition memory for detail or colour 664 

if the recall task is difficult (requiring fine distinctions to be made between test items), but that a 665 

relationship might exist for easier items. 666 

One limitation of Marks' original paradigm is that it may not be measuring visual imagery exclusively, 667 

as the questions are often concerned with the factual details of the content of the pictures ("What 668 

was the time on the clock?", "What number was on the golf ball?"). Despite the attempt to 669 

discourage verbal processing of this information through the interference task in the delay stage, it is 670 

possible that many participants will have laid down their original memory trace in this format, 671 

following their preferred strategy of encoding the details in a phonological or propositional form 672 

using the language centres of the brain (Keogh & Pearson, 2014). This may also have been 673 

encouraged by the cyclical nature of the research paradigm: alerted in round one to the type of 674 

questions that were to be asked, participants may have strategically shaped their subsequent 675 

approach in later rounds, to explicitly collect factual content of this nature. Furthermore, the three-676 

alternative multiple choice items may have posed a less rigorous challenge of recognition memory 677 

than might have been ideal (Chara Jr, 1989).  678 

Additionally, the loading of some questions on the spatial layout of the array ("What was directly 679 

below the suitcase?") may in fact be tapping into some individuals' spatial wayfinding abilities 680 

(Figure 1: Episodic/Proximal - Wayfinding) rather than vividness recall. This was certainly the finding 681 

of a study of Australian aboriginal children in desert regions (Kearins, 1981), who excelled at Kim's 682 

Game due to their exceptional non-verbal memorization strategies. These were argued to relate to 683 

their abilities to navigate around a barren and hostile desert environment using minimal landmarks. 684 
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By contrast, white Australian adolescents attempted to recall the same board layout using primarily 685 

phonological means. 686 

4.2 Current Study Design 687 

The current study therefore developed a novel paradigm that targeted the recall of colour, detail 688 

and object orientation, tapping into Kosslyn's 'imagery inspection' stage (Kosslyn et al., 2006; 689 

Pearson et al., 2013), while reducing the interference from spatial/wayfinding challenges and 690 

minimising the opportunity for articulation through phonological loop reconstruction. For details see 691 

section 4.3.2 below. As indicated above, the intention was to compare performance on this task with 692 

scores on the three subcomponents of the VVIQ. The expectation was that none of the VVIQ 693 

components would relate to this recall ability, which is identified above (Figure 1) as a discrete facet 694 

of visual imagery. For this reason, additional correlational Bayes Factors were computed to establish 695 

whether the data support the null hypothesis of no correlation between task performance and the 696 

VVIQ or its subcomponents. Bayes Factors provide a measure of how probable the data are under 697 

the alternative hypothesis compared to the null hypothesis (Jarosz & Wiley, 2014; van Doorn et al., 698 

2021). 699 

4.3 Methods 700 

4.3.1 Participants 701 

As detailed above (Study 1) 133 participants (82 students at the University of XXXX; 51 members of 702 

the general public; 95F/38M) took part in trials during 2017/18.  703 

4.3.2 Materials and Procedure 704 

All participants completed a demographic sheet and the VVIQ (Marks, 1973) before studying two 705 

colourful and detailed artworks (hippy campervan on beach/musical montage) deliberately chosen 706 

to be unfamiliar to the participants.1 These were shown for 90s each on a Powerpoint overhead. 707 

                         
1 Maciocia, D. (nd). Hippy campervan on the Beach [Print]. Artist's website. 
https://www.dawnmaciocia.com/ourshop/prod_3746977-Hippy-Campervan-on-the-Beach-Medium-
Print.html; Seitz, M. (2015, Jan 29). Kandinsky Instruments. Bloglovin'.  
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Participants were told that they would be asked questions about the pictures later; however, there 708 

was no prior warning of the nature of the questions to be posed. The presentation of the two 709 

pictures was counterbalanced among participants. 710 

After the pictures were displayed, participants were occupied for approximately 12 minutes by filling 711 

out two questionnaires relating to self-reported creativity (not reported here). 712 

Finally, participants were asked 14 questions (seven for each picture) about visual object attributes 713 

of the pictures, intended to explore the ability to 're-imagine' the intact artwork in vivid detail. These 714 

involved the colour, shape, size and orientation of specific elements within the pictures (e.g. ‘What 715 

shade of blue was the numberplate on the campervan?’, 'What shape were the three flags on top of 716 

the beach huts?'; ‘What size was the ball next to the dog?’; ‘What direction was the seagull facing?’). 717 

See examples in Figure 3; a full list of all 14 questions is available as supplemental material to this 718 

article. Responses were made on a forced choice between four possible images (A-D), not three as in 719 

the previous study by Marks (1973), meaning that the average number of correct answers arising by 720 

chance was now 3.5/14, a more acceptable proportion. Unlike the object arrays in Mark’s study, 721 

object attributes in this task were deliberately selected to circumvent the participants' ability either 722 

to use memory traces laid down by articulation or to reassemble the picture schematically. For 723 

example it is very difficult to label a specific hue to assist recall, particularly when the nature of the 724 

subsequent question was unknown. The paradigm was thus testing for a quasi-eidetic recall of the 725 

intact composition. This memory recall task is henceforth referred to as the 'Novel Picture Recall 726 

Task', NPRT. 727 

<INSERT FIGURE 3 SOMEWHERE AROUND HERE> 728 
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 729 

4.4 Study 2 Results 730 

4.4.1 Calculation of Mean Scores (VVIQ and NPRT) 731 

As described earlier (section 3.3.1), scores on the VVIQ were summed for Study 2, and means 732 

calculated for individual participants. Descriptives for the VVIQ scores (in total and by the three 733 

components identified in Study 1) are shown in Table 5. As noted above (Study 1), VVIQ mean scores 734 

typically show moderate negative skew (Study 2: -.64). The overall mean VVIQ score (M = 3.36) was 735 

significantly higher than the scale midpoint of 3 (Mdiff = .36, 95% CI [0.22, 0.51], t(132) = 4.80, p < 736 

.001, d = 0.42) indicating, as before, that participants generally felt that they had good visualizing 737 

abilities. 738 

Scores on the NPRT were calculated for each participant by summing the correct responses to the 14 739 

questions described above, and overall means are shown in Table 5. The mean score on this test 740 

(6.65) significantly exceeded the score (3.5) that was achievable by chance (Mdiff = 3.15, 95% CI 741 
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[2.79, 3.51], t(132) = 17.18, p = .001, d = 1.49), and data were approximately normally distributed, 742 

suggesting that the task was an appropriately challenging test of individual differences in the ability 743 

to recall previously presented images. 744 

Table 5  745 

Mean VVIQ and NPRT Scores for Study 2  746 

 N Min Max M Std. Dev 95% CI (M) 

VVIQ total 133 1 5 3.36 0.87 3.21-3.51 
● Episodic 133 1 5 3.43 0.90 3.28-3.59 
● Schematic 133 1 5 3.37 1.02 3.20-3.55 
● Controlled 133 1 5 3.22 1.06 3.04-3.40 
NPRT total 133 1 11 6.65 2.12 6.29-7.02 

4.4.2 Correlation of VVIQ and NPRT Scores 747 

As the NPRT scores were not expected to correlate with the VVIQ score and VVIQ subcomponent 748 

scores, additional Bayesian correlation analyses were conducted in order to establish whether there 749 

was evidence for the null hypothesis, H0. Bayes factors are provided in addition to the standard null 750 

hypothesis testing information and when reported as BF01, demonstrate evidence for H0. Bayes 751 

factors were calculated using a default non-informative stretched beta prior = 1.0 using JASP v0.16 752 

(JASP Team, 2021). Values of BF01 above 1 support H0, with BF01 values from 1-3 deemed anecdotal 753 

evidence and from 3-10 moderate evidence. A Pearson's product-moment correlation was run to 754 

assess the relationship between (a) VVIQ scores in total, together with the three components 755 

identified above (Study 1); and (b) scores on the NPRT.  Preliminary scatterplot analyses showed the 756 

relationships to be linear, with no outliers. Given that VVIQ scores were not normally distributed, as 757 

for Study 1, all statistics presented below have been bootstrapped [BCa CI 95%]. 758 

As expected, bootstrapped NPRT and VVIQ scores were uncorrelated (r(131) = .10, p =.25, 95% CI [-759 

.08, .27], BF01 = 4.70). Similarly, none of the three extracted factors correlated with the results of the 760 

NPRT: NPRT/Episodic, r(131) = .07, p =.40, 95% CI [-.11, .24], BF01 = 6.53; NPRT/Schematic, r(131) = 761 

.08, p =.35, 95% CI [-.10, .24], BF01 = 6.03; NPRT/Controlled, r(131) = .13, p = .13, 95% CI [-.05, .31], 762 

BF01 = 2.98. See Table 6 for a summary of these results.  763 
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The NPRT thus appears to tap into a form of VIV which is unrelated to factors of VIV measured by 764 

the VVIQ.  This application of VIV has been termed above (Figure 1) 'Retention/Inspection of detailed 765 

image'. 766 

Table 6 767 

Pearson Correlations for the Main Study 2 Variables 768 

 VVIQ total Episodic Schematic Controlled 
NPRT -  r value .10 .07 .08 .13 
Sig (2-tailed) .25 .40 .35 .13 
BF01 4.70 6.53 6.03 2.98 

4.5 Discussion of Study 2 769 

The NPRT was designed specifically to circumvent simple memory recall of facts (such as the time on 770 

a clock) which could have been laid down by articulation. Matching the recollected target item with 771 

(for example) various shades of blue required a quasi-eidetic recall of the picture presented 772 

approximately 12 minutes earlier; and this would appear to tap into the visuo-spatial faculties, 773 

rather than phonological rehearsal. There was a wide range of scores with the majority of 774 

participants performing above chance; scores were approximately normally distributed, suggesting 775 

that this is a valid individual difference.  776 

We argued above (sections 1.6 and 1.8) that the intensely vivid recall of shape, texture or colour 777 

might play a role in artistic creativity; and this has found support in studies utilising the OSIVQ as a 778 

self-report measure (Kozhevnikov et al., 2013; Pérez-Fabello et al., 2016; Pérez-Fabello et al., 2018). 779 

According to this theory, visual artists rely on object visualisation to create “holistic, global images 780 

that are enduring, spontaneous and offer a multiplicity of meanings” (Pérez-Fabello et al., 2016, 781 

p.68). However, Bayes Factors demonstrate that the data moderately support the absence of any 782 

correlation between the NPRT and the VVIQ (in total, and particularly for the episodic and schematic 783 

factors, the controlled Bayes Factor only anecdotally suggesting no correlation with the VVIQ), 784 

indicating that they are measuring different aspects of VIV. Once again, therefore, the VVIQ appears 785 

not to be measuring aspects of visual imagery which might feed into creative processes, perhaps 786 

explaining the disappointing results in previous creativity studies employing this measure. 787 
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Discussion 788 

This research has proposed two important advances in the understanding of Visual Imagery 789 

Vividness (VIV) and its relationship to creativity, which have profound implications for research in 790 

this area. These are discussed below. 791 

5.1 A New Multifactorial Model of Visual Imagery and its Relationship with Creativity 792 

In the first place, a review of the literature on visual imagery, its multi-faceted nature and its likely 793 

relationship to creativity has led to the development of a new Multifactorial Model of Visual Imagery 794 

set out in Figure 1.  Whereas previous research has explored visual imagery, and in particular the 795 

relationship between VIV and creativity, in terms of simple dichotomies such as object vs spatial 796 

visualization (Blazhenkova & Kozhevnikov, 2009; Kozhevnikov et al., 2010) or proximal/distal 797 

imagery (Meyer et al., 2019), this current study has blended these two approaches in a multi-798 

dimensional model which takes account not only of the pathway employed, but the nature of the 799 

imagery task (e.g. proximal, pedestrian and unremarkable visualisation vs. unbounded creative 800 

fantasy and story-boarding).  801 

This hypothesised model has enabled the identification of those elements of visual imagery which are 802 

likely candidates, on a priori grounds, to be associated with creative production. These include an 803 

enhanced ability to recall fine detail, with visual artists exhibiting particularly sensitive recall of form, 804 

shape and colour ('object visualisers' - Kozhevnikov et al., 2013); the ability to imagine and develop 805 

scenes in the mind with particular clarity, using distal visualization for elements such as character 806 

development, perspective taking and mental storyboarding (Meyer et al., 2019); the ability to invoke 807 

hypothetical imaginary constructions ('Conceptual Expansion') featuring unbounded creative fantasies 808 

which deliberately break through pre-existing knowledge structures (Abraham, 2014); and the ability to 809 

use the dorsal pathway to explore novel combinatorial constructions. 810 

The failure of previous studies to reliably demonstrate a connection between creativity and VIV has 811 

been explored in the context of this model.  Previous approaches have often tried to establish 812 
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relationships between psychometric measures of creativity (e.g. the TTCT, Torrance, 1974), and tasks 813 

which assess proximal visualisation abilities, such as the ability to mentally rotate or control objects 814 

'to order'. The above model suggests that this approach is doomed to failure, given that those forms 815 

of visualization which support more prosaic, everyday activities (such as wayfinding, semantic 816 

interpretation, object rotation and the recall of commonplace activities, objects and people) are not 817 

expected to show a strong connection with creative production.  818 

5.2 VVIQ is Not Unidimensional, and Measures Proximal, Low-creative Visual Imagery 819 

The use of the VVIQ as a self-report instrument to capture an individual's ability to generate vivid, 820 

detailed and lively imagery is particularly problematic in this respect. Aside from the technical 821 

weaknesses of the scale discussed above (sections 2.1-2.2), this current study has challenged the 822 

previously held assumption that the VVIQ is a unidimensional measure of imagery vividness which could 823 

be appropriately utilised across a wide range of study domains, including creativity.  824 

An important finding of this paper (Study 1) was that the VVIQ appears to load to three independent 825 

factors relating to vividness of recall of schematic imagery (generic, stock images without a specific 826 

reference time-point), episodic/autobiographic details (relating to detailed real-life visual experiences) 827 

and controlled animation (allowing an everyday scene to be controlled and animated to a limited 828 

degree, in response to a prompt). These were argued to correspond with three proposed items in the 829 

model of visual imagery set out in Figure 1: 'Schematic recall', 'Mental rotation/controlled animation', 830 

and 'Everyday recall - autobiographical life events'. 831 

Importantly, all three of these somewhat prosaic dimensions have been argued above (section 3.4) to 832 

relate to proximal, rather than distal, visualisations, and for this reason they are unlikely to be related to 833 

creativity.  It is entirely plausible, therefore, that the disappointing findings in previous studies of VVIQ 834 

and creativity have arisen from this fundamental mismatch.  835 

Results from Study 2 also indicated that the VVIQ does not appear to measure an ability to recall shape, 836 

texture or colour in vivid detail, an ability which was argued above (sections 1.6 and 1.8) to be 837 



VISUAL IMAGERY, CREATIVITY AND VVIQ 

37 

potentially relevant to art expertise.  The lack of correlation between the Novel Picture Recall Task and 838 

the VVIQ (in total, or for individual factors), indicates that they are measuring different aspects of VIV, 839 

once again calling the use of the VVIQ in creativity studies into question. 840 

Limitations and Way Forward 841 

One of the limitations of this study is that, although grounded firmly in the supporting literature, the 842 

model of Visual Imagery proposed at section 1.5 has yet to be tested out experimentally. One goal of 843 

future research would therefore be to confirm the existence of these hypothesised functions and their 844 

placement in such a model. A key research priority would be to confirm the alignment of the proposed 845 

functions with the Object-Spatial dichotomy of the OSIVQ model (Blazhenkova & Kozhevnikov, 2009), 846 

taking into account the interaction with the Proximal-Distal model of Meyer et al. (2019), as 847 

conceptualised in Figure 1.  848 

It would also be useful to see whether the function of 'Conceptual Expansion' (Abraham, 2014), 849 

identified in Figure 1 as a separate construct, is indeed a separate entity from the story-boarding 850 

elements of Meyer et al.’s model (2019). Meyer et al. noted that vivid distal imagination of this nature 851 

has particular face valid connection to professionals such as novelists, actors and directors who must all 852 

work beyond the limits of the ‘here-and-now’, in order to allow characters, plots and settings to come to 853 

life within the mind (2019). For this reason, Meyer and colleagues targeted these groups for their 854 

studies of creative experts, deliberately avoiding musicians and dancers who were argued to derive 855 

inspiration from external sources of stimulation, such as sound and movement, that engage the auditory 856 

and sensorimotor systems, rather than those involved in internal counterfactual thinking. Nevertheless, 857 

many of the outputs of Meyer’s et al.’s expert groups (writers, actors, directors, and visual artists) may 858 

still work within the constraints of existing categories and knowledge structures, creating mental 859 

narratives which explore the human condition without broadening or breaching existing conventions. In 860 

this, their outputs appear to differ from ‘Conceptual Expansion’, which explicitly rejects the tendency to 861 

resort to narratives employing the ‘path-of-least-resistance’ (Abraham, 2014; Abraham et al., 2012), 862 
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instead exploring remote times, places, perspectives and counterfactuals in truly novel frames of 863 

reference (Abraham, 2014; Meyer et al., 2019; Ward, 1994). Research by Howard-Jones and colleagues 864 

(2005) on creative story generation supports this viewpoint: stories generated from conceptually related 865 

prompt-words tended to be less creative than those from sets of unrelated words, suggesting that the 866 

more cognitively demanding course of rejecting the ‘path-of-least-resistance’ may be key to conceptual 867 

expansion and frame-breaking creativity (Abraham et al., 2012). The development of a proximal/distal 868 

task (spanning a range of temporal, spatial, social and hypothetical situations) by Meyer and colleagues 869 

(2019) provides a new avenue to explore these distinctions within the framework of the Multifactorial 870 

Model of Visual Imagery proposed above.  871 

Studies could also explore whether artists are indeed qualitatively different from others in their ability 872 

to imagine the world using the object pathway in rich colourful detail (Blazhenkova & Kozhevnikov, 873 

2009; Kozhevnikov et al., 2013). Although many proponents of the OSIVQ have argued strongly that 874 

artistic expertise is more strongly associated with object visualisation than spatial (e.g. Blazhenkova & 875 

Kozhevnikov, 2009; Kozhevnikov et al., 2013; Pérez-Fabello et al., 2016; Pérez-Fabello et al., 2018), the 876 

evidence is not unequivocal. For example, Chamberlain and colleagues found that art students, even at 877 

the very beginning of their college studies, outperformed non-art students on a number of visual-spatial 878 

tasks, including mental rotation, and that mental rotational abilities moderately correlated with creative 879 

and representational drawing abilities (2019; 2021). Again, in a case study of a graphic designer suffering 880 

from the effects of posterior stroke, Foley and colleagues (2020) found that – although clearly 881 

dissociable in impact – deficits in both object and spatial imagery were jointly responsible for the 882 

dramatic changes in artistic expression affecting the complexity, layout, coloration, style and subject 883 

matter of her compositions. Finally, it is equally unclear whether the mental visualisation abilities of 884 

artists are causally responsible for their enhanced creative abilities, or whether they contribute only to 885 

the proficient execution of technical draughtsman skills in the production of an object, whether creative 886 

or mundane (see section 1.8 above).   887 
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In this context it would also be important to explore the relationship between proximal/distal imagery 888 

and other models of creativity such as the 4Cs model of Kaufman and Beghetto (2009). As argued above 889 

(section 1.8) those forms of visualization which support more prosaic, everyday activities (such as 890 

wayfinding, semantic interpretation, object rotation and the recall of commonplace activities, objects 891 

and people) are expected not to show a strong connection with creative production. It is in the novel 892 

adaptation of these elements that creativity – however modest – might lie. We would argue therefore 893 

that even ‘new-to-me’ forms of creativity involved in mini- or little-c creations (i.e. ideas which are new 894 

to the person, regardless of how many other people have had the same idea previously: Boden, 2004; 895 

Gilhooly et al., 2007) will go beyond the mere reproduction of proximal images relating to the ‘what 896 

already is’, and will explore the distal possibilities of ‘what might be’. Nevertheless, it may be the case 897 

that some forms of mental imagery – counterfactual thinking, for example – may be more commonly 898 

used in Pro- or Big-C levels of creative output; and that distal imagery might be the favored mode of 899 

imagery generation among those achieving creative greatness. 900 

Building on the ratification of the model in Figure 1, the way would be clear to establish a new, better 901 

targeted measure of Visual Imagery Vividness which fully reflected the multi-dimensional nature of 902 

Visual Imagery, and the Distal/Proximal/Object/Spatial interactions. Such an instrument would be an 903 

invaluable tool in future studies of creativity seeking to establish which types of visual imagery, serving 904 

which function, might underpin creative production. The current study has suggested that four distinct 905 

areas are promising candidates for such a role (retention/inspection of richly detailed image; scene 906 

development/storyboarding; conceptual expansion; novel combinatorial ability), but this would need to 907 

be confirmed empirically. 908 

Conclusion 909 

The current study has therefore gone some considerable way to explaining one of the enduring 910 

puzzles in the study of visual imagery: whether it plays a supportive role in creative production, and, 911 

if so, why it has been so challenging to demonstrate that this relationship exists. We argue here that 912 
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a combination of two factors - the treatment of visual imagery as unidimensional, and the use of the 913 

VVIQ, which is suboptimal for such a study - has led to a frustrating lack of clarity, precision and 914 

reliability in previous explorations of this controversy, and that this in turn has led to confounded 915 

results. 916 

Our research has combined two important approaches which already existed in the field -917 

Object/Spatial imagery (Blazhenkova & Kozhevnikov, 2009) and Proximal/Distal imagery (Meyer et 918 

al., 2019) - to create a new multidimensional interpretation of visual imagery. Building on past and 919 

present research, we have also made predictions about those functions of visual imagery which 920 

seem most likely on a priori grounds to have a relationship with creative activities. Having cut 921 

through the Gordian knot which previously entangled studies in the area, the opportunity now exists 922 

for future research to explore the relationship of creativity and Visual Imagery Vividness using a new 923 

multi-dimensional model, the MMVI (see figure 1), while at the same time discarding the VVIQ in 924 

favour of a new, better targeted measure of Visual Imagery Vividness in studies of creativity. Freed 925 

from the misconceptions of the past concerning the nature of visual imagery, and from over-reliance 926 

on a mismatched self-report instrument, we hope that a more secure understanding of the 927 

relationship between visual imagery, imagination and creativity can now emerge. 928 
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