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Introduction
1.1.

Focus and aim of the thesis

Human everyday life is perfused with imagery. Images are everywhere. A melody
suddenly remembered, a face of an old friend, a familiar taste or smell, a new idea,
a fantastic dream, or a detailed plan kept in one’s mind – this is all about mental images.
Except for the rare cases of “aphantasia”1, mental imagery is considered to be a
commonplace and essential cognitive experience that guides human internal life and
influences a person’s external behavior. Imagery-based techniques are widely used in
medicine, education, music and sports studies. Furthermore, with the rise of the datafied
society, imagery techniques (especially visual ones) have obtained increasing popularity
as a means to transfer information, enable interaction between individuals and/or social
institutions, promote the development of new technologies and their governance. In the
light of this, a comprehensive study of imagery seems especially needed. A proper
explanation of the nature of images will uncover the working mechanisms of the mind,
improve educational and therapeutical methods, and enhance the development of high
technologies and means of communication.
This thesis focuses on the problem of mental imagery (MI)2 in human cognition.
While imagery is a widely familiar aspect of human everyday mental life, it is remarkably
difficult to give a comprehensive account of this phenomenon. The traditional rivalry
(the Mental Imagery Debate) between the two main theories of MI – (quasi-) pictorial
and propositional – was followed by manifold empirical tests that supported both
accounts equally. Successors of the (quasi-)pictorial view argued that mental images3
share genuine characteristics (size, colors, directions, shapes, spatial properties, etc.)
with pictures and are representations of a pictorial format (Shepard and Metzler 1971;
Kosslyn 1980, 1994; Shepard and Cooper 1982; Farah 1989; Finke 1989). Contrary to this,
other thinkers claimed to have found evidence in favor of the propositional account,
stating that the genuine features of mental images are similar to those of language,
rather than pictures (Ryle 1949; Dennett 1969, 1992; Pylyshyn 1973, 1981, 2002; Fodor
1975, 1987; White 1990; McGinn 2004a, 2004b). The long-standing polemics between
the (quasi-) pictorial and propositional theories focused on the primary representational
format of MI and showed that the empirical evidence on the matter is ambiguous and
divergent. As a result, the issue of the nature of MI still remains problematic and
continues to evoke vigorous discussion among philosophers and scientists.
The main aim of this thesis is to investigate the highly ambiguous nature of mental
images from a novel sign-theoretic perspective. The theory of signs (or semiotic) is an
The phenomenon of ‘aphantasia’ was first described by Galton (1880) as a condition where the
subject is not capable of voluntarily visualizing images. Recently, the phenomenon was
rediscovered by Zeman (Zeman et al. 2015), who also used the term ‘aphantasia’ to refer to a
condition of reduced or absent voluntary imagery (p. 4).
2
The term ‘mental imagery’ (MI) is used in this thesis to denote either a) a faculty of the mind that
produces images and manipulates them or b) a mental experience that is based on mental images
and is consciously accessible to the subject. MI should be understood in the first sense when it
appears in the context of cognitive capacities and/or faculties of the mind. Otherwise, the term
‘mental imagery’ means mental experience (b).
3 Here, ‘mental image’ means a mental entity that underlies conscious mental experience in the
absence of outside stimuli.
1
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account of signification, reference, and meaning, which demonstrates its usefulness in
the study of mental signs and cognitive phenomena. Cognitive accounts that are
(to various extents) grounded in semiotics – dynamic systems theory (DST),
teleosemantics, and the pragmatic approach – try to overcome the pitfalls of the
traditional representational-computational paradigm of cognition, which underlay the
MI Debate for a long time. DST provides a better model for explaining the changing
nature of mental entities in human cognition (Van Gelder 1995; Bechtel 1998).
The pragmatic account focuses heavily on the ways mental representations (MR) are
employed in various practices, such as arts (Ambrosio 2014) or scientific practices
(Knuuttila 2005, 2011). Teleosemantics investigates MR from the evolutionary
perspective as a developed function of carrying information to the subject, i.e. from the
perspective of the cognitive user (Millikan 1984, 1993). These accounts convincingly
show the usefulness and applicability of the sign-theoretic approach to the study of
mental entities. Thus, semiotics might offer a fruitful ground for studying mental images
as well.
The main research questions of this study can be formulated as follows:
a) Can the theory of signs be a useful candidate for investigating MI?
b) Can the theory of signs offer a comprehensive explanation of the diverse
characteristics of images?
This thesis aims to show that the semiotic approach is a viable alternative for addressing
the long-standing problem of MI. Moreover, it could potentially reconcile the divergent
data on the matter and, thus, give a full-fledged explanation of the manifold imaginary
properties. The latter fact, in turn, might be the first step towards the formulation of one
unified account of the complex and ambiguous nature of mental imagery.
The formulation of one comprehensive account of MI, which would reconcile
divergent empirical data, is especially important in cognitive sciences. The phenomenon
of MI is subtly intertwined with most cognitive faculties of the mind and plays
a significant role in human everyday life. Memory, learning capacity, problem
solving, inner speech, dreaming, visualization, creative thinking, etc. – all these depend
on mental images to various extents. Furthermore, MI also has a practical significance in
medicine, education, music and sports studies (Kenitzer and Briddell 1991; Richardson
1995; Keller 2012). Thus, a full-fledged explanation of MI would enhance the
research in other cognitive sub-disciplines, facilitate the development of new
cognitive accounts, and improve medical, therapeutical, and educational techniques.
The novelty of this thesis is both theoretical and empirical. The first stems from the
fact that the sign-theoretic account has not previously been comprehensively applied to
investigating mental images. Although several attempts were made to study mental
representations (MR) in terms of signs (Millikan 1984, 1993; von Eckardt 1993; O’Brien
and Opie 2004; Knuuttila 2005, 2011; Ambrosio 2009, 2014), they were not employed to
explain mental images as such. Thus, the study aims at filling this explanatory gap –
systematically analyzing mental images from the perspective of sign theory.
The empirical novelty of this thesis lies in the application of a combined experimental
methodology to studying the sign-theoretic account of MI. Semiotics is usually treated
as a purely theoretical approach, which could hardly compete with the empirical
methods of cognitive sciences. Nevertheless, several attempts to study signs
experimentally have been initiated (mainly in linguistics). These focused mostly on the
emergence of linguistic structures and the social manipulations of communication
systems (Galantucci and Garrod 2011). The experimental methodology developed within
10

cognitive semiotics has not been applied to studying mental images before. This thesis
suggests a novel approach based on both cognitive semiotics and experimental
philosophy to study the diverse characteristics of mental images. The methodological
contribution of this dissertation, thus, lies in an attempt to unravel the intricate problem
of the nature of MI by bridging semiotic, philosophical, and psychological methods
together to study imagery.
The main body of the thesis is composed of five original articles, which altogether
provide a comprehensive analysis of the problem of MI and outline a new sign-theoretic
approach. First, the article ‟Can theory of mental representation adequately explain
mental imagery?” (I) analyses the existing theories of MR and argues that they cannot
comprehensively explain MI. In particular, this article investigates the pitfalls of
representationalism as a major cognitive paradigm that underlies traditional accounts of
MI and searches for an alternative account. This article is accompanied by the discussion
of Mental Imagery Debate in “Sign theory at work: the mental imagery debate revisited”
(II), which outlines the solution to this debate in terms of sign theory. Next, the article
“Phaneroscophy and Peirce’s theory of cognition” (III) (co-authored with Ahti-Veikko
Pietarinen) outlines the general theory of cognition, as based on Peirce’s semiotic, and
provides an explanation of its major terms and postulates. The latter, thus, presents the
general cognitive paradigm and context within which the sign-theoretic account of MI
could work. This article is followed by the “Mental imagery as a sign system” (IV), which
focuses on the detailed explanation of MI as a sign system, provides a more detailed
classification of signs and examples of how sign theory can be applied to analyze mental
images. Finally, the article “The heterogeneous and dynamic nature of mental images:
An empirical study” (V) (co-authored with Ahti-Veikko Pietarinen) systematically
introduces an empirical study of the sign-theoretic account of MI and offers evidence
that mental images are better explained in terms of signs. The main articles (I-V) are
supplemented by the last one “Sign-theoretic approach towards explanation of mental
imagery” (VI), which discusses various formulations of sign-theoretic accounts as
proposed by Peirce, Saussure, and Morris and analyses which version of sign theory fits
the explanatory needs of MI the best.
Altogether, considerations provided in I-IV and complemented by empirical
evidence provided in V allow to make a general claim that sign theory provides a
comprehensive explanation of the diverse and ambiguous nature of mental images.
And thus, envisages a new framework for the development of one unified account of MI.
All papers (I-VI) have been published in peer-reviewed journals and conference
proceedings. Some of the articles included in this thesis are parts of the research projects
(PUT267; PUT1305) carried out in Ragnar Nurkse Department of Innovation and
Governance and were created together with colleagues (III, V) and financed (V) by the
project.
The introductory discussion of the thesis develops in the following manner. First, the
methodological approaches used in both the theoretical and empirical parts of the study
are described. The methodological overview is followed by a theoretical discussion of the
problem of MI, flaws of the representational-computational paradigm and the enactive
approach as unsuccessful alternatives to account for MI. Next, sign theory, Peirce’s
semiotics and its applicability to studying MI are presented. The discussion continues
with the experimental part, which outlines the empirical findings and conclusions based
on these results. Finally, the thesis ends with recommendations for further research.
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1.2.

Methodological approach

This dissertation investigates the problem of mental imagery from the sign-theoretic
perspective. MI constitutes a complex theoretical and interdisciplinary issue with a long
tradition in philosophy and psychology. Given the multidisciplinary nature of the topic,
several methods were applied to explain what underlies the problem of MI and whether
sign theory is a viable candidate for solving it. In particular, definite and exact
methodological approaches from cognitive psychology, philosophy, and semiotics guided
the study.
First, a thorough theoretical analysis of traditional philosophical and psychological
accounts of MI establishes a theoretical background of the problem and helps to sharpen
the hypotheses. The in-depth philosophical analysis and comparison of traditional views
of MI is undertaken in papers (I) and (II). The methods of conceptual and comparative
analyzes, interpretation of the existing theories, and the evaluation of the explanatory
power of the latter are used here. Furthermore, semiotics – as a science that studies
signs and their application – was suggested as a new perspective for solving the old
philosophical problem of MI. Hence, the semiotic analysis of MI was carried out to show
that sign theory can be legitimately applied to study MI and combine different views
about images into one coherent framework (III, IV, VI). Philosophical and semiotic
analyses of MI together compose the theoretical part of this study and lay grounds for
subsequent empirical research. Both primary and secondary sources were used for the
theoretical analysis and discussion.
The theoretical part of the thesis is followed by the empirical part, which consists of
the cognitive experiment on the semiotic approach to MI and its subsequent statistical
analysis. The latter is a novel approach to studying MI and was established in order to
conform with the previous investigation of imagery in cognitive psychology. It also
enables to prove that the sign-theoretic approach may not only explain existing evidence,
but also offer a prospective platform for further experimental investigation of MI (V).
For these reasons, an experimental methodology was chosen as the most suitable way
to test whether a mental image shares the same characteristics with a sign.
The empirical part of the study comprises of a series of short experiments based on
the methods of cognitive semiotics and experimental philosophy. In particular, the
methods of experimental philosophy are applied to philosophical problems from an
empirical perspective. This is of a special value when approaching the theoretical debate
about MI. Research methods and task examples from cognitive semiotics, in turn, offer
a unique way to test the production of a sign in its dynamics and track the most
fundamental features of the signification process. The choice of empirical methodology
is described in detail in V.
The experimental design was also supplemented with an introductory pre-test
questionnaire, the Psi-Q after-test (The Plymouth Sensory Imagery Questionnaire), and
statistical analysis (SPSS and R-studio digital services) as is common both in experimental
psychology and philosophy. The introductory test was used to check statistically relevant
information about age, nationality, cultural background, educational, and/or
professional occupation. Among other reasons, the choice of these parameters was
guided by the consideration that these indicators might significantly influence the final
production of an image: imagery degenerates with age, national and cultural background
influences personal cognitive dispositions, and education/profession has an impact on
the properties of MI as well. The Psi-Q after-test is a well-known evaluation of imaginary
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capacities – its vividness and intensity – that was employed to check individual
differences in the imaginary abilities of the participants (Andrade et al. 2013). The Psi-Q
test was chosen for its sensitivity to images across a wide range of modalities: vision,
sound, smell, taste, touch, bodily sensation, and emotional feeling, which allows to test
individual differences in imaginary capacities in more detail. Finally, the methods of
descriptive statistics were applied to analyze the experimental data. The experiment was
carried out in the following order: it began with the introductory pre-test questionnaire,
was followed by three different cognitive tasks (pictorial, verbal, diagrammatic) and was
ended with the Psi-Q after-test (V).
Generally, the combined experimental methodology enabled a thorough and
comprehensive analysis of MI. Both the theoretical and empirical data were consulted
during the theoretical analysis of MI, experimental design, and statistical interpretation
of the results. The prior theoretical analysis allowed setting the results of the empirical
study in the context of the problematic nature of mental images widely discussed in
philosophy and psychology. In sum, the theoretical and empirical investigations support
the sign-theoretic approach to explaining MI.

1.3.

The problem of mental imagery

The problem of the nature of MI has a long tradition in philosophy and the excited minds
of many thinkers. Aristotle believed that Phantasia (or imagery) constitutes a special and
important faculty of the soul (psyche) and is responsible for forming and manipulating
the phantasma or phantasmata (images) (Aristotle 1968, p. 53). Phantasia was also an
important notion of the cognitive theory of Stoics and Epicurean philosophers. Both
Descartes and Locke recognized the existence of imaginary ideas as a distinct and
important aspect of human mental life (Descartes 1664/1996, p. 86; Locke 1689/1961,
p. 129). Such interest towards uncovering the genuine nature of MI continued during the
early age of scientific psychology (late 19th and early 20th century) and survived the era
of behaviorism (early 20th century). It was revived after the so-called cognitive revolution
of the 1960-70s.
Why is the investigation of mental imagery so important? It seems that MI plays a
vital role in human cognition. It underlies such higher cognitive capacities as memory,
learning, planning, (day-)dreaming, etc. Thus, the answer to the question about the true
nature of MI will shed light on how human cognition really works. It is well known that
MI is engaged in memory processes. In her work “The Art of Memory” (1966), Frances
Yates gives a detailed historical description of the strong influence of imagery on
memorizing. The pivotal role of imagery in memory was confirmed by the experimental
work of Alan Paivio (1971, 1986). He demonstrated that subjects who use imagery-based
mnemonic techniques to memorize verbal material remember it much better than
subjects who do not use such techniques (Paivio, 1971). Paivio’s work also uncovered the
significant influence of MI on learning processes.
Further, mental imagery is claimed to be involved in decision-making and planning.
Slovic, MacGregor and Peters (1998) conducted a series of experiments and concluded
that imagery can provide a powerful framework for predicting both intended and actual
behavior. In particular, MI acts as an organizing principle in theories of judgment and
decision-making (Slovic, MacGregor and Peters 1998). Imagery is also an indispensable
part of creative thinking. Several recent studies showed that imagery facilitates the
emergence of new ideas and creativity (Palmiero et al. 2016; Zedelius and Schooler
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2016). In particular, different aspects of MI (daydreaming styles, imagination4, artistic
behavior) are claimed to increase creativity, influence production of new ideas and are
used to explain inner processes of creative thinking (ibid). Along those lines, Jankowska
and Karwowski (2015) have recently developed a Test of Creative Imagery Abilities
aiming at assessing creative imagery skills.
This is not an exhaustive list of the cognitive importance of MI. Imagery-based
techniques are actively used for educational and therapeutic purposes, as a tool to
enhance professional performance among athletes, musicians, public speakers, and even
as a means to provide information and for interaction between individuals on social
media. All of the above-listed reasons highlight MI’s central role in human daily life and
emphasize the need for a full-fledged explanation of images. However, the task of
formulating one unified account of MI appears to be problematic (I; II). So, what
underlies this problem?
Firstly, the empirical evidence on the matter is divergent and controversial (I; II).
Most experimental results on MI can be interpreted in several, sometimes even opposite,
ways (Pylyshyn 2002). In particular, both the pictorial and propositional theories of
MI can explain the empirical outcomes of tasks such as mental rotation, mental
mapping, mental paper folding, and mental scanning (Anderson 1978; Pylyshyn 2002;
Ganis 2013). In the same vein, Anderson (1978) shows convincingly that a wide class
of theoretical models can be used to explain the empirical data on MI and make
behavioral predictions. For example, the enactivist and sensorimotor theories of MI
(Thomas 1999; Nöe and O’Regan 2001; O’Regan and Nöe 2001; O’Regan 2011) rely
mostly on empirical evidence of saccadic and spontaneous eye movements, eye gaze,
and eye position during MI. Simultaneously, same evidence is claimed to support
the (quasi-)pictorial theory that presupposes the existence of a visual buffer where
the mind’s eye operates (Fourtassi et al. 2013; Johansson 2013). In the latter case,
saccadic eye movements are explained by mental movements of the mind’s eye in
the visual buffer that are repeated by the physical eye. Such an explanation contradicts
the enactivist and sensorimotor theories in many respects. Thus, it appears that rival
accounts on MI are equally supported by a variety of empirical evidence, which makes
the formulation of a unified coherent theory of mental imagery extremely problematic.
Furthermore, similar experimental settings of MI, when replicated, give different
results (I; II). In this vein, Pylyshyn (1981, 2002 p. 163) shows that replication of the
mental scanning experiment of MI suggested different results compared to the original
experiment (Kosslyn 1978). Along the same lines, Slezak (1990, 1991), following research
by Chambers and Reisberg (1985), states negative results regarding the reinterpretation
of mental images that directly contradict empirical data obtained by Pinker and Finke
(1980); Finke and Slayton (1988); Finke, Pinker and Farah (1989). Yet another challenge
to the mental rotation and mental scanning tasks, originally conducted by Shepard and
Metzler (1971) (see also Kosslyn 1978, 1980; Shepard and Cooper 1982), comes from the
empirical research of Rock, Wheeler and Tudor (1989), who found that subjects were
unable to imagine how objects look from another viewpoint. Thus, it appears that mental
imagery can exhibit various properties in a similar experimental environment. This makes
empirical evidence on MI controversial and ambiguous.
4 The notion of ‘imagination’ is often confused with ‘mental imagery’. In this dissertation,
‘imagination’ denotes the ability to produce a conscious experience in the mind in the absence of
outside stimuli and is thus different from the term ‘mental imagery’ (see footnote 1).
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Finally, empirical data about MI is multi-dimensional and comes from various
disciplines. This makes the formulation of one coherent theory of MI problematic, since
combining evidence into one unified account is extremely difficult to achieve.
For example, data regarding imagery’s influence on memory and learning comes from
Paivio (1971; 1986). The evidence regarding developmental differences in imaginary
capacities across gender, age, and profession traditionally originates from educational
studies (Isaac and Marks 1994; Aspinwall et al. 1997). Next, MI’s correlation with sensual
perception was for a long time a question of philosophical speculation (Aristotle, Aquino
Thomas, Descrates, Locke, Hume, Wittgenstein, Sartre), but experimentally it was
addressed by psychologists (James 1890/1981, Titchener 1909; Perky 1910; Wundt
1912/2007) in the early 20th century and was often devoid of any previous theoretical
accounts on the matter. Further, these issues fell under the newly emerged area of
cognitive neuroscience, which investigated neuro-correlates of MI, brain mechanisms,
brain lesions, impairments of MI and perception (Shepard and Metzler 1971; Kosslyn
1978, 1980; Farah 1989; Kosslyn et al. 1993, 1995, 2001 etc.). However, novel
neuroscientific data on MI does not usually take into consideration previous findings or
evidence from other fields.
In parallel, but unconnected to neuroscience, a significant amount of evidence was
documented on the existence of multisensory mental images (motor, tactile, olfactory,
and auditory MI) (Pascual-Leone et al. 1995; Richardson 1995; Plessinger 2007; Gregg
and Clark 2007; Keller 2012; Lacey and Lawson 2013; Schmidt et al. 2014). The latter
comes mostly from sports studies, music studies, and psychotherapy. For example, Keller
(2012) states that rehearsing musical pieces in one’s mind significantly enhances the
actual performance of musicians during the concert. Similarly, the engagement of motor
and tactile imagery during sports training improves the skills and performance of the
athletes (Kenitzer and Briddell 1991; Parnabas et al. 2015). Studies regarding the
practical application of mental images come from a large variety of disciplines and are
often unrelated to each other. Along the same lines, MI is successfully used to improve
the memory of patients with Alzheimer’s disease (Hussey et al. 2012); to reduce the
hallucinatory effects of Schizophrenia and other psychotic states (Ison et al. 2014); to
enhance learning of surgical skills among doctors (Sanders et al. 2008); it has a significant
impact on changing emotions (Pictet and Holmes 2013), etc.
In sum, the evidence on MI is fragmental and scattered across disciplines. Moreover,
the evidence on the matter is divergent and controversial: a) same experimental results
can be equally explained by various, sometimes contradictory, accounts; b) within the
same replicated experimental setting, MI shows different results. All this yields to the
conclusion that MI is an important part of human cognition, but it is extremely difficult
to account for within one unified framework.
1.3.1.

Against the representational-computational paradigm

The problem of MI and formulating one unified account originates from the flaws and
constraints of representationalism – a major paradigm of cognitive analysis of the mind
(I; II; V). The dominant theoretical framework, which is used to analyze the human mind
and cognition, determines the interpretation of MI significantly. Most research on the
matter is done within the dominant scientific paradigm that also determines the
interpretation of the outcomes of such research.
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Since the second half of the 20th century, MI was commonly understood in terms of
mental representations of some kind or format, which are computed5 by our mind to
produce higher-order cognitive states (more about the computational-representational
paradigm can be found in I). The Mental Imagery Debate especially highlighted the
representational understanding of MI. According to the (quasi-)pictorial theory, MI
constituted a pictorial representation, whereas propositional theorists claimed that MI
is primarily a linguistic-like (propositional) representation. Despite the fact that the
(quasi-) pictorial and propositional theories are rival theories, they are both based on the
same assumptions:
a) MI constitutes nothing more than inner mental representations of some format
(representationalism);
b) Mental representations underlie higher cognitive processes, i.e. constitute
elementary mental parts out of which all other capacities and states are computed
(computationalism).
Along these lines, Kosslyn (1980) gives an illustrative example of how the
representational-computational paradigm works to explain MI. For instance, a subject is
asked to consider whether a fox has pointed ears. To answer this, according to Kosslyn,
a subject will first derive relevant data from long-term memory in a form of ‘deep
representation’. Then, based on this data, they will construct a mental image or a
quasi-picture of a ‘fox’ in a visual buffer – a functionally defined mental surface. Once an
image is established in the buffer, it becomes a surface representation ready for
inspection by the mind’s eye. Finally, the mind’s eye analyzes the mental image of a
‘fox’ and extracts required information regarding the pointed ears (Kosslyn 1980, 6).
In short, Kosslyn considers MI to be analogous to a computer program, on the basis
of which actual, viewable pictures are constructed on the computer screen (visual
buffer) and can be further manipulated and computed. In this vein, Kosslyn and
Shwartz (1977, 1978) developed a computer-simulation model of the key parts of
Kosslyn’s theory of MI.
The representational-computational paradigm, as described above, set the stage for
the research on MI for a long time. However, the representational accounts severely
constrained the interpretation of mental images (I; II; V). First, empirical evidence on MI
is ambiguous and does not seem to support the idea of one dominant representational
format of MI. In particular, both the pictorial and propositional theories of MI can explain
the empirical outcomes of typical experiments of MI (Anderson 1978; Pylyshyn 2002;
Ganis 2013). Moreover, in similar experimental settings, MI can exhibit (at least) both
types of properties – verbal and pictorial (Pylyshyn 1981, 2002). This yields that there are
significant difficulties in assigning one particular format to mental images.
Most recent empirical research aligns with this conclusion. Another set of
experimental data shows that our understanding of imagery cannot and shall not be
restricted to the dichotomy ‘verbal’-‘pictorial’. Evidence proves the existence of a wide
range of various kinds of images in the human mind: motor, tactile, olfactory, auditory
MI, etc. (Lacey and Lawson 2013). These properties of MI can hardly be accommodated
by the (quasi-)pictorial or propositional accounts of MI. Hence, this empirical data falls
Representationalism and computationalism go hand in hand, although these are different
theories. Adherence to the existence of mental representations in the mind (representationalism)
does not necessarily mean that these representations are operated by computational mental
processes (computationalism). However, these two theories are usually closely intertwined and
one leads to the other. For this reason, both theories are used to signify one scientific paradigm
here.

5
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out of the scope of the standard representational interpretation of MI – either pictorial
or propositional. The interpretation of MI within the representational-computational
paradigm seems to put severe limitations on our understanding of the very nature of
imagery. MI has manifold properties and cognitive functions, which are typically
neglected by the standard representational accounts.
Next, the representational-computational paradigm of MI is typically supported by
neurological data from brain scanning (fMRI, PET, TMS). Based on this evidence, it is often
assumed that MI is a representation (usually pictorial), since it shares the same
neuro-pathways with visual perception. According to this view, a mental image is nothing
more than a pictorial representation in the ’mind’s eye’. This idea was extensively
investigated by Kosslyn and colleagues (Kosslyn 1980, 1994; Kosslyn et al. 1993, 1995,
2001, 2003, 2006a, 2006b; Ganis et al. 2004; Klein et al. 2004; Slotnick et al. 2005),
who concluded that there is a substantial overlap between neuronal pathways in visual
perception and visual MI (Ganis 2013, p. 11). However, cognitive scientists have recently
found dissociations between brain activations in visual imagery and visual perception,
thus claiming, contrary to Kosslyn and colleagues, that there are serious reasons to doubt
that (visual) MI has a pictorial format (Chatterjee and Southwood 1995; Bartolomeo
et al. 1998, 2002, 2008; Aleman et al. 2001; Cornoldi and Beni 2005; Dulin et al. 2008;
Moro et al. 2008). Along these lines, Bartolomeo analyzed brain-damaged patients and
found a double neuronal dissociation between visual perception and visual MI
(Bartolomeo et al. 1998, 2002, 2008). Moro et al. (2008) reported the occurrence of
visual imagery deficits in regard to preserved visual perception in subjects with brain
lesions. Similarly, Bertolo (2005) empirically proved that visual imagery and visual
experience are impaired when investigating congenitally blind subjects. Thus, the
evidence, regarding whether MI and perceptual MR share the same neural mechanisms, is
contradictory
and
cannot
straightforwardly
support
the representational
interpretation of MI.
Finally, the representational-computational theories cannot properly account for
such features of MI as the changing nature of images, dynamic relations between its
elements, context-dependence, and subjective differences in imaginary capacities (I, V).
It is widely acknowledged that images change. For example, an image of ‘Africa’ might
change from the simple picture on the map into something more, when the subject who
produced the image actually visits this continent. New feelings, new experiences, and
new understandings change the relations inside the image of ‘Africa’, and in fact, change
the image itself (I). The dynamicity of MI is especially evident in the modern datafied
society, where imagery techniques are actively used. An interesting TV show, a skype
interview, a computer-simulation game, etc. – all these modern means of
communication and information transfer produce a burst of constantly changing
mental images in the human mind. Representationalism can hardly explain this
dynamicity of MI. It posits an image as being a stable and static mental entity, thus
guaranteeing that representing an object of the external world in the internal world
(i.e. the mind) will function smoothly (Bechtel 1998: 314; Knuuttila 2005: 31).
Similarly, the representational-computational paradigm often neglects the context in
which an image was produced. Representational accounts of MI view images as
elementary parts, out of which other mental states are computed, irrespective of any
possible changes in context, personal attitudes, or the environment where the process
of imagining takes place. However, context matters. Factors such as the properties of the
imagined object, the task that the image is intended to solve, any knowledge regarding
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the object, the environment in which the object appears, and even personal dispositions
of the cognizing subject, etc. might radically influence the final image. For example, the
image of an ‘apple’ growing in someone’s backyard may be completely different from
the image of ‘Apple’ – the famous computer brand (I). Thus, the particular understanding
of an ‘apple’ significantly depends on the context where it appears, as well as on
subjective knowledge and previous experience. However, these influencing factors are
not usually included in the representational explanations of MI, on the contrary, images
are mostly interpreted as context-independent (I; V).
Along the same lines, the representational-computational theories do not account
for individual differences in imaginary capacities, prejudices, and personal dispositions.
Indeed, some people have an extreme talent for visualization, others are prone to
auditory rehearsal. Some people tend to imagine emotionally rich details, others imagine
things in a logical, algorithmic order. These differences are inevitably reflected in the
formation of images. For example, the strong impact of professional and personal
abilities on MI is clearly seen in recent research on athletes and musicians (Keller
2012; Buck et al. 2016). The production and usage of MI is strongly influenced by the
subject who produces and interprets the image (I; II). Previous knowledge about the
world, personal experiences, and memories, as well as individual cognitive abilities
incline the subject to produce an image with particular properties and meaning.
For instance, in one subject an image of a “bonfire” can evoke visual properties (big, red,
blazing, flaming, spectacular) and be associated with positive emotions and memories
(fun, summer, joy, friendship, etc.). Whereas in another subject, the same object
(“bonfire”) can produce a completely different image with prevailing tactile and olfactory
properties (hot, burning, toxic, bitter smelling, smoky, etc.) and be accompanied by
strong negative emotions (dangerous, damaging, threatening, frightening, etc.). So, two
subjects can produce two different images, and the same object can be imagined and
interpreted in various ways depending on personal imaginary capacities, prejudices, and
dispositions.
Within the framework of representationalism-computationalism, it is extremely
difficult to account for such individual differences. Representational theories are prone
to ‘objectivizing’ images. In brief, they aim at giving universal explanation of MI across
various subjects and their personal dispositions (I). The tendency to objectivize MI
deprives it from including any individual differences and context variations, which
significantly change the mental image that is produced. As a result, such an
interpretation of mental images puts significant limitations on MI and precludes the fullfledged explanation of it.
All of the above-stated leads us to a two-fold conclusion:
a) The computational-representational paradigm puts severe constraints on
a comprehensive understanding of the nature and function of MI;
b) Standard representational accounts of MI (either quasi-pictorial or propositional)
cannot accommodate heterogeneous and divergent empirical data on the matter.
Thus, there is still the problem of a comprehensive explanation of MI that
would embrace ambiguous and manifold empirical evidence. If the standard
computational-representational paradigm limits our understanding of the nature and
function of MI, then what alternatives are there?
A successful alternative approach would not just integrate all divergent data in the
field but would also explain the functioning of mental images within a particular cognitive
context and take into account MI’s dynamic relations, subjective dispositions, as well as
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the experiences and capacities of the individual who produced the image. All these
elements are indispensable parts of the way MI is formed and functions in the human
mind. Hence, a proper understanding of imagery should account for these constituent
principles of MI’s inner mechanisms. It seems that the computational-representational
paradigm can hardly suggest any hybrid theoretical account to satisfy these conditions
(I). Major weaknesses of representationalism have been widely acknowledged and
criticized (Millikan 1984, von Eckardt 1993, Bechtel 1998, O’Brien and Opie 2004, Hutto
and Myin 2013).
These circumstances lead to the appearance of non-representational paradigms to
explain complex cognitive and mental states. In this vein, the so-called ‘4E’ cognitive
paradigm gained significant popularity and credit. According to this paradigm, the human
mind and its operations are viewed as embodied, enacted, embedded, and extended to
the activities of the physical reality (Varela et al., 1991; Smith, 1991; Clancey, 1997; Clark,
1997). Our mind is actively engaged in the outside world and should not be viewed
outside such context, but instead explained within it. The embodied cognitive paradigm
seems to go beyond the idea of representations that are computed in the mind to form
more complex mental entities. However, does the embodied paradigm constitute a
viable alternative to the computational-representational paradigm when applied to
explain MI?
1.3.2.

Beyond pictures and propositions: The enactive approach

If a mental image is not a pictorial-like, neither a verbal-like representation, then what is
it? Several cognitive psychologists suggested an alternative approach6 to MI, the
so-called enactive (or sensorimotor or perceptual activity)7 imagery theory (Hochberg,
1968; Hebb, 1968, 1969; Gibson, 1970, 1979; Sarbin & Juhasz 1970; Juhasz 1972; Sarbin,
1972; Neisser, 1976, 1978a, b), which generally follows the embodied cognitive paradigm
(II). According to the enactivist approach, perception is the active engagement of the
mind with physical reality and not just a mere passive registration of sensual impulses or
stimuli. The perception is thus a form of action, something done by the organism/mind
in the physical world, i.e. exploration of the physical environment (Thomas 1999, 2014
§5; O’Regan & Noë 2001; Findlay & Gilchrist 2003; Noë 2004, 2009; Land & Tatler, 2009;
O’Regan, 2011). Following enactivism, MI is a mental capacity of an active cognitive
search of information in the absence of actual perceptual stimulus (Thomas 2009:
454-455). Imagery is experienced when someone continues to explore their
environment, seeking some particular information in the world, even though they cannot
reasonably expect it to be there.

6

Another alternative account – attention-based quantification theory – explains imagery in terms
of attentional processes that quantify spatial and visual information by operating upon two
working memory structures, namely Qualitative Spatial Representation (QSR) and Visuo-spatial
Attention Window (VSAW) (Sima 2011: 2880). Despite the fact that the attention-based
quantification theory is postulated as somehow different from standard representational
accounts, since it tries to integrate memory and attention to explain MI, it still relies on qualitative
representations and, hence, encounters the same difficulties as other representational theories.
7 Despite the diverse formulations of the enactive MI theories, some authors state their
fundamental underlying similarities (Morris & Hampson 1983; Thomas 1999; Hochberg 2001). For
this reason, sensorimotor, enactive, and perceptual activity theories will be considered to be
following similar basic ideas of the functioning of the mind in general and MI in particular.
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The question arises, then, whether the enactivist theory can integrate the manifold
empirical data and suggest a unified account of MI. Some philosophers argue that the
enactive theory can explain empirical findings about MI as well as the representational
accounts do (Thomas 1999, 2010, 2014). Moreover, it is claimed that the enactivist
approach deals with data on congenitally blind patients, syndrome of representational
neglect, and imagery reconstrual better than the standard representational accounts
(ibid). Other empirical evidence in favor of enactivism comes from studies of eye
movements during imagery. Eye saccades are claimed to follow our visual system's
exploration of the visual world and the extraction of information from it, which confirms
the main idea of enacticism (Yarbus 1967; Noton & Stark 1971a,b; Stark & Ellis 1981;
Findlay & Gilchrist 2003; Hayhoe & Ballard 2005; Martinez-Conde & Macknik 2007;
Rothkopf et al. 2007; Rucci et al. 2007; Trommershäuser et al. 2009).
In general, substantial advantages of the enactivist account can be found as
compared to the representational ones. First, since the enactive approach is
non-representational, it avoids the typical problems inherent to most
computational-representational theories (II). Second, enactivism regards MI not as a kind
of static representation, but as a form of action. This makes the enactivist explanation of
MI dynamic and allows to better understand MI’s relation to other faculties (e.g. sensual
perception, consciousness, memory, creative thinking) as being in a flux of cognition (Ellis
1995; Thomas 1999, 2009, 2014; Bartolomeo 2002). Finally, enactivism highlights the
relational character of mental images. According to the enactivist approach, MI is related
to sensual perception, to the environment as a context of active imagining, and to other
cognitive activities that take place in the mind.
Despite such issues, enactivism, as applied to MI, encounters serious problems and
remains, thus, a minority view. Firstly, the enactivist explanation of the empirical data
still remains vague and partial (II). Enactivism views MI as a process, i.e. an action of
searching for particular information in the absence of outside stimuli, but it does not say
anything regarding the products of this process, i.e. the images themselves. Are they like
percepts? What kind of properties they have? If they are just reflections of sensual
perception, then how can one explain complex images of objects that do not exist in the
physical world and thus cannot be perceived (e.g. centaurs, unicorns, dragons, angels,
etc.)? So, it seems that enactivism is well suited for analyzing MI’s relation to perception,
but it does not explain the manifold (and sometimes even controversial) properties of MI
itself.
Further, enactivism is criticized for the lack of explanation of the internal processes
that take place during the mind’s active engagement with the environment (Blakemore
2013). Along these lines, Block states that the enactivist cognitive models are limited to
analyzing perceptual inputs and outputs, but do not account for internal mechanisms
that take place between sensorimotor input and output (Block 2001: 978). Similarly, this
problem concerns the enactivist account of MI. What the enactive theory in fact holds is
that imagery is constituted by re-enactment of the perceptual acts that would be carried
out if one were actually perceiving whatever is being imagined (Johansson et al., 2010,
2012; Laeng et al., 2014). But, it does not say anything about the internal structures or
mechanisms that take place when MI is re-enacted. So, explaining MI’s mental
functioning is out of the scope of the enactivist approach.
Probably the most serious disadvantage of the enactivist approach, as applied to MI,
is its inability to differentiate imagery from other cognitive engagements. If MI is the
re-enactment of perceptual activity, then how and by what criteria can MI be
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differentiated from memory or learning, or indeed any other cognitive capacity? Based
on the major postulates of enactivism, memory is also the re-enactment of perceptual
stimuli in the physical absence of the later. What is the difference then between the two?
The enactivist answer to these questions still remains unclear. In a similar vein, Matthen
goes even further and states that the enactivist cognitive model fails to differentiate
between cognitive activities and bodily engagements or interactions (Matthen 2014).
If the mental becomes „embodied“, then a mere physical interaction, like wrestling, can
hardly be differentiated from perceptual enactment of physical stimulus (ibid., 119).
Furthermore, a serious shortcoming of the enactivist approach concerns the content
of cognitive states. Following enactivism, cognition is an action, or more precisely,
interaction with and within the world. As Hutto and Myin put it: “…basic cognition is
literally constituted by, and is to be understood in terms of, concrete patterns of
environmental situated organismic activity, nothing more or less” (Hutto and Myin 2013:
11). Thus, enactivism, as a non-representational approach, seems to deny the
‘representational content’ of the mental states (Matthen 2014:120), yet does not suggest
a viable alternative. Moreover, some theorists adhere to a more radical view arguing for
cognitive experience and even the mind without content (Hutto and Myin 2013). In the
case of MI, as truly in the case of other mental states, it is hard to see how images without
content are possible. MI is intentional8, i.e., it is about something or has an object.
Although, enactivism does not deny the intentionality of images, they fail to give a
comprehensive non-representational account of it.
In sum, enactivism solves some important issues that the computationalrepresentational paradigm cannot, such as the dynamics of MI, continuous relations to
other cognitive faculties (especially to perception and consciousness), and
context/environment-dependence. But at the same time, it loses credibility and
explanatory power (II). It lacks an explanation of MI’s internal processes, cannot
adequately differentiate between imagery and other cognitive activities, can hardly give
a comprehensive account of imaginary content, and neglects the influence of individual
traits on MI production. Thus, the enactivist account seems unable to explain the
complexity and multiplicity of the properties and functions of MI. For these reasons,
enactivism remains relatively unpopular in solving the problem of imagery, and the
dominant accounts remain representational. Notwithstanding the extensive tradition of
the Mental Imagery Debate, the question regarding the nature of MI still remains
problematic and the need for one unified account relevant.

1.4.

The sign-theoretic approach

Several intermediate conclusions thus follow:
a) The representational accounts (quasi-pictorial and propositional) of MI,
based on the representational-computational paradigm, significantly constrain the
interpretation of images.
b) An alternative enactivist approach, based on the embodiment paradigm,
avoids some limitations of representationalism but fails to give a clear and
comprehensive account of MI’s inner mechanisms and its multiple properties.
Thus, both representational and enactive approaches do not account for MI’s
constituent principles, such as its heterogeneous properties, context-dependence,
Here, the term ‘intentionality’ denotes the ’aboutness’ of mental states, i.e. the mental state
being about something or standing for some object.
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dynamic relations, and subjective differences, and cannot deliver a full-fledged
explanation of mental images. The question then arises: are there any other candidates
to account for MI? This study aims at showing that there is yet another alternative
framework to fill the explanatory gaps, namely the theory of signs, and that it has great
potential to provide a comprehensive explanation of MI (II, III, IV, V, VI). Although sign
theory is a rich and manifold theoretical resource to guide researching the human mind,
its potential remains widely unacknowledged. This thesis introduces the semiotic
approach as a useful alternative to traditional cognitive interpretations of MI. In contrast
to the representational-computational approaches, the theory of signs exhaustively
accounts for MI’s dynamic relations and the manifold properties of images, their
context-subject dependence. As compared to the enactive approach, sign theory gives a
detailed explanation of the way an image is formed in the mind, how it operates as a
sign, and how it is interpreted and reacted upon by the subject. Thus, semiotics offers a
unique framework within which the complex nature of MI can be fully uncovered.
Thus, the novel contribution of this thesis lies in justifying the semiotic approach as a
useful tool for studying mental images both theoretically and empirically.
1.4.1.

How can a mental image be a sign?

How can the sign-theoretic or semiotic approach be a solution? Indeed, there are several
reasons why to consider the semiotic theory as one of the possible candidates towards
a comprehensive explanation of MI. Under closer examination, it appears that MI shares
a similar trichotomic structure, functions, and properties with a sign (II, IV, V). First, just
like a sign, MI is intentional, i.e. stands for some object that it represents (Marbach 1989;
Harman 1998; Thomas 2018). Every image is necessarily about something or is directed
towards something. Thus, just like signs, mental images have objects. The object of MI
does not have to be previously experienced. An image can be about situations,
properties, experiences, states, or feelings that have not been experienced before
(Thomas 2018). Moreover, images can be detached from external reality in the sense of
representing non-physical objects of fiction, such as unicorns, angels, dragons, etc. In any
case, MI “stands for something” (CP 2.228)9 and shares this property with signs (II, IV).
Second, an image also has something that enables it to represent its object –
a ground element or representamen – i.e. something that represents something.
The ground of the sign is the element that represents or stands for its object in some
way. Peirce says that “a sign stands for [its] object, not in all respects, but in reference to
some sort of idea, which I have sometimes called the ground of the [sign]” (ibid.).
Intentionality of MI means that an image should definitely have this ground element,
which would represent its object. In this respect, an image is a sign (II, IV).
Third, similarly to a sign, MI has a meaning (interpretant) that is comprehended by
a subject. Indeed, our imaginings, even the most fantastic ones, are meaningful. Thus, an
image, just like a sign, stands for some object in “some respect or capacity” or refers to
some ‘idea’ (ibid.). This meaningful relation emerges from the signification of an object
by the ground element/representamen of an image. In this sense, images are said to have
content (Nanay 2015). They convey some meaning from a single property to complex
networks of signification. Furthermore, it appears that even our largely involuntary

References to Peirce’s sign theory are taken from the electronic edition of „Collected Papers of
Charles Sanders Peirce“ (CP).
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images during sleep – dreams – can be interpreted after they have occurred. Thus, every
mental image, similarly to a sign, has an interpretant (II, IV).
Furthermore, MI also seems to function similarly to a sign. Since an image consists
of several elements, MI operates via multiple relations that exist between its three main
elements (the representamen, object, and interpretant) (II, IV). Just as a sign can signify
several objects, similarly, the same image can stand for various objects. For example, an
image of an ‘apple’ can stand for a fruit, a computer, a tree, a particular taste, etc.
Conversely, several images (representamens) can represent one and the same object.
Along these lines, the object ‘Africa’ can be represented by images of a map, a hymn,
a word, a flag, etc. The meaning of an image, just as the interpretant of a sign, also
changes depending on the object, ground-element, as well as depending on the general
context and individual traits of the cognizing subject, such as their memories, emotions,
associations, previous experience, etc. (consider the example of imagining a “bonfire”
suggested above).
Shortly, MI appears to be engaged in multi-leveled and continuously changing
relations between the three elements and the subject who produced the image. Such
functioning is similar to a sign and that of sign systems10. Thus, MI shares the structure,
function, and properties with those of a sign in many respects. This yields that the
semiotic theory is a viable solution for explaining MI and shedding some light on the
complex nature of MI and its manifold properties (II, III, V).
1.4.2.

Peirce’s semiotics

In general, the theory of signs (or semiotics) is an account of signification, reference, and
meaning, which analyses signs and sign systems in their various manifestations in nature
and society. There are several formulations of sign theories, which differ significantly
from each other (see for example Saussure 1916/1969, 1983; Morris 1938, 1946, 1964).
So, which formulation of a semiotic account suits best for comprehensively explaining
MI? A detailed comparative analysis of this is given in VI. But, probably the most universal
and comprehensive sign-theoretic account was developed by C.S. Peirce, the founder of
modern semiotics (Colapietro 1989; Deledalle 2001). Indeed, Peirce’s sign theory (or
semeiotic as he calls it) is distinctive among others for its “breadth and complexity” (Atkin
2013: 1).
The central tenets of Peirce’s semiotics are the philosophical origin of his account,
pansemiotic view of the universe, phenomenology (or phaneroscopy), Peirce’s triadic
definition of a sign and classification of signs. These (and not only) features of Peirce’s
account make it a potential solution to the problem of MI. Let us analyze them stepwise.
So, why choose Peirce’s semeiotic over other accounts to explain MI? First, Peirce’s
theory of signs has a philosophical background (Deledalle 2001; Pietarinen and Bellucci
2016; III, VI). It takes into account the previous philosophical investigation of MI, which
is often neglected by contemporary cognitive psychologists. In particular, his work was
strongly influenced by the philosophy of Aristotle, Kant’s and Leibniz’s theories of
knowledge, and Locke’s theory of ideas (Bellucci 2013; Pietarinen and Bellucci 2016).

10
Here, the notion of a ’system’ relates to a set of elements and relations that work together as a
whole and constitute an interconnected network, which is guided by the general rules of semiosis,
i.e. by the signifying process.

23

Further, Peirce’s semiotic theory aims at solving general and universal problems of
knowledge and being, and thus, puts MI in the context of these fundamental problems
(III, VI). Next, Peirce elaborates the pansemiotic view of reality, a general paradigm,
within which all issues of physical and mental reality can be potentially solved (Kevelson
1987). This connects imagery not just to other faculties of cognition, but to reality and its
knowledge (III). For example, Peirce claims that man, cognition, and reality can be
interpreted in terms of signs: “The entire universe is perfused with signs, if it is not
composed exclusively of signs” (CP 5.448). This means that human cognition, our
thoughts, and man himself are semiotic by nature, and thus, can be interpreted within
one unified semiotic framework. Therefore, for Peirce semiotics is a universal science
that can equally explain the mental and the physical. This universality of the scope of
Peirce’s sign-theoretic account makes his semeiotic a possible candidate for a
comprehensive explanation of the divergent, and sometimes even incommensurable,
characteristics of MI.
The next essential trait of Peirce’s semiotics is his complex phenomenology of
human cognition or, as he calls it, phaneroscopy (from ‘phaneron’ meaning
‘phenomenon’) (Zeman 1977; Bellucci 2015; Champagne 2018). Peirce’s theory of
cognition offers a unique and subtle interpretation of the phenomenological and
dynamic nature of MI and sets the scene for a versatile sign-theoretic account of MI (III).
In particular, his phenomenological method is based on a system of categories. Peirce
singled out three main categories used to analyze various phenomena. The three
categories are firstness, secondness, and thirdness. “Firstness is the mode of being which
consists in its subject’s being positively such as it is regardless of aught elseˮ (CP 1.25).
Firstness is the category of unreflected feeling, mere potentiality, possibility of that,
which is immediately given (CP 5.66-68; CP 1.531). Secondness involves the relation of
the first to the second (CP 1.530). This is the category of reaction and action, facticity,
reality, and experience in time and space (Nöth 1995: 41). “Category the Second is the
Idea of that which is such as it is as being Second to some First, regardless of anything
else […] That is to say, it is Reaction as an element of the Phenomenonˮ (CP 5.66). Finally,
thirdness is a category of mediation, it brings the second into relation to a third. “Had
there been any process intervening between the causal act and the effect, this would
have been a medial, or third, element. Thirdness, in the sense of the category, is the same
as mediationˮ (CP 1.328). Following Peirce, all the phenomena that we experience, feel,
live through and react upon can be analyzed in terms of firstness as the category of
feeling, secondness as the category of reaction, and thirdness as the category of
mediation. Thus, Peirce’s sign theory can be properly understood only in the context of
this system of categories, i.e. in the context of his theory of cognition (Pietarinen 2015a,
2015b; III). The same applies to our understanding of mental images. One can hardly give
a comprehensive explanation of MI without accounting for its manifold, changing
phenomenological properties. A unified approach to MI should account for MI’s
phenomenology. Peirce’s semeiotic makes this possible.
Finally, based on his cognitive theory, Peirce developed a comprehensive typology
of signs, which constitutes a significant part of his semiotics. According to Peirce, each of
the three sign-elements – sign-vehicle, object, and interpretant - is divisible into three
sub-types (CP 2.243). The first of the three thrichotomic divisions is Qualisigns, Sinsigns,
and Legisigns (CP 2.244), the second – Icons, Indexes, and Symbols (CP 2.247), and finally,
the third division is Rhemes, Dicisigns, and Arguments (CP 2.250). Thus, if we analyze
each of the three sign elements and their features, then we can get ten different classes
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of signs. Peirce later postulated sixty-six classes of signs. A thorough study of various
types and classes of signs is an important endeavor of his semeiotic (Pietarinen 2015a).
Such a detailed classification of signs, once applied to study MI, enables a thorough and
overarching explanation of its diverse properties.
In general, Peirce’s pansemiotic view of reality, philosophical origins, theory of
cognition, and system of categories make up the unique context of his sign-theoretic
account that allows for a thorough analysis of a large variety of mental images.
These features distinguish his sign-theoretic approach among other alternatives and
make it a viable candidate for an exhaustive explanation of MI.
1.4.3.

Peirce’s sign theory applied to mental imagery

So, what is MI according to Peirce’s sign theory and how it can be explained? Based on
Peirce’s account, as described above, MI constitutes a complex system of signs, which
consists of three main elements – the representamen, object and interpretant – and is
characterized by the dynamic and flexible relations between these elements (II, IV, V).
Such an understanding of imagery begins with the premise that the mind is of a signifying
nature: “a mind may, with advantage, be roughly defined as a sign-creator in connection
with a reaction-machine” (MS[R] 318:18)11. According to Peirce, the human mind is a
sign-producing and sign-interpreting system, characterized by semiotic processes of
signification, i.e. by the dynamic, changing, and context-dependent processes that create
signs and manipulate them (III, VI). This yields that all our cognitive and mental states
are signs and are ruled by signs. The same goes for MI as well.
Hence, the interpretation of MI as a sign system brings a two-fold conclusion.
First, MI is of a signifying nature, i.e. it shares the same structure and features with a sign
in the human mind (II, IV, V). Just as a sign is defined as ‟something which stands to
somebody for something in some respect or capacity” (CP 2.228), MI can legitimately be
characterized in the same way. Therefore, similarly to a sign, MI shares its triadic
structure.
Second, to say that MI is a sign system means that MI is guided by dynamic, contextdependent signifying relations between its elements (II, IV, V). According to the
sign-theoretic account, relations between the elements of a sign are dynamic, i.e. they
continuously develop and change their characteristics depending on various factors
(Savan 1988; Merrell 2001). Similarly, mental images are not stable or fixed, but are
rather of a dynamic nature. MI evolves and develops continuously under the influence
of factors that are both internal (e.g. subjective memory, experience, and dispositions)
and external (e.g. changes in language, objects’ features, and new knowledge). The latter
entails that mental images are dependent on the context where they were produced, as
well as on the subject who produced or interpreted the image.
Now, can the Peircean semeiotic suggest a framework for a full-fledged explanation
of MI? This dissertation demonstrates theoretically and empirically that the sign-theoretic
approach, as described above, can comprehensively account for the diverse nature of
mental images. In particular, this semiotic account accommodates: a) the heterogeneous
and manifold properties of MI; b) image’s co-relation with the object (intentionality);
c) image’s dependence on the subject who produced the image and their individual
traits; d) image’s dependence on the context where the image was produced (II, IV, V).

11

MS[R] 318 refers to the manuscript of C.S. Peirce entitled “Pragmatism” (1907).
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To begin with, the heterogeneous and manifold properties of MI can be easily
accommodated by Peirce’s sign theory. Various grounds of signification allow to apply
his semeiotic to natural signs, images, linguistic signs, etc. The detailed classification of
signs, which is based on his system of categories and the triadic structure of a sign, allows
a thorough analysis of a great variety of mental images, their manifold properties, and
all its diverse manifestations (II, IV, V). The context-dependence, flexibility, and dynamics
of Peirce’s conception of a sign allow to explain the process of signification, signifying
relations, and the factors that influence the latter in most detail. All this provides a proper
interpretation of the heterogeneous properties of MI (for theoretical examples of the
sign-theoretic explanation of MI, see II, IV). Such outcomes also correspond with the
ideas developed by other semioticians (Savan 1988; Atkin 2013; Pietarinen 2012;
Pietarinen 2015a; Pietarinen and Bellucci 2016; etc.)
Secondly, image’s co-relation with the object (intentionality) can also be
comprehensively understood in terms of Peirce’s semeiotic. He developed an interesting
phenomenological account that underlay his sign theory and suggested a thorough
explanation of how signs can be about the world and what relations there are between
internal signs and external objects (III; Zeman 1988; Atkin 2013). This enables a deep
insight into the intentionality of MI. Next, image’s dependence on the subject who
produced the image and their personal traits, can be substantially studied using
Peirce’s sign theory. The triadic structure of a sign includes an interpretant element,
i.e. a subject’s cognitive response to a sign. According to Peirce, feelings, emotions,
thoughts, memories, and even actions – all can count as an interpretant, i.e. as an
internal part of a sign. Thus, a subject and their individual reactions are clearly
incorporated inside a sign system. This allows to arrive at a rich understanding of the way
individual differences influence the formation of an image, as well as the way this image
is interpreted by a subject (II, IV). Semiotic research of the conscious self by Colapietro
(1989) and Champagne (2018) confirms these conclusions.
Finally, an explanation of image’s dependence on the context where the image was
produced, can also be given by Peirce’s semeiotic. His sign-theoretic account embraces
the context-dependence of a sign (II, V). This corresponds to the changes in the
environment that significantly influence both the relations and characteristics of a sign
(CP 2.265). Peirce’s sign theory takes into account different influences and contextual
changes and adapts them inside the sign system, thus enabling an in-depth
understanding of the context-dependence of MI as well.
In sum, the above-mentioned features of Peirce’s semiotics comprise a unique
paradigm that enables a full-fledged explanation of MI. Although such potential of the
sign-theoretic account has been unrecognized and widely underestimated, this thesis
puts forward reasons to consider sign theory as a beneficial way to account for imagery.
The philosophical origins of Peirce’s theory of signs allow to account for the early views
on MI. A pansemiotic view of reality puts MI in the wider context of epistemological and
ontological problems and aims at its universal explanation. Peirce’s theory of cognition
and system of categories ensures a detailed study of the manifold properties of MI and
its subjective phenomenological nature. All together, these elements constitute the core
of Peirce’s sign-theoretic account and enable a comprehensive understanding of the
complex nature and function of mental images.
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1.4.4.

Empirical study and outcomes

To prove the above-given sign-theoretic considerations about MI, an empirical study was
conducted (V). In particular, it was an experiment aimed to test whether mental images
can be legitimately viewed as sings, i.e. that a) MI shares the triadic structure with a sign;
b) MI is guided by dynamic, context-dependent signifying relations between its elements.
To test these hypotheses, the triadic structure of an image was manipulated to uncover
the potential association between the properties of the imagined object and the
properties of the final image produced. Such co-relation underlies the process of
imagining. The experiment intended to detect how sensitive the image-object
association is to the changes in object characteristics, context, and individual cognitive
capacities. If the produced images exhibit heterogeneous characteristics across
participants, as a response to the same object, then this result would mean that MI
depends strongly on object features, context/task conditions, the individual and their
cognitive dispositions. This, in its turn, would prove that MI is better understood via the
triadic structure that incorporates a third subjective element into the MI system (a), and
that MI is guided by dynamic and context-dependent relations (b).
The experiment was designed in the following way: the same object by meaning
(that is, by keeping its interpretant fixed) was suggested in three different ways –
pictorial, verbal, and diagrammatic – to experimental subjects. Such triple task division
followed Peirce’s typology of signs as related to the object of a sign – an icon, symbol,
index – and was chosen to represent the distinctive differences in object-stimulus that
were supposed to influence the final image (for details about the experimental design
see V). Each experimental task included a short story that was thus presented either
a) pictorially (as a sequence of related pictures, e.g. comics), b) verbally (a written story),
c) diagrammatically (as a scheme with arrows and lines). Participants were asked to
imagine the rest of the story and express what they imagined using any method of
expression.
Forty international students with different cultural and professional backgrounds
from the Tallinn University of Technology took part in this study. In total, students of 14
different nationalities and 20 professions or competencies (including humanities, social
sciences, journalism, and engineering) participated in this experiment. Such diverse
cultural and professional backgrounds of participants ensured sufficient heterogeneity
of the sample size of the experiment.
All participants were randomly divided into two groups (the study and the control
groups), 20 subjects to each. Each group received slightly different tasks to avoid the bias
of recognizing the purpose of experimentation (tacit knowledge effect) and to
additionally test the potential differences in subjects’ performance on different cognitive
tasks. The order of the tasks remained the same (pictorial, verbal, diagrammatic) across
the two groups, but the stories differed by content. The experimental tasks were
distributed in the following way: Group 1 received the first story pictorially, the second
verbally, and the third diagrammatically. Group 2 (control group) received the third story
pictorially, the first verbally, and the second diagrammatically. Instructions and task
formulations were given in English and remained the same across the experimental
groups. The response time was approximately 30 minutes (no strict time constraints
were given, in order to eliminate anxiety, etc.). The number of answers was: 60 answers
in each experimental group (20 subjects solved 3 tasks) and 120 answers in total.
This number of responses was assumed to be large enough to show its statistical
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relevance and make legitimate conclusions about the acceptance or rejection of the
experimental hypothesis.
The expected reaction to a story-stimulus is the production of an image that is
influenced by the suggested properties of the object – pictorial, verbal, or diagrammatic.
Thus, the final image is supposed to be different across different cognitive tasks and have
distinct similar characteristics within each task type. The expected result is that the same
object (by meaning) expressed in different ways produces different
images/representamens. The judgement about the statistical significance of the test
results was made on the basis of the significance level, the value of which for the sake of
this experiment was considered to be 0.05 (i.e. α = 0.05)12.
The results of the experiment were evaluated on a categorical (nominal) scale that
reflects the type of answer participants chose to produce as their final image for each of
the three cognitive stimuli. There were thus three general categories: pictorial, verbal,
and diagrammatic. The responses of the experiment were distributed in the following
way: for pictorial stimulus, 15 answers out of 40 were given pictorially (37.5% of all
respondents). For the same task, 22 answers were verbal and 3 diagrammatic (55% and
7.5%, respectively). Altogether, 18 answers out of 40 were given in a non-verbal way
(i.e. pictorial and diagrammatic), which constituted 45% of all answers (V).
Next, for verbal stimulus, 4 subjects out of 40 answered pictorially (10% of all
respondents). For the same task, we received 31 verbal answers and 5 diagrammatic
(77.5% and 12.5% of all respondents, respectively). The total number of non-verbal
answers were the lowest among all three cognitive tasks, namely 9 answers (22.5% of all
respondents). Finally, for diagrammatic stimulus, we received 4 pictorial, 22 verbal, and
14 diagrammatic answers (10%, 55%, and 35% of all respondents, respectively). The total
amount of non-verbal answers was quite high: 18 answers out of 40, that is 45% of all
respondents (V). The distribution of answer categories across the three types of cognitive
stimuli is given in percentages in Figure I.

Figure I: Distribution of categories of answers across three types of tasks
12

The choice of the significance level α = 0.05 was guided by the cognitive demands of the
experiment: small sample size, equal sample groups, several cognitive tasks, and multiple
categories of answers. The value of the significance level 0.05 is a common practice in most
cognitive experiments of such kind, yet the results of this study can be interpreted using a stricter
significance level α = 0.01 as well.
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So, what do these results actually show? Statistical analysis (the Pearson’s
Chi-squared test13 and Fisher’s test) was performed to calculate the p-value and to
examine whether there is a significant relation between the properties of an object and
those of an image. The Chi-square test showed X²(N=40) = 22.045; p = 0.0001963 with
df (degree of freedom) = 4. The Fisher’s test showed a slightly different p-value,
p = 0.0004802. However, both tests indicated highly significant results, confirming the
relation between the two variables (the method of response and the type of task) (V).
Thus, the low p-value (p ≤ 0.05) between the category of answer and the type of
cognitive task confirms the hypothesis that there is a significant interrelation between
the properties of an object and the properties of an image. The properties of an object
influence the characteristics of an image that are formed to present this object.
In particular, the largest number of pictorial responses (37.5%) was given to pictorial
stimulus. Similar observations hold for verbal and diagrammatic answers. Thus, stimulus
significantly influences the formation of a mental image. This leads to the conclusion that
MI does not share certain characteristics that are independent of the characteristics of
its object. On the contrary, various properties of the object evoke various images.
This challenges the idea that one cognitive format underlies the production of mental
images, which is implied by the computational-representational theories of MI.
The dependence of image-formation on the characteristics of its co-related elements
(such as the object’s features) strongly suggests that MI is not the matter of a static,
independent representation of a particular kind, but rather its characteristics are
heterogeneous by nature and are embedded in a dynamic relational network (V).
The heterogeneity of the answer distribution confirms the conclusion that MI cannot
be understood from the perspective of one type of mental format or representation.
Based on the experimental results, we can observe that all three response types
(pictorial, verbal, and diagrammatic) were used to solve the three tasks. Subjects tend to
choose different methods for their image-formation that vary due to multiple influencing
factors. This confirms the sign-theoretical account. Signs are subtle combinations of their
elements and dynamic relations between them. Therefore, any image may have several
(that is, iconic, symbolic, indexical) characteristics simultaneously. Such heterogeneity is
clearly seen from the distribution of the answers in the experiment (Table I, Figure I; V).
Thus, the particular properties of MI are influenced by multiple factors, including the
characteristics of the object-stimulus, task demands, and the context as well as individual
differences. In brief, there is no dominant format underlying MI.
Next, it was assumed that individual differences have an impact on image-formation.
To analyze this, two tests were conducted. An introductory pre-test checked whether
individual variations in native language, cultural background, or occupation influence MI.
The after-test (Psi-Q test) evaluated subjective vividness of imagery capacity and its
influence on the response type. These indicators have been assumed to influence the
production of MI: cultural and language peculiarities underlie cognitive biases and
dispositions of the imagining subject, educational background and professional
Pearson’s Chi-squared test was chosen due to the demands of this experimental design, since it
enables evaluating several sets of categorical data. Additionally, Cramer’s V test can be used to
measure the strength of the association between two nominal variables. However, this study
intended to show whether there is an association between the properties of an object and the
properties of an image in the first place and did not focus on the strength of such a correlation. For
these purposes, Pearson’s Chi-squared test and Fisher’s test were chosen as the best methods to
test the statistical significance of the initial hypothesis.
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occupation is a well-documented factor that influences the properties of an image,
whereas individual imaginary capacity notably differs across subjects. For the first test,
no significant association between professional occupation and response type was
found; X²(N=40) = 2.853; p = 0.415 (with df = 3); according to Fisher’s test this was
p = 0.513. This means that participants answer similarly to the three cognitive tasks
independently of any differences in their professions and cultural backgrounds (V).
The second Psi-Q test was used to assess individual differences in vividness and
intensity of MI across a wide range of cognitive modalities (vision, sound, smell, taste,
touch, bodily sensation, and emotional feeling). For this after-test, a significant
association between individual differences in imagery’s vividness and response type was
indicated. Analysis showed that subjects with higher vividness of MI tended to answer
pictorially, producing detailed and elaborated images, whereas subjects with lower
vividness of MI tended to answer verbally, i.e. in a more abstract and general way.
The significance value for this test was p = 0.004, which confirms the hypothesis that
participants answer differently depending on subjective differences in the vividness of
images. Having a more or less vivid MI capacity inclines a subject to produce images with
particular characteristics. This means that individual cognitive capacities influence the
formation of mental images. MI and its properties are biased by personal cognitive
abilities, dispositions, and talents.
Taking all the above into account, a couple of general conclusions concerning the
nature of MI may be drawn. First, this empirical study suggests that the characteristics
of MI vary depending on multiple factors and thus appear to be heterogeneous by
nature. In particular, the properties of mental images vary depending on the
characteristics of the object-stimulus. MI does not share characteristics independent of
the properties of an object-stimulus; rather, MI encapsulates the properties of the
imagined stimulus, which suggests that the features of a mental image depend on the
features of an object that it professes to represent. Second, the properties of MI are
dependent on individual differences in imaginary capacities. Indeed, human cognitive
capacities are not equal. Such differences in personal capacities and dispositions
significantly influence the characteristics of the produced images.
This evidence leads to several important theoretical considerations. First, a coherent
account of the nature of MI would explain such features as the heterogeneity of its
characteristics, its task-context-object dependence, and the influence individual
differences have on image formation, among other things. However, explaining all these
facts through the traditional representational theories of MI appears to be problematic.
Although the quasi-pictorial theory could easily accommodate pictorial data and the
propositional theory verbal data, the explanation of the results through the traditional
accounts would still remain partial (V). Similarly, the enactivist approach can potentially
explain the dynamic relations and task-object dependence, but it can hardly account for
the divergent characteristics of MI. This leads to a major conclusion: neither the
computational-representational, nor the enactivist paradigm can suggest a framework
for a comprehensive and overarching explanation of mental images. Outcomes of this
study confirm this idea.
In contrast, the sign-theoretic approach, as advocated by Peirce, can propose the
basis for developing one unified framework, within which diverse imaginary properties
could be explained. In particular, the interpretation of mental images in terms of signs
makes it possible to accommodate a) the heterogeneous and manifold properties of MI;
b) image’s co-relation with the object (intentionality); c) image’s dependence on the
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subject who produced the image and their individual traits; d) image’s dependence on
the context where the image was produced (II, IV, V). This study convincingly showed
that MI can be legitimately viewed as a complex system of signs guided by dynamic and
context-dependent relations, and that such an interpretation of MI allows to
comprehensively explain its various manifestations. Thus, this semiotic approach offers
a unique and beneficial framework to deal with the problematic nature of MI and unite
the divergent empirical data. Based on the above-given considerations, sign theory may
indeed solve many ambiguities in the field and become a useful tool for developing a
unified account of MI in the future.

1.5.

Conclusion and implications for further research

MI remains a complex and problematic issue in the philosophy of the mind and cognitive
sciences. Although the importance of MI is widely acknowledged, it is still hard to give a
comprehensive explanation of its diverse properties. This thesis contributes to the
investigation of MI by approaching this problem from a novel sign-theoretic perspective.
Both the theoretical analysis and empirical research results show that the
sign-theoretic approach advocated in this dissertation can accommodate the
heterogeneity of imaginary characteristics and MI’s task-context-object dependence.
First, MI can be seen as a sign system that consists of three elements: the representamen,
the object, and the interpretant. Considering MI to have this triadic structure allows to
offer a detailed explanation of the nature and function of images in human cognition.
Second, the theory of signs considers mental capacities to be of signifying nature.
This connects MI with many other cognitive abilities of the human mind and explains
individual differences and dispositions in producing MI. Third, sign theory postulates the
dynamic and open signifying relations between the three elements of a sign, which
allows to explain the divergent and changing properties of mental images.
In contrast, the computational-representational theories of MI fail to
comprehensively account for these facts. The prevailing representational accounts
consider MI to be a static mental representation of a particular (either pictorial or
propositional) format. Such a view on mental images significantly limits our
understanding of the heterogeneous and dynamic nature of mental images, and thus,
cannot offer a full-fledged explanation of them. Experimental results revealed by this
study confirm this conclusion.
Although our empirical findings support using the theory of signs for investigating
MI, the proposed study gives rise to several further questions. What is the difference
between MI and other mental faculties interpreted in terms of signs? Can the
sign-theoretic account predict the character of a produced image in every single case?
Are there any rules or regular patterns that govern image-production according to sign
theory? If an image is a sign, then does it constitute a mental faculty inherent to the
human mind or is it a product of human conventional action? New empirical
investigations of the sign-theoretic approach are needed to address these questions.
In particular, a more elaborated experimental design, greater variety of cognitive tasks,
and a larger sample size would give more data regarding the actual function of mental
signs in the human mind. Additionally, the application of the methods of cognitive
neuroscience (e.g. brain-scanning techniques, such as fMRI, EEG, TMS, etc.) might also
shed some light on the way mental signs are physically produced and manipulated in the
brain. Future research in the field may fill the gaps in our understanding of applying sign
theory to MI and to the study of the mind in general.
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In spite of a large amount of questions yet to be answered, explanations of MI should
not overlook the potential of MI as signs. The application may have long-term
implications. First, sign theory overcomes some long-standing controversies and limits of
the prevailing representational accounts. Second, it can comprehensively explain the
heterogeneous characteristics of MI and its context-individual-object dependence.
Finally, sign theory can accommodate manifold empirical evidence under the umbrella
of one unified semiotic account. This study indicates, both theoretically and empirically,
that the theory of signs is indeed a useful candidate for accounting for the complex
nature of mental images. Just as multiple pieces of one puzzle are gathered together to
provide a larger picture, similarly, various characteristics, functions, and evidence from
various disciplines can be potentially integrated into one coherent model of MI, which is
demonstrated by this study.
The application of the sign-theoretic paradigm to mental images poses further
large-scale questions. How can imagery techniques be optimized for better transfer of
information? How can MI as a sign system be manipulated to enhance interaction
between individuals and social institutions? Are there any novel opportunities to utilize
images for simplifying human everyday life? How can imagery techniques improve
decision-making strategies in governance and across various types of policies? Can we
use images as signs to code/decode important data, memories, or knowledge? How will
the sign-theoretic approach to MI influence media, marketing, and advertising? Which
impact will the relational and dynamic nature of images have on high-tech engineering,
robotics, and development of AI? Etc. All these questions remain open for further
research across a wide range of scientific disciplines. The implementation of imagery
techniques goes far beyond cognitive sciences. In the light of this, the explication of the
way mental imagery really works seems crucial to human daily life, as well as to the
scientific enterprise in general.
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Abstract
A Sign-Theoretic Study of Mental Imagery
This thesis proposes a novel approach to studying mental imagery (MI). Although the
importance of MI in human cognition is widely acknowledged, it is still extremely hard to
give a comprehensive explanation of its diverse properties. Two main representational
theories of MI – (quasi-)pictorial and propositional – suggest divergent empirical
evidence regarding mental images. According to the (quasi-)pictorial view MI share
genuine characteristics with pictures and are thus of pictorial format (Kosslyn 1980,
1994; Farah 1989). In contrast, propositional account claims that major features of
mental images are similar to those of language (Fodor 1975; Pylyshyn 1981, 2002).
This conflict between the two traditional accounts of MI (the Mental Imagery Debate)
showed that empirical evidence on the matter is ambiguous and controversial. As a
result, the issue of the nature of MI still remains problematic.
This dissertation aims at approaching this problem from a novel sign-theoretic
perspective. Theory of signs (or semiotic) is an account of signification, reference and
meaning, which demonstrates its usefulness in the study of mental signs and MI as well.
In particular, present thesis claims that a) theory of signs can be a useful candidate to
investigate MI; b) theory of signs suggests a comprehensive explanation of imagery’s
manifold characteristics. To test these hypotheses theoretical and empirical methods
from cognitive psychology, philosophy and semiotics were applied. Such combination of
research methods has not been applied to study mental images before, which allows to
systematic analysis of MI. Theoretical approaches comprise conceptual and comparative
analyses, interpretation of the existing theories and sources. The empirical approach
consists of the cognitive experiment on the sign-theoretic account of MI and its
subsequent statistical analysis.
Both theoretical analysis and empirical research show that sign theory can
comprehensively account for diverse characteristics of images and thus appears to be a
beneficial alternative to representational-computational accounts of MI. In particular,
semiotic approach can accommodate a) heterogeneous and manifold properties of MI;
b) image’s co-relation with the object (intentionality); c) image’s dependence on the
subject, who produced an image and his individual traits; d) image’s dependence on the
context, where the image was produced. Experimental results confirm these facts.
In contrast, prevailing computational-representational theories meet serious
difficulties in accounting for these features. Traditional representational accounts take
MI to be a static mental representation of a particular (either pictorial or propositional)
format, independent of context or individual differences. Such view of mental images
significantly constrain our understanding of their heterogeneous nature and function.
Due to these limitations, MI cannot be comprehensively explained by representational
theories. This conclusion corresponds with the empirical data from various disciplines
(Keller 2012; Lacey and Lawson 2013; Schmidt et al. 2014) and is confirmed by the
evidence from current study.
The sign-theoretic approach as advocated in this dissertation overcomes constraints
of the traditional computational-representational accounts and allows to a full-fledged
explanation of mental images. The latter fact, in its turn, paves the way to the
formulation of one unified account of MI that would reconcile divergent empirical data
on the matter. The development of a unified account of MI is especially important in
cognitive sciences, since mental imagery plays significant role in everyday cognition.
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Memory, learning, problem solving, inner speech, dreaming, visualization, creative
thinking, etc. – all these depend to various extent on mental images. Furthermore, MI
has also a practical significance in medicine, education, music and sport studies, media,
advertising, computer sciences and engineering. Imagery-based techniques are actively
used to transfer information, improve professional performance, provide interaction
between individuals and social institutions, promote the development of new
technologies, etc. Thus, a comprehensive account of MI would enhance the research in
many scientific disciplines: uncover working mechanisms of the mind, develop novel
educational and therapeutical methods, enhance the progress of high technologies and
means of communication.

47

Lühikokkuvõte
Kujutluse märgiteoreetiline käsitlus
Käesolev väitekiri esitab uudse lähenemise kujutluse (mental imagery) uurimiseks.
Olgugi, et kujutlust peetakse inimtunnetuses väga oluliseks, on kujutluse mitmetahulise
olemuse ammendav kirjeldamine osutunud väga keerukaks. Kujutluse käsitluse kaks
representatiivset teooriat – (kvaasi)pildiline ja kirjeldusteooria – toovad kujutluse
kirjeldamisel välja vastuolulisi empiriilisi tõendeid. (Kvaasi)pildilise lähenemise kohaselt
on kujutlused oma põhiomadustelt sarnased pildile ja seega peaks neid käsitlema kui
pilte (Kosslyn 1980, 1994; Farah 1989). Sellele vastupidisel seisukohal on kirjeldusteooria,
mis väidab, et kujutlus sarnaneb põhijoontelt keelega (Fodor 1975; Pylyshyn 1981, 2002).
Konflikt kujutluse käsitluse kahe traditsioonilise lähenemise vahel, nn kujutluse debatt,
näitab ilmekalt, et asjakohane empiiriline tõendusmaterjal on mitmetimõistetav ja
vastuoluline. Sellest tulenevalt on kujutluse põhiolemuse küsimus jätkuvalt
problemaatiline.
Väitekiri püüab läheneda kujutluse debatile uudsest märgiteoreetilisest
vaatenurgast. Märgiteooria ehk semiootika keskmes on tähistamine, viitamine ja
tähendus, mistõttu saab seda edukalt kasutada ka mentaalsete märkide ja kujutluste
uurimisel. Käesolev uurimustöö väidab, et a) märgiteooria võib kujutluse uurimisel olla
kasulik valik ja b) märgiteooria pakub ammendava seletuse kujutluse paljudele
erinevatele tahkudele. Nende hüpoteeside testimiseks kasutati uurimistöös kognitiivse
psühholoogia, filosoofia ja semiootika teooreetilist ja empiirilist metodoloogiat. Sellist
uurimismeetodite kombineerimist, mis annaks võimaluse kujutluse süsteemseks
analüüsiks, ei ole varasemalt kujutluse uurimisel kasutatud. Töö teoreetiline osa põhineb
kontseptuaalsel ja võrdleval analüüsil ning olemasolevate teooriate ja allikate
tõlgendamisel. Empiiriline osa koosneb märgiteooriast lähtuvast kognitiivsest
eksperimendist ja saadud andmete statistilisest analüüsist.
Nii teoreetiline analüüs kui ka empiiriline uuring näitavad, et märgiteooria suudab
ammendavalt kirjeldada kujutluste erinevaid omadusi ja on seega ilmselt praktiline
alternatiiv kujutluste representatiivsetele-arvutuslikele käsitlustele. Konkreetselt
võimaldab semiootiline lähenemine kirjeldada a) kujutluste heterogeenseid ja
mitmetahulisi omadusi; b) kujutluse ja objekti vastastikkust suhet (tahtlikkus);
c) kujutluse sõltuvust subjektist, kes kujutluse lõi, ning tema isiklikest omadustest;
d) kujutluse sõltuvust kontekstist, kus kujutlus tekkis. Katsete tulemused kinnitavad
eeltoodud fakte.
Domineerivad arvutuslik-representatiivsed teooriad seevastu on kujutluse
eelpooltoodud aspektide käsitlemisel suurtes raskustes. Traditsioonilised
representatiivsed lähenemised peavad kujutlust teatud formaadi – olgu siis pildiline või
kirjeldav - staatiliseks representatiivseks esituseks, mis ei sõltu ei kontekstist ega ka
individuaalsetest erinevustest. Selline lähemine piirab oluliselt meie arusaamist kujutluse
heterogeensest olemusest ja selle toimimisest. Nendest piirangutest tulenevalt ei ole
representatiivsete teooriate varal võimalik kujutlust ammendavalt selgitada. See järeldus
on vastavuses ka varasemate erinevate valdkondade uurimistööde empiiriliste
andmetega ning leiab käesoleva uurimistöö tulemuste põhjal kinnitust.
Väitekirjas soovitatud märgiteoreetiline lähenemine suudab aga ületada
traditsioonilise arvutuslik-representatiivse lähenemise piirangud ja võimaldab seeläbi
kujutluse igakülgset käsitlust. Sellele tuginevalt saab rajada ühtse lähenemise kujutluse
olemusele, mis võimaldab koondada olemasolevad kujutlust kirjeldavad erinevad
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empiirilised andmed. Ühtse lähenemise väljatöötamine on eriti oluline tunnetusteaduste
valdkonnas, kuna kujutlusel on igapäevases tunnetuses tähtis roll. Mälu, õppimine,
probleemilahenduse oskus, sisekõne, unistamine, visualiseerimine, loov mõtlemine jne
– kõik need tegevused sõltuvad suuremal või võiksemal määral kujutlusest. Veelgi enam,
kujutlusel on praktiline tähtsus meditsiinis, hariduses, muusikas ja spordis, meedias,
reklaamis, infotehnoloogias ja inseneritöös. Kujutluspõhiseid tehnikaid kasutatakse
laialdaselt
infoedastuseks,
töösoorituse
parandamiseks,
tõhusamaks
kommunikatsiooniks inimeste ja sotsiaalsete insitutsioonide vahel, uute tehnoloogiate
väljatöötamiseks ja paljudes muudes valdkondades. Kokkuvõtlikult toetaks kujutluse
laiapõhjaline käsitlus oluliselt edasiminekut mitmetes teadusvaldkondades, kuna seeläbi
saab paremini mõista tunnetuslike protsesside toimimist, arendada välja innovaatilisi
õppe- ja teraapiameetodeid ning toetada edasiminekut kõrgtehnoloogia ja
kommunikatsioonivahendite arendamise vallas.
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Publication I
Issajeva, J. (2019). Can theory of mental representation adequately explain mental
imagery? Foundations of Science, in press.
https://doi.org/10.1007/s10699-019-09613-8 (1.1).
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Publication II
Issajeva, J. (2015a). Sign theory at work: the mental imagery debate revisited. Sign
Systems Studies, 43 (4), 584−596. (1.1).
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Publication III
Pietarinen, A. and Issajeva, J. (2019). Phaneroscopy and theory of signs as theory of
cognition. In Shafiei, M. & Pietarinen, A.-V. (Eds.). Peirce and Husserl: Mutual Insights on
Logic, Mathematics, and Cognition. Logic, Epistemology and the Unity of Science Series.
Dordrecht: Springer, forthcoming. (3.1.)
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Issajeva, J. (2015b). Mental imagery as a sign system. In A. Benedek and K. Nyiri (Eds.),
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Cognitive Science, 31, 57–84. (1.2.)
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Publication VI: Annex
Issajeva, J. (2018). Sign-theoretic approach towards explanation of mental imagery. In
Dario Martinelli (Ed.), Proceedings of the 13th World Congress of the International
Association for Semiotic Studies (IASS/AIS): CROSS-INTER-MULTI-TRANS (pp. 46−55).
Kaunas: IASS Publications & International Semiotics Institute. (3.4.).
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