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Abstract

Drawing on concepts from cognitive semiotics and phenomenology, this thesis investigates how
Japanese ideophones are perceived by non-speakers, aiming to clarify key concepts such as
iconicity, cross-modality/unimodality and the ultimately the nature of language as a semiotic
system. Three research questions guided the study: (1) What is the relation between primary and
secondary iconicity in the perception and interpretation of ideophones? (2) Which sensory
modalities are perceived as more iconic? (3) To what extent does Japanese orthography influence
perceptions of iconicity? An online experiment was conducted with non-Japanese participants
using two tasks: (a) a two-alternative forced-choice Choosing Task, designed to elicit pre-
reflective judgments of ideophone-meaning correspondences, and (b) an iconicity Rating Task,
eliciting reflective evaluations of iconicity. The results show that participants “guessed” meanings
above chance across modalities, confirming the roles of primary iconicity: being able to establish
the meaning of unknown words (signs) beyond chance. Accuracy in the Choosing Task was
highest for unimodal auditory ideophones, followed by cross-modal visual ideophones, while
interoceptive items were less transparent. Interestingly, Rating Task diverged from this, suggesting
that reflective judgments of vividness and expressivity do not align directly with pre-reflective
ratings of iconicity. Orthographic manipulations (hiragana vs. katakana) produced no significant
effects. These findings contribute to the debate on iconicity in language by demonstrating that pre-
reflective and reflective levels of sign interpretation do not necessarily coincide, supporting a
cognitive-semiotic account where primary and secondary iconicity operate in tandem, and pre-
reflective judgements of often have higher validity than introspective ones. The study advances
understanding of how iconicity functions in ideophones in Japanese, and more generally, thus
clarifying the nature of language as a highly structured and conventional but non-arbitrary semiotic

system.
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Chapter 1 Introduction

Language is often thought of as a semiotic system in which the “bond between the signifier and
the signified is arbitrary” (Saussure 1959: 67). However, at least some words seem to challenge
this principle by sounding like their meanings, like bang or splash. Such resemblances have been
found in most, and possibly all of the world’s languages (Perniss, Thompson & Vigliocco 2010;
Dingemanse 2012). For example, the sound of a barking dog can be represented as voff voff in
Swedish, wan wan in Japanese, or bow-wow in English. These words are instances of iconicity in
language (Jakobson 1965) because their forms are perceived to resemble their meaning: the sound
of a barking dog, despite that they vary from language to language. Onomatopoeia forms a subset
of a broader category of words, known as ideophones: words that can imitate a much wider range
of sensory experiences than sound, which have been studied as part of the long-lasting debate
about the role of iconicity in language (Benveniste 1981; Hamano 1998; Hinton, Nichols & Ohala
1995; Jakobson 1965; Kunihira 1971).

The view that the relation between “form and meaning”, or more appropriately from a
semiotic perspective, expression and content (e.g. Sonesson 2010) in language is fundamentally
motivated has found increasing support in the recent literature (Dingemanse et al. 2015; Erben
Johansson et al. 2020; Perniss, Thompson & Vigliocco 2010). The phenomenon itself, often
referred to as sound symbolism (Hinton, Nichols & Ohala 1995), has been a topic of debate since
antiquity, notably discussed in Plato’s Cratylus dialogue (Sedley 2003). Experimental support in
favor of similarity-based associations between (fictive) sound-forms and visual shapes dates back
to at least the early twentieth century, with classical studies conducted and described by Sapir
(1929) and Kohler (1929). These demonstrated that people can reliably associate novel words, like
mil and mal or takete and maluma, with abstract properties such as visual shapes that are either
round or soft. More recent research has provided further support for such cross-domain mappings,
now commonly known as the “bouba—kiki effect” (Ahlner & Zlatev 2010; Cuskley, Simner &
Kirby 2017; Ramachandran & Hubbard 2001). These findings suggest that certain phonetic

properties evoke corresponding sensory perceptions, reinforcing the argument that the signs of



language are not entirely arbitrary. However, the influence of orthography on the outcome of these
experiments has been the subject of debate, with suggestions that the shape of letters used to
represent certain sounds may affect the results (Cuskley, Simner & Kirby 2017; De Carolis et al.
2018; Turoman & Styles 2017), while other studies show that the effect is robust across both
cultures and writing systems (Cwiek et al. 2021). The question how it is possible to identify
resemblances across “shapes” in different sensory modalities, for example hearing and vision, has
not been fully addressed either (Ahlner & Zlatev 2010; Imai et al. 2025).

Ideophone research has provided another valuable avenue for studying language iconicity
and, more generally, the motivated rather than arbitrary nature of language as a semiotic system
(Dingemanse 2019; Lockwood, Dingemanse & Hagoort 2016; Thompson, Akita & Do 2020).
Ideophones are particularly well-suited for this purpose because they exhibit systematic
correspondence between their phonetic structure and the sensory experiences they signify. This
makes them especially useful for studying the transfer of meaning across sensory modalities, in a
similar manner to the experiments that gave rise to the bouba—kiki effect. Studies have shown that
listeners unfamiliar with a given language can often “guess” the meaning of ideophones at rates
that are significantly above chance, likely owing to generally perceivable sound-meaning
correspondences. However, some studies comparing English speaking and Japanese speaking
participants show that, for Japanese ideophones, subjective ratings may be affected by
conventionalization and frequency effects (Thompson, Akita & Do 2020).

This thesis aims to clarify the role of iconicity in language by examining the extent to which
sound-meaning correspondences in Japanese ideophones can be perceived cross-linguistically, and
which sensory modalities are involved in cross-modal iconic mappings. In addition, it aims to
assess the effects of orthography by comparing the influence of written representation using two
phonographic Japanese scripts. It employs methods and frameworks developed within cognitive
semiotics (Konderak 2018; Sonesson 2012a; Zlatev 2015) to provide a broader understanding of
the process of meaning-making by combining concepts and methods from linguistics, semiotics,
cognitive science, and phenomenology, making relevant distinctions between different types of
iconicity where necessary. This includes differences between primary and secondary, as well as

between unimodal and cross-modal iconicity (notions that are explained in Chapter 2), and how



these relate to various distinctions that have previously been made in the literature on ideophones.
Additionally. the role of polysemiosis and (inter)subjectivity are taken into consideration, as
explained in Chapter 2. More specifically, the study aims to answer the following research

questions:

RQ1 What is the relation between primary and secondary iconicity in the perception and
interpretation of ideophones?
RQ2 Which sensory modalities are perceived as more iconic?

RQ3 To what extent does Japanese orthography influence perceptions of iconicity?

The structure of the thesis is as follows. Chapter 2 provides the theoretical foundation, defining
central concepts and reviewing prior research on iconicity in language, with a particular focus on
ideophones. Chapter 3 presents the methodological framework, detailing how the research
questions were operationalized, the experimental design, materials, procedures, and hypotheses.
Chapter 4 reports the empirical findings from both the accuracy-based choosing task and the
subjective rating task, with analyses of the effects of sensory modality and orthography. It also
situates the findings within the theoretical framework introduced in Chapter 2 and addresses
limitations of the study. Finally, Chapter 5 summarizes the main contributions, outlines directions

for future research, and offers concluding remarks.



Chapter 2 Theoretical Background

This chapter presents the conceptual and empirical foundations of the thesis. Section 2.1 introduces
the field of cognitive semiotics, outlining its scope, methodological principles, and reliance on
phenomenological concepts. Section 2.2 presents one hierarchical analysis of semiosis, focusing
on iconicity as a central semiotic ground and distinguishing between primary and secondary forms
of iconicity. It further examines how iconicity operates in signs generally and in language in
particular, with special attention to ideophones. Section 2.3 reviews empirical studies that address
the perception and interpretation of iconic signs, especially Japanese ideophones, highlighting
findings relevant to the current research questions. This includes studies of cross-modal iconicity,
typological hierarchies of ideophone domains, and the role of orthography in shaping iconic
perception. Finally, Section 2.4 summarizes the theoretical background and presents the revised

research questions that guide the empirical investigation in Chapter 3.

2.1 Basics of cognitive semiotics

Cognitive semiotics has emerged over the past two decades as a distinct discipline dedicated to the
study of meaning-making across different forms of communication and cognition. It arose from
the realization that neither traditional semiotics nor cognitive science alone could fully account for
the multifaceted phenomenon of meaning. Early proponents identified a need to bridge the gap
between the humanities and the sciences in understanding how mind and meaning are intertwined
(Zlatev 2015: 1043). In response, cognitive semiotics developed as a transdisciplinary approach
that integrates insights from semiotics, linguistics, psychology, and neuroscience, while also
drawing on philosophy, and in particular on the school of phenomenology (e.g., Sokolowski 2000).
The result is a new paradigm for studying meaning that seeks to combine empirical research with
deep theoretical reflection. This section introduces cognitive semiotics as such a transdisciplinary
science of meaning-making, defining its scope and distinguishing its pluralistic, non-reductive

stance from earlier frameworks. We will then delve into two foundations of its methodology: (1)



phenomenological concepts and triangulation, and (2) the conceptual-empirical loop, which
together ground the approach adopted in this thesis.

Cognitive semiotics is most generally “the study of mind and meaning, the way meaning
exists and works in human minds (and ideally, in animal minds in general)” (Brandt 2011: 49). In
other words, if semiotics studies meaning and cognitive science studies the mind, cognitive
semiotics explicitly studies meaning in minds. As mentioned above, it is characterized as “a new
interdisciplinary, or rather transdisciplinary, field” focusing on meaning, integrating methods and
theories from both the cognitive sciences and the humanities (Zlatev 2015: 1043). Based on
developments during the past decade, Zlatev (in press) further defines it as “the academic
discipline that focuses on meaning-making (semiosis), combining concepts and methods from
semiotics, cognitive science, linguistics, as well as phenomenology”. Crucially, cognitive
semiotics does not limit itself to language or symbols alone; it examines meaning-making in all its
forms, in language, gesture, perception, art, and even non-human communication, using whatever
disciplinary tools are necessary. As a result, the field is inherently pluralistic. It draws on an
expansive range of disciplines: “starting with philosophy of mind, via semiotics and linguistics,
cognitive science(s), neuroanthropology, developmental and evolutionary psychology,
comparative studies, and ending with robotics” (Konderak 2018). This breadth reflects the core
aim of cognitive semiotics: to synthesize perspectives on meaning that have traditionally been
separate, and in doing so to offer a more comprehensive understanding of how significance is
created and interpreted by human beings and (other) animals.

Integral to this vision is the integration of semiotic and cognitive approaches. Classical
semiotics often analyzed static systems of signs (e.g. linguistic structures or cultural codes),
whereas cognitive science traditionally reduced mind to computational or neural mechanisms.
Cognitive semiotics moves beyond both limitations. It focuses on the dynamics of meaning:
meaning is not a fixed product but an ongoing process. As Konderak (2018) explains, cognitive
semiotics views meaning not as a static entity but as something fundamentally dynamic and
context-dependent, continually reinterpreted by active subjects. Language, for example, is seen
“not as [a] ready-to-analyze complete phenomenon, but rather as a process” shaped by individual,

social and environmental factors. This contrasts with approaches in traditional semiotics that might



take a “snapshot” view of meaning or treat language as a closed system. By emphasizing meaning-
making (semiosis) itself, cognitive semiotics accounts for how meanings emerge, change and
circulate across different timescales, from milliseconds of perceptual experience to centuries of
linguistic evolution (Konderak 2018). It thereby acknowledges that the subjects of meaning-
making are active, not passive receivers, an insight aligned with enactive cognitive science and
phenomenology.

At the same time, cognitive semiotics explicitly distances itself from the reductionism
found in some cognitive science paradigms. Mainstream cognitive science since the mid-20th
century often adopted a physicalist stance, treating mind and meaning as ultimately explainable in
terms of neural or computational processes alone. This led to “strong reductionist tendencies,
viewing mind and meaning as ultimately physical phenomena” (Zlatev 2015: 1044). Cognitive
semiotics, in contrast, maintains a non-reductive stance: it refuses to reduce meaning purely to
brain activity or to any single explanatory level. Instead, it espouses an ontological pluralism and
methodological openness. Zlatev (2015) notes that cognitive semiotics is “considerably more
pluralist in its ontological and methodological commitments” than standard cognitive science, with
a “firmer foot in the humanities”. This means that multiple kinds of entities (e.g. subjective
experiences, social interactions, sign vehicles, neural processes) are recognized as real and relevant
for meaning, and multiple methods (from phenomenology to behavioral experiments) are
considered valid tools for inquiry. In sum, cognitive semiotics seeks a synthesis that both integrates
and transcends its parent disciplines (semiotics, linguistics, psychology/neuroscience), rather than
being subsumed by any one of them. It is this non-reductive, transdisciplinary commitment to

studying meaning that defines cognitive semiotics and sets it apart from earlier approaches.
2.1.1 Phenomenological concepts in cognitive semiotics

One of the key influences that differentiates cognitive semiotics from other approaches is its
incorporation of phenomenology, the philosophical school that privileges human experience and
consciousness, addressing fundamental epistemological and ontological questions on this basis
(Sokolowski 2000). Phenomenology provides crucial concepts, particularly subjectivity and
intentionality, which inform the cognitive semiotic view of meaning-making. These concepts

highlight the role of lived experience and the first-person perspective in any account of meaning,



reinforcing the field’s non-reductive stance. In this subsection, I define these terms and explain
their relevance for cognitive semiotics, and thus for the present thesis.

Subjectivity in phenomenology refers to the first-personal character of experience, the fact
that experiences always occur for someone. The term denotes the qualitative, felt aspect of
consciousness (the “what-it-is-like” of experience) and the presence of a perspective or self to
whom things appear. As Sokolowski (2000) puts it, subjectivity is the realm of experiencing
subjects, for whom experiences are immediately given. Every act of meaning is experienced by a
subject as “my” experience in some implicit way. Zahavi (2019) similarly emphasizes that any
conscious experience entails a minimal form of self-awareness or for-me-ness, a tacit sense that I
am the one undergoing the experience. This does not imply a grand Cartesian ego, but rather a pre-
reflective awareness of oneself in the act of experiencing. In cognitive semiotics, recognizing the
primacy of subjectivity is essential because it asserts that meaning ultimately depends on
qualitative experience. There is no meaning without someone to mean or find meaning. For
example, a sign or word only means something insofar as it is perceived or understood by a subject.
By foregrounding subjectivity, cognitive semiotics aligns with the phenomenological insight that
“our knowledge of the world... arises from a first-person perspective” (Gallagher & Zahavi 2010:
89) and that even scientific knowledge is rooted in such experience. This ensures that cognitive
semiotics does not abstract away the lived, experiential dimension of meaning: any theory of signs
or cognition must be grounded in how things within the Lifeworld or Lebenswelt (Husserl’s term
for the world as lived). The central importance of subjectivity has been termed the “primacy of
subjectivity” in cognitive semiotics (Zlatev in press), meaning that phenomena like signs, language,
or thought are ultimately understood in relation to the experiencing agent.

Intentionality is the second fundamental phenomenological concept informing cognitive
semiotics. In phenomenology, intentionality means that consciousness is always consciousness of
something. Every experience has an intentional object; our thoughts, perceptions, and emotions
are directed toward objects or states of affairs in the world. Classic phenomenologists like Husserl
and Merleau-Ponty stressed that intentionality is what “opens the window” from the subject’s mind
to the world, linking subjective experience with objective content. Sokolowski (2000) describes

intentionality as the cornerstone of phenomenological theory of mind: “every act of consciousness



we perform, every experience that we have, is intentional... it is essentially consciousness of
something”. Zahavi (2019) likewise underscores that intentionality prevents a collapse into
solipsism by affirming that our experiences are inherently world-involving: whenever we
experience, we are engaged with objects, people, or situations beyond ourselves. This concept is
highly relevant for cognitive semiotics because meaning is inherently intentional. A sign, for
instance, stands for or about something to someone, it exemplifies a triadic intentional relation
between a sign vehicle, an object, and an interpretant (in Peircean terms). Cognitive semiotics
leverages the notion of intentionality to analyze how meaning is constituted in the relationship
between minds and the world. It reminds us that to study meaning-making, we must consider both
subjective interpretation and objective reference. Furthermore, intentionality highlights the
importance of intersubjectivity: because meanings are about a shared world, different subjects can
converge on the same meaning. Thus, intentionality leads naturally into questions of how multiple
subjects share or coordinate meanings, an issue central to semiotics and communication.

In summary, phenomenological subjectivity and intentionality inform cognitive semiotics
by ensuring that any account of meaning remains rooted in first-person experience and the
directedness toward a world, in short, meaning is understood as experienced meaning. This
perspective guards against purely behaviorist or neuroreductive accounts, insisting that the
manifestation of meaning in experience is the ultimate ground of analysis (Zahavi 2019). It also
provides cognitive semiotics with a rich conceptual vocabulary (e.g. Lifeworld, embodiment,
intersubjectivity) for describing how meaning is lived and shared, which is important in analyzing
phenomena like iconicity in language.

Beyond these concepts, cognitive semioticians have adopted phenomenological
methodology in the form of phenomenological triangulation. This is a key methodological tool
that combines insights from first-, second-, and third-person perspectives to study meaning-making
in a balanced way. Recently elaborated by Zlatev and Mouratidou (2024), phenomenological
triangulation is about examining a phenomenon (such as an act of communication or an experience
of an ideophone) from multiple vantage points and integrating the results. It operates along two
axes: Horizontally, it acknowledges three irreducible dimensions of the Lifeworld in

phenomenology: Self, Others, and Things (i.e. the experiencing subject, other subjects, and the



object or world). Any meaningful event involves all three, a self that is experiencing or expressing
something, an intersubjective context with others, and some content or object. Triangulation
demands that we consider each of these dimensions in our analysis, rather than, say, studying signs
in isolation from their users, or studying cognition in isolation from the world. Vertically,
phenomenological triangulation involves three methodological perspectives on any phenomenon:
a first-person perspective, a second-person (or socially interactive) perspective, and a third-person
(or “objective”, but not in the sense of “mind independent”, see below) perspective. The first-
person perspective is accessed through philosophical reflection and phenomenological methods,
for example, asking what an experience feels like or using introspective reports. The second-person
perspective involves intersubjective or empathetic/qualitative methods, such as dialogues,
interviews, or participant observation, which capture how meaning is negotiated or shared between
people. The third-person perspective corresponds to the detached, quantitative methods of science,
such as experimental psychology, neuroscience, or behavioral observation, which look at
observable correlates of meaning-making (e.g. reaction times, brain activity, communication
patterns). By combining these three perspectives, cognitive semioticians aim to “triangulate” on
meaning: findings from one perspective are cross-checked and enriched by findings from the
others. For instance, the intuition or phenomenological description of how an ideophone sounds
vivid (first-person) can be compared with how listeners actually respond in interaction (second-
person) and with precise measurements and statistical analysis of the latter (third-person). The
horizontal and vertical planes of triangulation together ensure a comprehensive approach, as shown
in Table 1.

Through phenomenological triangulation, cognitive semiotics guards against biases that
come from relying on only one method or viewpoint. In a way, this “operationalizes” the field’s
pluralism: a meaning phenomenon should be studied subjectively, intersubjectively, and
objectively. This methodological principle will be applied in later chapters, for example, by
examining iconicity in Japanese ideophones through introspective analysis, cross-cultural
elicitation, and the measurement of experimental data, thereby covering the spectrum of first- to

third-person perspectives.



Table 1. Extended phenomenological triangulation (Zlatev & Mouratidou 2024).

Dimension Self Others Things

Perspective

First person Reflection Empathy Phenomenological

reduction

Second person Psychotherapeutic Interview Intersubjective
dialogue validation

Third person “Third person data” Psychological Causal explanation
analysis” experiment

2.1.2 The conceptual-empirical loop

A second core methodological principle of cognitive semiotics is the conceptual-empirical loop or
“spiral” (Zlatev 2015: 1058; Konderak 2018: 15). This principle captures the idea that research in
cognitive semiotics proceeds through an iterative interplay between theoretical concepts and
empirical observation. Rather than treating theory and data as separate or hierarchical (with one
dominating the other), cognitive semiotics continually integrates conceptual reflection with
empirical research in a cyclic process (Zlatev 2012: 4; Konderak 2018). In practice, this means
that cognitive semioticians formulate concepts and models of meaning (inspired by philosophy,
semiotic theory, linguistics, etc.) and then test or refine them through empirical studies (drawing
from psychology, neuroscience, anthropology, etc.), whose results feed back into improved
concepts. This looping process prevents purely speculative theorizing on the one hand, and
unguided empiricism on the other. Instead, theory is constantly grounded in empirical findings,
and empirical work is theory-driven. For example, a cognitive semiotic concept like cross-modal
iconicity (a theoretical idea about sound-symbolic links between modalities) can be used to design
experiments or observations; the findings from those studies may then lead to a revised definition
of iconicity or new distinctions, which can again be tested. Zlatev (2015: 1058) identified
“[integration of] theoretical and empirical research” as one of the foundational commitments of
the field. Similarly, Konderak (2018: 15) emphasizes that cognitive semiotics ‘“combines
conceptual and empirical approaches” in a balanced way. This synergistic method is in contrast to
classical semiotics, which often stayed at the level of text analysis and theory, and in contrast to
some cognitive science approaches that might accumulate data without a rich concept of meaning.

The conceptual-empirical loop thus embodies the transdisciplinary spirit of cognitive semiotics: it
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loops between humanities-style interpretation and scientific experimentation to progressively
deepen our understanding of meaning-making.

In the context of this thesis, the conceptual-empirical loop provides a guiding framework.
The forthcoming chapters will alternate between developing conceptual accounts of key ideas,
notably iconicity (how expression can resemble content) and cross-modality (interactions between
sensory modalities in language), and presenting empirical investigations of those ideas with respect
to Japanese ideophones. Adhering to the cognitive semiotic methodology outlined above, I will
first conceptually clarify what cross-modal iconicity entails, drawing on the literature and
cognitive semiotic principles; then I will examine empirical evidence (from experiments, corpus
analysis, or observational studies) to see how these concepts manifest in real usage of ideophones.
This iterative approach not only tests the theoretical ideas against reality but also uses the data to
refine and nuance our conceptual understanding. In doing so, it exemplifies how cognitive
semiotics seeks a holistic but rigorous account of meaning-making. The phenomenological
insights (subjectivity, intentionality, triangulation) and the conceptual-empirical loop together
form the methodological foundation for this study of cross-modal iconicity in Japanese ideophones,
ensuring that this analysis remains grounded in both human experience and empirical science, true

to the transdisciplinary nature of cognitive semiotics.

Figure 1. Conceptual-empirical loop as applied in this thesis.
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2.2 Levels of meaning and iconicity

A common idea within cognitive semiotics is that semiosis (meaning-making) is not a monolithic
capacity but is organized in a hierarchy of distinct layers or levels, each with its own characteristics
(Sonesson 2012b: 81; Zlatev and Konderak 2023: 170). In Sonesson’s account, even before we
reach the level of explicit signs, more basic semiotic phenomena exist — for example, perception
itself can involve iconic or indexical relationships even without full sign function (Sonesson 2012).

Prior to any kinds of signs, is the notion of semiotic ground, proposed by Peirce:

[a] sign, or representamen, is something which stands to somebody for something in some
respect or capacity. [...] The sign stands for something, its object. It stands for that object, not in
all respects, but in reference to a sort of idea which I have sometimes called the ground ... (CP

2.229, my emphasis)

One such ground is iconicity — the relationship of resemblance or similarity between an expression
and what it stands for. Iconicity manifests in different ways at different hierarchical levels, from
direct perceptual analogues and mimetic gestures to complex linguistic signs like ideophones. In
the following subsections, I examine iconicity hierarchically: first as a ground for signification
(2.2.1), then in the context of signs and sign use (2.2.2), and finally within language, especially
Japanese ideophones (2.2.3).

2.2.1 Iconicity as ground

In Peirce’s triadic theory of signs, as interpreted by Sonesson (e.g. 2010) iconicity is the ground
of similarity between the sign’s form (expression) and its content (object). Sonesson (2023) notes
that iconicity is often simplistically equated with resemblance (e.g. pictures as “iconic signs”), but
Peirce’s nuanced view divides iconicity into several subtypes (Sonesson 2023: 194). In particular,
Peirce distinguished three kinds of iconic grounds: (a) imagistic iconicity, where sign and object
share simple qualities (as in a photograph or onomatopoeic sound imitation); (b) diagrammatic
iconicity, where it is the relations among parts of the sign that mirror relations in the object (for
example, the arrangement of elements in a diagram resembling the arrangement of parts of a face);

and (c) metaphoric iconicity, where the similarity in question is not between expression and
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content, but between different contents, for example between the literal and metaphorical sense of
the word star (Jakobson 1965). Sonesson emphasizes that such iconic grounds are not yet full signs
in themselves: they are potentials for signification. A ground of resemblance only yields an actual
iconic sign when it is integrated with the sign function — i.e. when someone uses or interprets the
resemblance as standing for (or signifying) something (Sonesson 2012a). In other words, the
perception of similarity is a cognitive link between two entities, which may motivate a sign, but
without a sign-user’s intentional linking of expression and content, we have iconicity per se rather
than an iconic sign. This insight allows Sonesson to separate the emergence of iconicity in
cognition from the emergence of iconic signs in communication (Sonesson 2012a).

Empirical research in developmental psychology supports the idea that human children are
sensitive to iconic relations very early, even prior to language. For example, Imai and Kita (2014)
found that both adults and young children can detect subtle sound-meaning resemblances in words
— a phenomenon known as “sound symbolism” — without needing explicit instruction (Imai and
Kita 2014, as cited in Giraldo 2020: 42). In other words, children are able to perceive an iconic
cross-modal correspondence between the sounds of certain words and their meanings. This
suggests that iconic grounding may facilitate word learning by providing an intuitive link between
expression and content. Indeed, such findings challenge the traditional Saussurean doctrine that
linguistic signs are arbitrary, as mentioned in Chapter 1, and elaborated in Section 2.2.3. Instead,
there is evidence that some and possibly many words in most languages have a motivated, non-
arbitrary linkage between expression and content. Thus, iconicity (in this case, resemblance
between phonetics and semantics) is available as a semiotic ground that language learners
intuitively respond to from early on, and use later when acquiring and using language.

Another line of evidence for the cognitive reality of iconic ground comes from cross-modal
iconicity studies. A classic example is the “bouba/kiki” paradigm, where people consistently match
a nonce word such as bouba to a curvy, rounded shape and another word like kiki to a jagged,
spiky shape. This mapping occurs above chance without any prior knowledge, indicating a direct
cross-modal iconic perception. Ahlner and Zlatev (2010) investigated this effect in detail and
introduced a useful distinction (building on Sonesson 1997) between primary and secondary

iconicity. Primary iconicity means that the resemblance is transparent enough that one can
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understand the sign’s meaning on the basis of this (as when one immediately interprets a picture
of a cat as “cat”). Secondary iconicity, by contrast, means the resemblance is only noticed after
one knows what the sign is supposed to mean (for instance, once you are told that a certain abstract
logo represents a cat, you might then discern stylized whiskers or ears in its design), as in Figure

2.

Figure 2. Logo of Mistral Al, creators of “Le Chat,” an example of secondary iconicity

ml

In their cross-modal experiments, Ahlner and Zlatev (2010) found that both types of
iconicity work in tandem. Participants were first told that there is a correspondence between certain
sound-forms and shapes — effectively establishing a sign relation in their mind (a step of secondary
iconicity, since they now know these sounds are meant to refer to these images). However, they
were not told which word goes with which shape. To make the correct pairing, participants then
relied on the perceived similarity between the word’s sound and the shape’s visual properties — a
step of primary iconicity (using the “natural” sound-shape association). In sum, the interpreter first
recognizes an expression—object pairing is intended (the sign function is acknowledged) and then
discerns the analogical ground linking them to decide on the mapping. Ahlner and Zlatev’s analysis
showed that iconic interpretation often involves a sequence: establishing that a sign relation exists
(cueing the search for resemblance) and then exploiting resemblance to infer the specific meaning.

Crucially, this demonstrates that cross-modal iconicity is not a marginal curiosity, but a cognitive
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process combining reflective knowledge of a sign relation with direct cross-sensory resemblance
(Ahlner and Zlatev 2010: 314-319). Even resemblances across sensory modalities (sound —
vision, etc.) can be primarily iconic if they are immediately graspable, and research indicates that
adults and children alike can make such resemblances before being explicitly taught the meanings.
Thus, iconicity as a ground spans a continuum from the obvious and direct to the subtle and

discovered, playing a foundational role in how signs come to be established and understood.
2.2.2 Iconic signs

When an iconic ground is elevated to a full sign, it enters into a more complex structural and
cognitive arrangement. In cognitive semiotics, a sign is typically defined in triadic terms, following
the definition of Peirce quoted above, but with important phenomenological refinements. A useful
modern definition is given by Zlatev et al. (2020), who specify that a sign involves at least two
interrelated parts, an expression (E) and an object (O), and crucially involves a subject’s reflective
awareness of the relation between them. In simplified terms, something (E) signifies something
else (O) for someone (S) who recognizes this relation. Two conditions must be met: (a) the subject
becomes aware of an intended object through a perceivable expression, and (b) the subject is (at
least potentially) aware that condition (a) is taking place (i.e. aware of the relation between E and
O as a directed, meaningful relation). Condition (a) corresponds to the basic intentionality of the
sign: the expression directs the subject’s mind to an object. Condition (b) captures the reflective,
signitive intentionality that characterizes true sign use: the subject knows that the expression is
serving to represent the object. This reflective awareness is what distinguishes a sign from a mere

signal or association.
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Figure 3. A diagrammatic view of signification.
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To illustrate, consider an animal alarm call versus a human word. A vervet monkey’s
leopard alarm call will cause other monkeys to run up a tree. The call is an indexical signal — it
reliably co-occurs with a leopard’s presence (contiguity in space/time), and receivers respond
appropriately. However, the monkeys do not appear to be reflectively aware that this sound
signifies that predator. They react to the call but do not use it as a sign with conceptual awareness
of reference. By contrast, when a human child of few years of age hears the word “leopard” and
understands 1it, she not only perceives the sound and thinks of a leopard (condition a) but also
knows that this word is a sign that stands for the animal (condition b). The latter involves what
Zlatev et al. call a particular kind of reflective, signitive consciousness”.

It is this reflective link — the awareness of the expression—object relationship — that
produces what Sonesson calls “the double asymmetry of the sign”. In an established sign relation,
the expression is typically more immediately present to our senses, while the content (or object) is
more salient in our attention or interest (Sonesson 2012: 85). For example, when reading a word
or looking at a pictorial sign, we tend to focus on what it means (the content) rather than on its
physical form, yet that content is accessed through the form which is forefront in our perception.

Moreover, the relation is asymmetric in that the expression directs us to the content, not vice versa
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(the word leopard brings to mind the animal, but the animal does not inherently call to mind that
word). This double asymmetry — the expression being more tangible and the content more
meaningful — is a hallmark of signs and arises because a sign user differentiates the sign from its
referent. In Husserlian terms, the sign (as expression) is an object of consciousness that “points to”
another object beyond itself, and we are aware of this pointing structure (Sonesson 2012: 85; Zlatev
and Konderak 2023: 183—184).

With this definition in mind, we can define iconic signs as those signs in which an iconic
ground (resemblance) is dominant in the expression—object relation. However, it is important to
note that any actual sign may involve multiple semiotic grounds at once. As Zlatev and Konderak
(2023) explain, indexicality (based on factual contiguity or cause-effect link) and symbolicity
(based on convention or arbitrary rule) can co-occur with iconicity in a single sign. For instance,
a pointing gesture is primarily an indexical sign (its efficacy comes from a physical or deictic
connection to the referent’s location), but it often has an iconic aspect (e.g. the hand shape might
mimic a certain directional movement) and a conventional aspect (certain pointing norms are
learned socially). Nevertheless, we categorize a sign by the predominant ground: an iconic sign is
one whose interpretive success relies mainly on resemblance, an indexical sign (or pure index)
relies on direct connection or correlation, and a symbolic sign relies on habitual or agreed
convention (Sonesson 1989; Peirce 1931-58). In cognitive semiotic terms, an index or a symbol
can be seen as specializations of the sign function where the ground is, respectively, contiguity or
convention, rather than similarity. All require a subject’s understanding of the expression—object
relation, but they differ in how that relation is established. Icons “make sense” by themselves
through resemblance (at least to an informed observer), indices often show or indicate something
by “closeness”, and symbols tell by mutual agreement (requiring a cultural code).

It is the presence of “signitive, reflective intentionality” that separates genuine signs from
mere natural indices or symptoms. For example, smoke naturally indicates fire (smoke is causally
produced by fire), so smoke is an index of fire; but smoke is not a sign for fire unless some
interpreter actively takes it to stand for fire (e.g. a scout reading smoke signals). Likewise, a
stylized drawing of fire can be an iconic sign for fire only if we intentionally use that resemblance

to denote fire. In human semiosis, the double asymmetry mentioned above arises only when this
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reflective stance is present (Zlatev et al. 2020: 160). Without reflective awareness, an organism
might notice a similarity or react to a cue, but it would not distance the expression from the referent
in the way a sign-user does (Sonesson 2012: 85). This theoretical stance aligns with the view that
a degree of reflective consciousness is a precondition for genuine sign use (Eco 1976; Sonesson
2007), while semiosis is more general phenomenon, including signal use and direct perception. In
summary, an iconic sign in the full sense is a triadic relation: the expression resembles the object,
and the subject knows and utilizes this resemblance to direct attention or meaning — a process

rooted in reflective awareness.
2.2.3 Iconicity in language

Applying the above framework to language reveals that iconicity plays a far more significant role
than traditionally acknowledged by structuralist theory. Saussure (1916) famously argued that the
linguistic sign is “arbitrary”, i.e. that there is no motivated relation between the sound of a word
and its meaning. However, evidence from sound symbolism and iconic language contradicts this
thesis. From a cognitive semiotic perspective, very few linguistic signs are entirely unmotivated,
in other words, most have some non-arbitrary ground (iconic or indexical) in addition to
conventionality (Giraldo 2020: 43). Giraldo (2020) emphasizes that language, like other human
meaning systems (e.g. gesture and pictorial depiction), relies on iconic and indexical grounds to a
considerable degree, and these grounds are “important in all cases” — directly challenging the
Saussurean dogma of arbitrariness. Thus, “sound symbolism” is a prime example of linguistic
iconicity: certain speech sounds or patterns resemble aspects of meaning (whether by evoking a
sensory property, a size, a movement, etc.). For instance, the high front vowel [i] in words like
teeny or ci* (this) often correlates with smallness or proximity, whereas an open back vowel like
[a] (as in large or that) may suggest largeness or distance — patterns that appear in many languages
(Johansson and Zlatev 2013, and see Ohala 1994 on the “frequency code”). These are iconic
mappings between the phonetic space and the conceptual space (here, sound frequency and the
notion of size or distance). Such sound—-meaning correspondences undermine a strict arbitrariness
by showing systematic motivation. On may conclude that few (if any) words are purely arbitrary
in form; instead, iconic or indexical motivations (however subtle) often lurk beneath the

conventional veneer.
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A particularly vivid domain of linguistic iconicity is that of ideophones — also known as
“expressives” or “mimetics” — which have been described as “marked words depictive of sensory
imagery” (Dingemanse 2012: 654), a characterization that reflects their iconic ground, either
imagistic or diagrammatic. Japanese, for example, is rich in ideophones that represent, with a
combination of primary and secondary iconicity (see Section 2.2.1) events (e.g. gorogoro for a
rolling sound or state, pikapika for something bright/shiny, etc.). These words exhibit sound
symbolism by design. Linguistic research (Dingemanse 2012; Dingemanse et al. 2015; McLean
2021) has established ideophones as a legitimate object of study and shown that their distribution
across languages follows certain patterns. Dingemanse (2012) proposed an implicational hierarchy
of ideophone meanings in various languages, which Giraldo (2020) summarizes and cites. This

hierarchy is shown in (1).

(D
SOUND < MOVEMENT < VISUAL PATTERNS < OTHER SENSORY PERCEPTIONS <
INNER FEELINGS/COGNITIVE STATES

It means that if a language has ideophones for a relatively abstract or internal domain (say, mental
states or inner feelings), it will also have ideophones for all “lower” (more perceptually concrete)
domains like sound and movement. In simpler terms, the presence of less iconic or less directly
imitative ideophones (e.g. for emotions or cognitive states) in a language implies the presence of
more concrete ones (especially for sound). The most common ideophones universally are those for
sound, essentially onomatopoeias (since imitating sounds with sound is a straightforward one-to-
one iconic mapping). These are unimodal iconic mappings (sound-to-sound: using spoken sound
to represent environmental sound). As one moves up the hierarchy, ideophones increasingly
represent one modality via another — for example, using sound to signify visual patterns or
movement. Such cases involve cross-modal iconicity: e.g. a word’s phonetic features (auditory)
might evoke a visual shape or a tactile sensation. According to the hierarchy, ideophones for
movement or visual patterns (like a word resembling the manner of motion or the

shape/appearance of something) will typically be found only in languages that already have sound-

19



imitative ideophones. And if a language extends ideophonic representation to inner feelings or
abstract states, it will have ideophones for all the “lower” sensory realms as well. This
implicational hierarchy highlights that iconicity spans from straightforward intra-modal imitation
to more abstract inter-modal analogies. Sound-to-sound mappings (onomatopoeia) are the easiest,
hence most widespread.

Cross-modal mappings (sound to vision, sound to touch, etc.) are more complex and are
found in languages with a robust ideophone system that has expanded to cover these domains
(Dingemanse 2012: 663). Japanese, notably, has ideophones not only for sounds (e.g. zaza ‘sound
of rushing water’) and movements (yukkuri ‘slowly’) but even for visual patterns (chirachira
‘flittering, e.g. of falling snow’) and psychological states (wakuwaku ‘excitement’), exemplifying
the full span of the hierarchy.

From a cognitive semiotic view, the existence of ideophones and sound symbolism in
language shows that iconicity, indexicality and symbolicity (conventionality) as grounds for
linguistic signs coexist and complement each other. Far from being “mere curiosities” or
“exceptions” to arbitrariness, iconic phenomena like ideophones suggest that language users
exploit resemblance whenever useful to ground meaning. Giraldo (2020: 43) argues that iconicity
and indexicality are central in language alongside symbolicity, making language a motivated
semiotic system rather than a purely arbitrary code. The Saussurean view, which placed
arbitrariness as fundamental, is thus contradicted by the recognition that motivations (natural
analogies, experiential correlations) pervade language (Perniss et al. 2010; Dingemanse 2018).
Sound-symbolic patterns, such as the “frequency code” where high-frequency sounds connote
smallness or brightness and low-frequency sounds connote largeness or darkness (Ohala 1994),
likely arise from embodied experiences, and provide a natural basis that languages can
conventionalize to various degrees. Even in domains like grammar, one finds one form of
diagrammatic iconicity (see Section 2.2.1) — e.g. the ordering of words reflecting the sequence of
events or the closeness of concepts (Haiman 1985). The cognitive semiotic framework allows us
to see all these as manifestations of iconic grounding operating within the sign system of language.

Japanese ideophones and similar phenomena in other languages demonstrate that iconicity

in language operates on multiple levels. While most iconicity in language may be secondary
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(Sonesson 2010), the evidence from developmental psychology and experiments such as those
summarized in Section 2.2.1, show that it interacts with primary iconicity: the similarity itself
places a key role for interpreting the signs.

Some iconic words are unimodal (using a medium to imitate the same kind of sensory
experience, as in onomatopoeic sound imitation of sounds), while others are cross-modal (using
one medium to suggest a different sensory modality, as when the way a word sounds evokes a
visual or tactile sensation). The implicational hierarchy of ideophone types in (1) underscores how
languages build outward from the most accessible iconic mappings (sound-for-sound) to
increasingly abstract ones (sound-for-feeling), retaining the more concrete mappings as a
foundation. Thus, iconicity bridges the gap between embodied experience and linguistic
expression. Rather than undermining the systematicity of language, such iconic correspondences
enrich language, providing additional layers of meaning-making that are grounded in human
perception and cognition. In cognitive semiotic terms, linguistic signs, even highly conventional
ones, can be seen as sedimented layers of semiosis that often preserve an “iconic echo” of the
experiences they originate from. The study of Japanese ideophones within this framework

exemplifies how iconicity can be regarded as a phenomenon that may cross modalities.

2.3 Relevant empirical studies

Recent research has increasingly shown that iconicity is not a peripheral curiosity but a general
property of human language (Dingemanse et al. 2015; Perniss, Thompson & Vigliocco 2010).
Across languages, certain sounds or sound patterns recur in association with particular meanings,
suggesting sound symbolism has both language-specific and potentially universal aspects (Erben
Johansson et al. 2020). Ideophones, with their “special semiotic and sound-symbolic properties”,
have become a key testing ground for these ideas, serving as “an attractive target for studies of
multi-modality, iconicity and sensory language” (Dingemanse 2018: 1). This section reviews
empirical studies on Japanese ideophones and related sound-symbolic phenomena, focusing on (i)
the degree of primary vs. secondary iconicity in ideophones across semantic domains, (ii) cross-
linguistic versus language-specific sound-symbolic patterns, (iii) the influence of orthography and

the visual modality (particularly Japanese kana scripts), and (iv) norming studies on the perceptual
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strength of ideophones. Together, these studies provide the empirical foundation and highlight the
research gap addressed in this thesis.

As discussed in section 2.2.1, iconicity can be categorized as primary, where the
resemblance between form and meaning is transparent enough that one can understand the sign’s
meaning from the expression alone, and as secondary, where the resemblance becomes apparent
only once one knows what the sign means (Sonesson 1997; Ahlner & Zlatev 2010: 315).
Ideophones and experimental phenomena such as the bouba/kiki effect arguably exhibit a
combination of both types, since on the one hand, one cannot understand what the word signifies
with certainty; on the other hand, when asked to “guess”, preferences are not random. Classic
anecdotal evidence suggests that even listeners with no knowledge of a language can often guess
the meaning of foreign ideophones at above-chance rates, indicating an element of primary
iconicity. For example, many languages use reduplicated forms to depict repeated actions or
sensations (e.g. Japanese dokidoki * K% R for a heartbeat), a pattern that naive listeners can
intuitively associate with repetition. Experimental studies confirm that such cross-modal mappings
are broadly available: when presented with matching tasks, participants often correctly pair
unfamiliar ideophones with their meanings (or related images/sounds) more often than chance
would predict (Lockwood, Dingemanse & Hagoort 2016; see also experimental overviews in
Dingemanse et al. 2015). This suggests that certain ideophonic forms carry direct sensory cues
(e.g. a word’s acoustic properties resembling a sound or a texture) that can be recognized without
prior learning (i.e. primary iconicity).

However, the same studies also reveal a role for secondary iconicity: not all ideophones
are likely to be equally as transparent to foreign listeners, as some might be more readily
understandable than others. Consistent with the implicational hierarchy (1), Dingemanse (2012;
McLean 2021) observed that if a language has any ideophones, it nearly always has sound imitative
ones which are unimodal (i.e. sound to sound), whereas ideophones for inner feelings or abstract
concepts appear only in languages that already have sound and movement ideophones (see section
2.2.3 (1)). Japanese, notably, has ideophones across this entire spectrum (e.g. zaza ¥ “sound of
rushing water,” yukkuri - < ¥ slowly (movement),” kirakira % = %> “sparkling (visual),”

tsuntsun > > - “prickly (tactile),” uron 5 4/ “absent-minded/confused (internal state)”). The
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prevalence of sound and motion ideophones suggests these domains are more naturally mapped to
speech, presumably because auditory and motor experiences share more structural properties with
spoken form, enabling a degree of primary iconicity (McLean 2021). By contrast, internal feelings
or mental states might require more cultural convention to encode iconically, reflecting secondary
iconicity.

McLean (2021) tested this hierarchy in Japonic languages, finding that speakers readily
produced ideophones for stimuli in the auditory, motion, shape, and texture domains, while more
abstract domains were less spontaneously ideophonizable. These results mirror the cross-linguistic
distribution of ideophones and support the idea that certain perceptual mappings (especially sound-
to-sound or sound-to-movement) are inherently easier, essentially grounded in primary iconicity,
whereas others rely on extending familiar patterns or metaphors (secondary iconicity, or greater
proportions of symbolicity) to be established.

A growing body of quantitative research addresses how much iconic expression-object
correspondences are universal tendencies versus language-specific conventions. Cross-linguistic
corpus studies have identified some widespread sound-symbolic patterns. For instance, the so-
called “frequency code”, high-frequency sounds (like /i/) associating with small or bright concepts,
and low-frequency sounds (like /u/ or /o/) with large or dark concepts, appears in many languages’
vocabularies (Ohala 1994; Dingemanse 2018). Likewise, an analysis of over 6,000 basic
vocabulary items by Blasi et al. (2016) found non-arbitrary phonetic associations (e.g. nose
frequently contains nasals across languages) beyond what chance would predict. Such findings
reinforce that human cognitive biases (or shared experiences) can give rise to similar iconic links
independently (Perniss & Vigliocco 2014). Erben Johansson et al. (2020) provide a typological
overview, showing that certain broad semantic categories (like animal sounds, bodily actions, etc.)
commonly exhibit vocal iconicity across unrelated languages. There is a cross-linguistic
substratum of iconic associations, a potential universality of primary iconicity in certain domains.
At the same time, each language develops its iconic lexicon in unique ways. Japanese sound
symbolism, for example, includes patterns that must be learned to be appreciated. A striking case
is the voicing contrast in Japanese ideophones (Hamano 1998; Kawahara 2020): many ideophone

pairs differ only by a voiced vs. voiceless consonant, yet their meanings follow a consistent
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semantic shift: the voiced form tends to indicate something heavier, larger, or more intense than
the voiceless form (e.g. chisan F—% > vs. jisan ~’—% > in a hypothetical pair) — a pattern
sometimes called the “gada-kata” alternation or voice-set.

An English speaker without knowledge of Japanese might not perceive zarazara (V7 %
) as “rough” rather than “smooth”; indeed, McLean et al. (2023) found one listener mis-guessed
the meaning of zarazara because they assumed it meant “smooth,” whereas Japanese speakers,
knowing the voicing convention and the existence of sarasara (“smooth), would correctly
understand zarazara as “rough”. Here the iconic mapping (fricative /z/ ~ continuous sensation)
can be interpreted in opposite ways, hinting at greater degrees of symbolicity (or
conventionalization). More generally, Thompson, Akita & Do (2020) collected iconicity ratings
for words across the Japanese lexicon (from both Japanese and English speakers) and found
evidence of conventionalization: native Japanese speakers tended to rate frequent ideophones as
highly iconic (perhaps due to entrenched sound-meaning associations in the lexicon; the authors
present some additional caveats), whereas English speakers’ ratings were lower or more variable
for those same items. Some words that Japanese speakers consider strongly iconic did not sound
inherently meaningful to outsiders, a sign that part of the iconic “feel” comes from internalized
lexical patterns (secondary iconicity through exposure) rather than perceptually salient auditory
resemblance alone.

To disentangle these factors, McLean, Dunn & Dingemanse (2023) conducted a study
using two complementary measures of iconicity: a guessing task (measuring immediate, naive
understanding of a word’s meaning) and an iconicity rating task (measuring the experienced
strength of “form-meaning” resemblance). They tested 304 Japanese words (including many
ideophones) with English-speaking participants. The results were illuminating. Firstly, the two
measures were positively correlated, indicating they tap into the same underlying phenomenon to
an extent (words that were easier to guess tended to be rated as more iconic). However, there was
a systematic difference between ideophones and regular words. Ideophones received significantly
higher iconicity ratings than non-ideophonic words even when both types were guessed with equal
(low) accuracy (McLean et al. 2023: 732), suggesting that participants felt ideophones were

somehow meaningful or fitting, despite often failing to guess them correctly. In other words, the
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very form of ideophones (e.g. their atypical phonology or reduplication) acted as a cue that “this
is an iconic word,” leading to high iconicity judgments: a secondary iconicity effect, since it relies
on recognizing the sign’s evocative intent. Yet those formal cues did not always reveal the actual
meaning (limited primary iconicity), which explains the poor guessing performance for many
ideophones. Notably, raters were more consistent in their ratings for ideophones than for ordinary
words, even when wrong, presumably because the ideophonic forms invited them to impose some
interpretation and boosted their conviction that a resemblance exists (McLean et al. 2023: 734).
This finding resonates with Ahlner and Zlatev’s (2010) two-step model of iconic interpretation
(see Section 2.2.1): once listeners suspect a sign is meant to be iconic (the sign function established,
akin to secondary iconicity), they find an analogical mapping (primary iconicity) to guess the
meaning. McLean et al.’s English participants clearly recognized Japanese ideophones as
signifying something (hence high iconicity ratings), but without the cultural knowledge they
sometimes mapped the wrong feature (e.g. focusing on one phonetic aspect that they interpreted
differently).

From a cross-linguistic perspective, these results highlight that iconicity has both universal
and language-specific layers. Universally, people share intuitions that certain word forms ought to
carry meaning (e.g. reduplicated, rhythmic words seem descriptive of repeated events, voiced
fricatives might suggest something continuous or thick, etc.). But the actual interpretation of those
expressions can diverge across languages due to conventional calibration.

As an example, many languages use reduplication iconically (for plurality, repetition,
intensity, etc.), a testament to a shared primary iconic insight. Yet the specific patterns (e.g. what
reduplication signifies in each language, or what voicing contrasts mean) are conventional. A
recent cross-linguistic study by Punselie et al. (2024) introduced the concept of “cumulative
iconicity” to quantify how many iconic mappings are stacked in a given word. They analyzed 239
ideophones from five languages (including Japanese) and scored each word on multiple possible
correspondences between “form and meaning” (sound imitation, structural repetition, syllable
pattern mirroring event structure, etc.). Crucially, words with higher cumulative iconicity scores
were rated as more iconic and were more guessable by non-native listeners. For example, a

Japanese ideophone like dokidoki ( K% K% “heartbeat”) has repetitive syllables matching the
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iterative thump of a heart, a bipartite structure aligning with the “lub-dub” cardiac cycle, and
onomatopoeic sound quality, multiple layers that may give it a high iconicity score. Punselie et al.
found that no ideophone with a high cumulative-iconicity (many structural analogies) went
unnoticed as iconic, showing that these features are universally salient. On the other hand, there
were ideophones that naive listeners rated as only moderately iconic or had trouble guessing, even
though those words are considered iconic by native speakers. These tended to have lower
cumulative-iconicity scores in the analysis, suggesting that the study’s five structural features
didn’t fully capture whatever subtle cues natives rely on. Such cases likely involve language-
specific iconic conventions outside the coded features, again underscoring that iconicity can be
highly evident when multiple perceptual analogies align (primary iconicity), but in other cases it
emerges through learned associations and contextual knowledge (secondary iconicity, or by further
extension, symbolicity).

In sum, empirical studies of Japanese ideophones demonstrate a continuum from
straightforward iconic signs (immediately apparent across audiences) to less straightforward ones
(iconic only to the initiated), and this continuum is what the notions of primary and secondary

iconicity, operating in “proportions” rather than either-or, meaningfully capture.
2.3.1 Orthography and the visual modality

Another factor that can modulate iconicity is the mode of presentation, spoken vs. written. In
experimental settings, researchers noticed that the famous bouba-kiki effect (again, the tendency
to match nonsense words like houba with round shapes and kiki with spiky shapes) might partly
be influenced by the visual shape of the written words. Cuskley, Simner and Kirby (2017)
investigated this by separating phonological and orthographic influences. They found that literate
adults' bouba-kiki responses were "heavily mediated" by the angularity of the letters: nonwords
containing angular letters like 'K' were much more likely to be paired with spiky shapes, whereas
those with rounded letters like 'B' tended to be paired with round shapes. In their analysis,
orthographic form accounted for over half of the variance in a written task and was the sole
significant factor influencing ratings. This suggests that for literate individuals, the written shape
itself can create a within-modal iconic link (spiky-looking letters to spiky shape) that functions as

a form of secondary iconicity.
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However, other studies have shown that orthography does not play a solely decisive role.
Research with pre-literate children and with cultures using different scripts still found bouba-kiki-
like effects, suggesting a deep auditory-visual mapping that exists independently of knowing letter
shapes. Cwiek et al. (2021), for instance, tested the bouba-kiki effect across numerous languages
and their corresponding writing systems (including alphabets, abjads, and syllabaries) and reported
that the effect is robust regardless of the specific script. They found consistency even in cultures
that are mostly oral, implying an underlying cross-modal association between speech sounds and
shape qualities that does not require letter shapes. The likely reconciliation of these findings is that
both factors are at play: a genuine, cross-modal correspondence exists between sound and shape,
but when written forms are introduced to literate participants, an extra unimodal iconicity may
emerge through the visual properties of the letters, which can enhance or even "overshadow" the
pure sound-based iconicity (Cuskley et al. 2017: 125).

This issue is particularly pertinent for Japanese ideophones because the language utilizes
two phonographic scripts with distinct visual styles. The two kana syllabaries hiragana O 7372
(characterized by curvy, flowing strokes) and katakana 77 % 71 7 (characterized by angular, sharp
strokes), are often used for stylistic purposes. Ideophones are frequently written in katakana to
mark them as vivid or emphatic. This practice aligns with the "script relativity hypothesis," which
argues that the perceptual and cognitive processes involved in reading accommodate the specific
visual and structural features of a given writing system (Pae 2020) . For example, the block-like
structure of the Korean Hangul script, which combines letters into syllabic units, leads its readers
to prefer segmenting syllables into a "body-coda" (CV-C) structure, a different cognitive approach
from the "onset-rime" (C-VC) segmentation common among readers of linear alphabets like
English (Pae 2020).

Applied to Japanese, a similar hypothesis could be made. Katakana's angular geometry
might visually amplify perceptions of sharpness or energy in a word, whereas hiragana's roundness
might enhance perceptions of softness, much as Cuskley et al. (2017) found with the letters 'K' and
'B', respectively. There is also a simpler interpretation: because katakana is conventionally used
for onomatopoeia and loanwords, readers may be conditioned to treat words written in that script

as being more focused on sound-meaning relationships. In this view, the script acts as a
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conventional cue to "read this iconically" rather than exerting an influence through its inherent
shape. Empirical evidence on how visual features of scripts affect sound-matching is emerging.
Turoman and Styles (2017), for instance, presented participants with letter pairs from 56 real,
unfamiliar ancient scripts to match with the vowel sounds 'oo' /u/ and 'ee' /i/. They found that
participants could guess the correct letter at an above-chance rate. Their analysis revealed that the
key visual property driving this effect was not spikiness, but rather visual complexity: the letter
with more "ink" (a higher rate of black/white cycles detected across spatial frequencies) was more
likely to be guessed as /u/. This suggests that people can latch onto various available visual features,
such as line length or complexity, as potential iconic cues for sound.

The present study explicitly tests orthographic influence by comparing participant
responses in conditions with audio-only presentation vs. written presentation in different scripts.
Based on the literature, the expectation is that seeing an ideophone in the visually angular katakana
script might heighten cross-modal iconic judgments relative to hearing it alone or seeing it in the
curvier hiragana script, effectively boosting its primary iconicity through the visual modality.

A further body of research indicates that Japanese orthography itself may modulate
perceptions of iconicity. In particular, Iwahara, Hatta and Maehara (2003) demonstrate
experimentally that script types such as hiragana and katakana evoke distinct semantic associations
in readers. Hiragana was found to carry softer and more graceful connotations, whereas katakana
was associated with sharper, harder, or more emphatic impressions (Iwahara, Hatta & Maehara
2003: 378-379). These findings suggest that script choice in Japanese is not purely a matter of
convention but may reflect systematic correspondences between visual form and semantic
impression. This line of evidence is directly relevant to ideophones, which are frequently written
in kana and whose perceived iconicity may thus be shaped not only by their phonological form but

also by the orthographic script in which they are presented.

2.4 Summary and revised research questions

Chapter 2 has outlined the theoretical and empirical background for this study. We have seen that
iconicity in language is pervasive yet multifaceted. Especially in the case of Japanese ideophones,

iconic meaning arises through a combination of direct cross-modal resemblance and learned
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conventions. Based on the cognitive semiotic literature, I introduced the distinctions between
primary iconicity (direct, immediate resemblance) and secondary iconicity (resemblance
recognized through knowledge of a sign’s meaning or context) and discussed how these apply to
cross-modal language signs. I also reviewed how different sensory modalities vary in iconic
affordances: auditory and motion events are more readily expressed in sound (hence widely
attested ideophone domains), whereas internal sensations rely more on cultural coding or
symbolicity. Additionally, I considered the influence of script as an often-overlooked factor that
can shape the interpretation of ideophones by providing visual iconic cues or marking of “sound
symbolism.” Norming studies confirmed that ideophones are among the most perceptually
evocative words, supporting a cognitive-semiotic view that they serve as iconic signs within
language.

Despite these advances, there remain gaps in our understanding of how ideophones are
perceived by listeners (especially those unfamiliar with the language) and how multiple sensory
modalities contribute to their interpretation. In particular, we still lack a clear picture of how
primary and secondary iconicity interact in real time: Do listeners rely purely on sound to grasp
meaning, or do they immediately seek confirmation from context or script? Does iconicity function
similarly across sensory domains, or are some modalities inherently more iconically accessible?
And to what extent does Japanese orthography (hiragana vs. katakana) modulate the iconic
perception of ideophones?

Drawing on the literature review, we can revisit the same research questions (RQs) with

some additional context to better address these gaps.

RQ1 What is the relation between primary and secondary iconicity in the perception and

interpretation of ideophones?

In concrete terms, how well can listeners who do not speak Japanese interpret the meanings of
ideophones from sound alone, and does providing additional knowledge or context (such as a
written form or hint at meaning) change their performance? This question examines to what

extent the iconicity of ideophones is primary versus secondary. Primary iconicity would enable
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above-chance understanding of some ideophones, whereas predominantly secondary iconicity
(knowing the sign’s meaning) would imply that non-Japanese speakers should be at chance
level, without strong additional cues. The interplay of the two will be observed by comparing

tasks that involve naive guessing vs. those that involve informed rating or feedback.

RQ2 Which sensory modalities are perceived as more iconic?

More specifically, are ideophones linked to certain sensory modalities (e.g. sound or
movement) consistently easier for people to identify or find iconic than those depicting visual
patterns or internal feelings? This question is inspired by the implicational hierarchy of
ideophone meanings (Dingemanse 2012) and related findings that, for example, auditory
ideophones might be more universally guessable than interoceptive ideophones. This thesis
investigates whether participants perform better (or report stronger iconic impressions) with
ideophones from some domains over others. A cognitive-semiotic account would predict that
ideophones closer to bodily experience, especially those imitating sounds or direct
sensorimotor patterns, have a more immediate iconic ground (primary iconicity), whereas
those that rely on more abstract or interoceptive experiences may require more interpretive
work and conventionality (secondary iconicity). By comparing response accuracy and
iconicity ratings across semantic categories (sound, motion, visual texture, internal state), one
could identify if there is a modality-based hierarchy of iconicity accessibility in the

experimental data.

RQ3 To what extent does Japanese orthography influence perceptions of iconicity?

Specifically, does seeing an ideophone written in a particular script (katakana vs. hiragana) or
not seeing it in writing at all affect how participants perceive its sound—meaning connection?
This question probes the polysemiotic interaction between the visual form of language and its
vocal form, in the perception of iconicity. Presenting an ideophone in katakana (as opposed to

just hearing it, or seeing it in hiragana) might enhance listeners’ inclination to treat it as an
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iconic sign, possibly improving their confidence or altering their interpretation. This would
manifest as differences in guessing accuracy or rated iconicity between an audio-only
condition and a text-present condition, and between different scripts. The outcome will tell us
whether the visual sign vehicle in language can modulate cross-modal iconic perception — a
finding with implications for how polysemiotic and multimodal the sign function can be (e.g.,
whether the written sign invites a form of iconic insight, as suggested by Cuskley et al. 2017).
One can interpret any orthographic effects in light of the script relativity hypothesis (Pae 2020)
and the convention of using katakana to represent ideophones, in line with the script’s historical

origin as a pronunciation guide.

In the line with the above, the original research questions can be revised as follows:

RQ1 What is the relationship between primary and secondary iconicity in the perception and
interpretation of Japanese ideophones?

RQ2 Which sensory modalities are perceived as more (unimodally and cross-modally) iconic in
Japanese ideophones?

RQ3 To what extent does Japanese orthography influence the perception of iconicity in Japanese

ideophones among non-speakers?
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Chapter 3 Methodology

This chapter describes the methodological approach taken to investigate the research questions
outlined in Chapter 2. The study adopts a cognitive-semiotic framework, applying
phenomenological triangulation to integrate three perspectives: first-person reflection, second-
person participant reports, and third-person experimental data. The first-person perspective
establishes the conceptual grounding for the study, the second-person perspective is addressed,
above all, through post-experiment questionnaires that capture participants’ subjective strategies,
and the third-person perspective is operationalized through the controlled design of the choosing
and rating tasks. The chapter is structured as follows. Section 3.1 introduces the first-person
methods, Section 3.2 presents the second-person methods, and Section 3.3 details the third-person
methods, including participants, materials, and experimental design. Section 3.4 concludes with a

summary and the hypotheses that guided the empirical investigation.

3.1 First-person methods

In line with the phenomenological approach outlined in section 2.1, I used the first-person
perspective to inform the research design. Researcher intuition and introspection played a key role
in generating hypotheses and selecting stimuli. Before formal data collection, I reflected on my
personal impressions of Japanese ideophones, listening to their sounds, considering their meanings,
and gauging the iconic resonance between sound and sense. This reflective process helped identify
potential sound-meaning correspondences and oppositions. For example, I felt that kirakira (% =
x 7, ’glittering, sparkling’) conveys a bright, shimmering quality, whereas donyori (& A X
v, ’dark, gloomy’) feels heavy and dull. Such intuitions informed the pairing of these ideophones
as opposites, hypothesizing that their forms might iconically reflect their contrastive meanings.
These first-person insights were not purely “subjective”, in the negative sense of the term,;
they were continuously checked against theory and later against input from others (co-researchers
and participants) thus complementing them with second-person methods, in ultimately deciding

on the stimuli and the experimental design (e.g. which words to include and how to categorize
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them), while the anticipated findings would in turn be used to reflect back on and refine the initial
intuitions. First-person analysis provided an essential starting point for operationalizing iconicity
in an experiment, ensuring that the materials and tasks felt relevant from my own experiential point

of view.

3.2 Second-person methods

Second-person methods involved dialogue and collaboration with others to refine the study. I
consulted with co-researchers — for instance, Kuryu Daiya and Jahnesta Sjostréom — who provided
valuable feedback from their perspectives. These collaborators, one of whom is a native Japanese
speaker, helped verify and fine-tune the stimulus materials and interpretations. Through
discussions, we ensured that the chosen ideophones and their English translations were appropriate
and clear. For example, potential stimulus words and their pairings (identified via first-person
intuition) were reviewed together to confirm that the intended meanings were accurate and
culturally valid. The English translations of each ideophone were produced and cross-checked in
this collaborative manner, with a native speaker vetting the translations for accuracy and nuance.
All final word pairings and translations were vetted by a native Japanese speaker for authenticity
and correctness, incorporating this second-person feedback loop into the stimulus preparation.
Additionally, a debriefing interaction with participants was built into the methodology.
After the experimental tasks, participants were given an opportunity to share their experiences and
strategies (e.g. via a short questionnaire or interview). In these debriefings, participants could
reflect on how they made their choices in the Choosing Task or what they thought about when
rating the words. This two-way communication provided qualitative insights into the participants’
thought processes and confirmed that they understood the tasks. It also allowed me to
empathetically consider the participants’ subjective experiences when interpreting the results.
Finally, engaging with existing literature can be seen as a form of second-person method
(treating the published insights of other researchers as a dialogue). I extensively read and
incorporated findings from previous studies on sound symbolism and ideophones (as reviewed in
0). This ensured that the design was informed by others’ observations, for example, being aware

of prior debates on whether written letters’ shapes influence sound symbolism judgments . By
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“listening” to the scholarly community, I adjusted the methodology (e.g. including orthographic
conditions, described below) to address gaps and leverage best practices. In summary, second-
person input from colleagues, participants, and literature, and my supervisor helped shape a robust

experimental design that is sensitive to multiple perspectives.

3.3 Third-person methods

To address the research questions from a more comprehensive standpoint, I designed and
conducted a controlled experiment. This third-person method provided quantitative data on how
non-Japanese speakers perceive iconic relationships between sound and meaning. The experiment
was designed to incorporate features of earlier studies on iconicity (e.g. McLean, Dunn &
Dingemanse 2023; Ahlner & Zlatev 2010; Giraldo 2020) and cross-modality, as discussed in
Section 2.3, while extending them within a cognitive-semiotic framework.

In brief, English-speaking participants with no knowledge of Japanese were recruited to
take part in an online experiment. They were asked to perform a series of tasks that operationalize
the research questions into measurable outcomes. In these tasks, participants were presented with
Japanese ideophones and their meanings under various controlled conditions, and their responses
were recorded for analysis. The tasks were constructed to examine both accuracy (whether
participants can infer meaning from sound) and their subjective ratings (how iconic the sound-
meaning link is perceived to be). By systematically varying the presentation of stimuli (e.g. with
or without written forms) and the type of stimuli (covering different sensory modalities), the
experiment aimed to probe the role of sensory modality and orthography in iconicity perception.
The following subsections detail the participants involved (3.3.1), the materials and stimuli used
(3.3.2), and the experimental design and procedure (3.3.3), including task structure, conditions,

and instructions.
3.3.1 Participants

A total of 36 participants (N = 36) took part in the study. They were recruited through a
combination of in-person referrals, public advertisements, and online postings. All participants
were adults who provided informed consent and reported at least moderate proficiency in English

(the language of instructions and translations). A key inclusion criterion was no prior knowledge
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of Japanese — individuals who had ever significantly studied or spoken Japanese were not eligible,
in order to ensure that any success in the tasks would be due to primary iconicity rather than prior
vocabulary knowledge, and secondary iconicity. Participants who initially volunteered but failed
to meet the criteria (for example, those who did not consent or who disclosed Japanese language
knowledge) were excluded from the final sample.

Those who qualified and completed the experiment were compensated for their time with
a cinema ticket voucher (worth roughly 175 SEK; =15€), provided by the MA Program in
Language and Linguistics at Lund University. After giving consent and meeting the criteria,
participants received a web link to the experiment hosted on Gorilla Experiment Builder

(https://www.gorilla.sc), an online platform for running behavioral experiments. They could

complete the study remotely using their own device (a laptop computer, smartphone, or tablet)
with audio enabled. Participation was typically done in a quiet setting of each person’s choosing,
given the online nature. The Gorilla platform handled the presentation of stimuli and recording of
responses.

Participants were randomly assigned to one of three experimental groups (see 3.3.3 for
details on conditions). Each group experienced a different mode of stimulus presentation, but the
tasks and stimuli were otherwise identical across groups. The assignment was roughly equal, with
about one-third of participants (=12 per group) in each condition, though exact numbers per group
varied slightly (Condition 1: N = 11; Condition 2: N = 13; Condition 3: N= 12). These conditions
are explained in Section 3.3.3 below.

Data collection took place over a defined period (between 29 April 2025 and 17 July 2025),
during which all 36 participants completed the experiment. Table 2 summarizes the linguistic

background of the participants, confirming that none had Japanese as a first or second language.
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Table 2. Reported languages by role (L1 vs. L2).

Language L1 Count L2 Count Total
Swedish 24 5 29
German 2 11 13
French 1 5 6
Italian 0 6 6
Spanish 0 4 4
Chinese 2 1 3
Finnish 0 3 3
Greek 2 1 3
Danish 0 2 2
Hungarian 1 1 2
Russian 2 0 2
Bulgarian 1 0 1
Czech 1 0 1
Hebrew 0 1 1
Icelandic 1 0 1
Indonesian 1 0 1
Malay 0 1 1
Portuguese 0 1 1
Total 38 42 80

As shown in Table 2, the participants were linguistically diverse: their self-reported native
languages included Swedish (the most common, N = 24), Chinese, German, Russian, Greek (N =
2 each), and several others (Bulgarian, Czech, French, Hungarian, Icelandic, Indonesian; N = 1
each). Many were multilingual, but English was a second language for all and served as the
common medium for instructions and responses. This diversity underscores that any systematic
patterns in responses are unlikely due to a particular language background, especially since

Japanese was not known to any participant.
3.3.2 Materials

The primary materials for this experiment were Japanese ideophones (sound-symbolic words)
chosen to cover a range of sensory meanings and to manipulate written form usage. A total of 60

Japanese ideophones were selected as critical stimuli, with accompanying English translations for
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each. These stimuli were obtained and refined through a multi-step process. An initial pool of
candidate ideophones was gathered from a large Japanese language corpus. Specifically, the
NINJAL-LWP for BCCWJ (NLB), an online search interface for the Balanced Corpus of
Contemporary Written Japanese, was used. The NLB’s dedicated “onomatopoeia” search function
was employed to retrieve a list of common Japanese ideophones. The top 600 most frequent
ideophonic words in the corpus were compiled into a list.

Each ideophone from the list was transcribed in hiragana and katakana (the two Japanese
phonographic scripts) to examine how frequently it appears in each script. Using Sketch Engine (a
web-based corpus analysis tool), the frequency of each word in hiragana vs. katakana was
measured on a large web corpus of Japanese (JaTenTenll1). This step produced a quantitative
measure of script preference for each ideophone — some words occur predominantly in katakana,
others in hiragana. These frequencies were merged with the NLB frequency data, yielding a dataset
indicating not only how common each ideophone is, but also which script it is most commonly
written in. From this dataset, a subset of words was chosen with the following criteria in mind:

a) words representing three sensory modalities were selected — specifically, auditory sounds,
visual patterns, and internal feelings/cognitive states — corresponding to positions along an
implicational hierarchy of ideophone meanings (Dingemanse 2012; McLean 2021).

b) words predominantly written in katakana, since one aim was to examine orthographic
influence (katakana is often used for more salient or emphatic ideophones, see below). For
each of the three modality categories (sound, visual, internal state), about 20 high-
frequency katakana-preferring ideophones were shortlisted.

c) I ensured the meanings were monosemous (having a specific, primary meaning) and
modality-specific.

d) Using the JMdict Japanese—Multilingual Dictionary, I checked each candidate’s definitions.
Any ideophone with multiple distinct meanings or meanings spanning multiple sensory
modalities was excluded. For example, an ideophone like garan (77 7 >) which can mean
both “clanging (sound)” and “empty/deserted (visual scene)” was dropped due to cross-

modal polysemy. Likewise, if the English translation of a word was polysemous or
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ambiguous, that word was excluded to avoid confusing participants. This vetting ensured

each stimulus had a clear, singular image or concept associated with it.

The final selection of stimuli was structured into pairs of contrasting ideophones. For each
predominantly-katakana ideophone on the shortlist, I looked for a counterpart ideophone (often
one more commonly written in hiragana) with an opposite or qualitatively contrasting meaning in
the same sensory domain. As explained in Section 3.1 and 3.2, researcher intuition (first-person
method) and co-researcher consultation (second-person method) were used to identify these pairs.
The goal was to create pairs that differed along two dimensions simultaneously: meaning contrast
(e.g., bright vs. dark, fast vs. slow, lively vs. sluggish) and script usage. For example, in the visual
domain, kirakira (% 7 % 7, sparkling) — a word often written in katakana and evoking brightness
— was paired with donyori (£ /A £V, gloomy) —a word more often in hiragana, evoking darkness.
This pair contrasts a vivid, bright visual image with a dull, dark one, and importantly, the former
word happens to be conventionally written in katakana much more than the latter. In the auditory
domain, similarly, an ideophone for a loud or sharp sound might be paired with one for a soft or
muffled sound (with one typically in katakana and the other in hiragana). In the internal state
domain (feelings/cognitive states), a positive or excited state ideophone could be paired with a
negative or lethargic state ideophone, again ensuring one is katakana-dominant vs. hiragana-
dominant. These pairings were finalized by manually verifying script frequency differences using
the earlier corpus data and ensuring the contrasts made intuitive sense.

The outcome of this process was a set of 30 contrasting pairs of ideophones (60 individual
words total). Each pair consisted of two words from the same sensory category that have opposite
or strongly different meanings. Across the 30 pairs, there were 10 pairs per sensory modality (10
auditory pairs, 10 visual pairs, 10 interoceptive/internal pairs). Thus, 20 ideophones fell into each
modality category. Every pair also reflected a contrast in orthographic frequency: typically, one
word in the pair is predominantly written in katakana (often the one with a sharper, more salient
or high-energy meaning) while the other is more often written in hiragana (often the one with a
softer or more subdued meaning). All ideophones were matched with an English gloss (a concise

translation) based on dictionary definitions (primarily JMdict) and refined by the research team. A
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native Japanese speaker reviewed all pairs and translations to ensure that the English word chosen
accurately captured the sense of the Japanese ideophone and that the two words in each pair were
a fair and meaningful opposite or contrast. The final list of stimuli, therefore, comprised well-
defined sound-symbolic words covering auditory, visual, and internal sensory imagery, each with
a clear English equivalent.

In addition to the 60 main experimental words, a small number of ideophones were set
aside for practice trials. Eight ideophones (forming 4 additional pairs) were selected for use in
practice sessions prior to the main tasks, see Table 3. These were chosen to be similar in style to
the main stimuli (sound-symbolic and monosemous) but were not included in the main dataset so
as not to confound the results. Participants encountered these practice items during instruction
phases to familiarize themselves with the task format. Responses to practice trials were not
recorded for analysis. No other filler or non-ideophone items were included — the experiment

focused solely on the curated ideophone stimuli.

Table 3. Practice items

Pairing Modality Hiragana Hiragana Hiragana Katakana Katakana Katakana

word reading meaning  word reading  translation

pO auditory o & [sot:0] softly, gently 7% > [gatan] with a bang

pl visual Coéd [dzit:0] motionless, /N & [pat:o] suddenly,
fixedly in a flash

p2 auditory &A% 5 [sorosoro]  slowly, 477 [gangan]  clanging,
quietly banging

p3 visual Z-< Y [sokwuri]  exactly alike, 77 Y [garari] completely,
spitting totally
image changed

Audio files were generated through the Google Cloud Text-to-Speech API

(https://cloud.google.com/text-to-speech) with the female Japanese Wavenet voice “ja-JP-

Wavenet-B” to match McLean Dunn and Dingemanse (2023: 719). These were then converted
into .mp3 format and combined with an image (the equivalent katakana, hiragana, and symbols
“A”or “V”) to yield three unique files for each word. All stimuli (audio files and text translations)
were uploaded to the Gorilla platform in the form of .mp4-files. The platform was programmed

such that each trial would call the correct file (with a built-in player for participants to hear it),
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inherently displaying the relevant text or image (English meanings and Japanese script, depending
on condition). The full list of tested items is found in Appendix A. Having prepared the materials
in this careful way, I next designed the experimental procedure to leverage these stimuli in two

complementary tasks outlined in the following section.
3.3.3 Experimental design

The main experiment consisted of two tasks performed in sequence: a Choosing Task followed by
Rating Task. This dual-task structure was chosen to gather two different measures of iconicity: (a)
measure of mapping accuracy (whether participants can guess meanings from sounds) and (b)
subjective iconicity rating (how well participants feel a sound matches a meaning), inspired by the
paradigm of McLean, Dunn and Dingemanse (2023). The combination provides a richer
understanding than either measure alone, in line with previous research (McLean, Dunn &
Dingemanse 2023; lida & Akita 2023). In terms of cognitive-semiotic theory and methodology,
(a) corresponds to spontaneous, pre-reflective judgements and (b) to reflective judgements. The
overall design in the present thesis can be characterized as a mixed factorial design (cf. Keppel &
Wickens 2004), with one between-subjects factor (stimulus presentation condition, 3 levels) and

two within-subjects factors (stimulus modality, and measure type/task):

3.3.3.1 Conditions
Different groups of participants experienced different visual presentation modes for the Japanese
words. Each participant was randomly assigned to one of the three conditions and remained in that

condition for both tasks. The conditions are described as follows:

e Condition 1 — Audio-Only (C1)
Participants heard the Japanese ideophones without any written text on screen. This served as a

baseline condition to measure how well sound alone can convey meaning.
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Figure 4. Audio-Only Condition (C1)

Listen to these two Japanese words.
Click to replay.

A V

One of them means completely, totally changed
The other means exactly alike, spitting image
Which one do you think means

exactly alike, spitting image?
Click one to select:

A V

©

e Condition 2 — Congruent Script (C2)
Participants heard each ideophone with a Japanese text label in kana displayed, using the script
that conventionally or intuitively matches the word’s meaning. In practice, this meant hiragana was
used to display ideophones associated with “soft”, “gentle”, or slower concepts, and katakana was
used for ideophones conveying “sharp”, “hard”, loud or more forceful concepts. This mapping was
based on a general observation that Japanese writers often use hiragana for softer or more emotive
mimetic words and katakana for harsher or more emphatic ones (a phenomenon sometimes
described in linguistics and language pedagogy), see Section 2.3.1. In this stimulus set, each word
had an identified tendency: e.g., kirakira (sparkling, a bright/sharp visual) is typically written in
katakana, whereas donyori (gloomy, a dull quality) is usually in hiragana; in the congruent
condition these were shown in those respective scripts. The Congruent Script condition tests
whether seeing the “expected” orthography reinforces participants’ iconic impressions of the

words.
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Figure 5. Congruent Script Condition (C2)

Listen to these two Japanese words.
Click to replay.

APR4 Co&

One of them means motionless, fixedly
The other means suddenly, in a flash
Which one do you think means

suddenly, in a flash?
Click one to select:

AR Lok

©

e Condition 3 — Incongruent Script (C3)
Participants heard each ideophone with a Japanese text label in the opposite kana script than would
be intuitively expected by its meaning. That is, the hiragana/katakana assignment for each word
was swapped relative to Condition 2. Words denoting softer, gentler concepts were presented in
katakana, and words for sharper or more intense concepts were presented in hiragana. Using the
previous example, kirakira would be shown in hiragana (¥ 7 % 7) and donyori in katakana ( K >/
3 Y) in this condition. The Incongruent Script condition provides a contrast to test whether a
mismatched orthographic form can hinder or alter the perception of iconicity. If participants
perform worse here than in the congruent condition, it suggests that the visual form of the word
(its letters) has an influence on their intuition of the meaning. All three groups heard identical
audio stimuli; only the presence/absence and type of written feedback differed. By comparing
these groups, I could isolate the effect of orthography (no text vs. congruent text vs. incongruent

text) on performance and judgments.
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Figure 6. Incongruent Script Condition (C3)

Listen to these two Japanese words.
Click to replay.

o & VAN

One of them means motionless, fixedly
The other means suddenly, in a flash
Which one do you think means

suddenly, in a flash?
Click one to select:

o & DAV

©

3.3.3.2 Within-subjects factors: Stimulus Category (Modality)

Each participant encountered stimuli from three sensory domains: Auditory, Visual, and
Interoceptive (inner feelings/states). As described in Section 3.3.3 Materials, there were 10 trials
(word pairs) per category, making 30 trials total per task. The category of each trial served as a
repeated measure factor; for example, I could later compare how the same participant performed

on auditory vs. visual items, etc.

3.3.3.3. Within-subjects factors: Task (Measure Type)

Although not a traditional factorial “factor” in the statistical sense (since the two tasks yield
different dependent variables), the design involves each participant doing two kinds of tasks one
after the other: a choosing task and a rating task. The tasks function as complementary parts of the

design but every participant contributes to both measures.
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e Choosing Task
In the first part of the experiment, participants completed a two-alternative forced-choice task
modeled after the “meaning-to-word” paradigm used by e.g. McLean et al. (2023). Each trial of
the Choosing Task proceeded as follows: the participant was presented with a target English gloss
and had to choose which of two Japanese ideophones corresponded to that meaning. Concretely,
on a given trial the screen would display an English word or short phrase (e.g., “sparkling” or
“bright and glittery”) as the prompt, and the participant would hear two Japanese audio clips in

succession (or have the ability to play two audio buttons labeled, “\/” and “/A”,or the words in

Japanese). These two audio clips were the recordings of a contrasting pair of ideophones from the
stimulus set. The participant’s task was to decide which of the two Japanese words means the given
English prompt. They would indicate their choice by clicking on the corresponding button (or text,
if visible).

No feedback was given during this task about whether the choice was correct or not.
Participants had to rely on their intuition (of primary iconicity) to make a guess. The trial order
was fully randomized for each participant, so the 30 trials (covering all 30 pairs, each pair
appearing once) came in an unpredictable sequence mixing the modalities. Each of the 60
ideophones was thus tested exactly once per participant — across 30 trials, each pair appeared and
each word from that pair was a correct answer for those who chose it (or incorrect for those who
didn’t). This one-pair-per-trial structure ensured that each of the 60 words was presented exactly
once in the Choosing Task (spread across participants’ trials). This means that each participant
effectively attempted to “guess” 30 meanings (one for each pair), covering the whole stimulus set
without repetition. The order of the two options (which side each word was on, or which played
first/second) was counterbalanced or randomized to avoid systematic position biases.

Participants were instructed at the start of this task that the words they would hear are from
a foreign language (Japanese) and that each trial has one correct answer (the actual translation)
and one decoy. They were encouraged to make their best guess based on how the words sound,
even if they had no knowledge of Japanese. The instructions emphasized that sometimes a word’s
sound might “suggest its meaning”. Participants were also informed that they could replay the

sounds if needed (e.g., Gorilla allows clicking the audio button again). Multiple playbacks were
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allowed, but they should follow their first impression. There was no strict time limit per trial,
though participants generally took only a few seconds to respond once they heard the options.
After making a choice, they proceeded to the next trial automatically.

Prior to the real trials, participants completed a couple of practice trials in this format using
the practice items, so they understood the task. These practice trials mimicked the procedure (an
English prompt, two Japanese audio options) and gave participants a chance to familiarize
themselves with clicking and listening. Again, no feedback was given on practice trials beyond an
explanation afterward of the correct answers, to illustrate the idea (e.g., “ TOO] actually means
X, so that was the correct choice.”). Practice trial answers were not revealed.

The Choosing Task thus yielded, for each participant, a set of 30 responses: each either
correct or incorrect. From this I could calculate an accuracy score (out of 30) for each participant
and further break it down by modality (out of 10 per category) and by condition group. Because
guessing randomly would produce about 50% correct on average (15/30), a group-level accuracy
significantly above chance would indicate that participants can intuit the meaning from the sound

more often than not — possible evidence of primary iconicity at work.

e Rating Task
After completing all 30 trials of the Choosing Task, participants immediately moved on to the
second part, the Rating Task. In this task, participants were asked to rate how well each Japanese
word’s sound matched its meaning, on a Likert scale. Each trial of the Rating Task presented one
ideophone at a time (as opposed to pairs) along with its English translation, and the participant had
to judge the degree of sound-meaning resemblance. Specifically, the screen would show an English
word/phrase (the meaning) and play a Japanese ideophone (audio of the word); in conditions with
text, the Japanese word was also displayed in the assigned script on screen. The participant then
indicated their judgment on a 7-point scale, where 1 meant “no resemblance between the word’s
sound and its meaning” and 7 meant “very high resemblance” (with the mid-point 4 being neutral
or “moderate resemblance”). Participants were instructed to use the full range of the scale and that
there were no right or wrong answers in this part — it was about their subjective impression of each
word. They were told to consider “How much does this word sound like what it means?” and then

click the number that best fits their impression. As with the first task, four practice trials (with the
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same practice ideophones) were given so participants could experience how to use the rating scale
before the real task.

The Rating Task included one half of each ideophones pair in the previous task so that
every pairing also got an iconicity rating. The trials were again randomized in order for each
participant. Participants saw the English meaning and could listen to the Japanese audio as needed
before responding. They experienced the same presentation conditions as before: e.g., if a
participant was in the Congruent Script group, they saw each word in its congruent kana while
rating, whereas an Audio-Only participant saw no Japanese text, only hearing it. This consistency
was maintained so that any influence of seeing or not seeing the word would also affect the ratings.

The purpose of the Rating Task was to capture a subjective iconicity judgment for each
word, complementing the objective measure from the Choosing Task. For instance, even if a
participant guessed a particular word’s meaning wrong, they might still report that “it sounded like
it should mean something bright” (if they gave a high rating for a word that indeed means
something bright). Conversely, a correct guess with a low resemblance rating might indicate the
guess was more of a lucky guess or that the word did not sound iconic even if they got it right. By
having both measures, I could cross-check findings: do words that are guessed correctly at above-
chance rates also tend to have high iconicity ratings? Does one condition make people feel the
words are more iconic (ratings) as well as improve their guessing accuracy, or do those diverge?

These questions could be answered by correlating the two data sets.

3.3.3.4. Experimental procedure

The two tasks were implemented back-to-back in a single session. There was a brief instruction
screen before each task and a short break between them if needed. I deliberately placed the
Choosing Task first and the Rating Task second. This ordering ensured that participants
approached the guessing task naively, without yet being exposed to all the actual meanings of the
words. Only after attempting to guess through all pairs did participants learn the meanings (during
the rating task, each trial explicitly shows the meaning). Had the order been reversed, the rating
task would effectively teach participants the answers, which could invalidate the guessing task.

Thus, the structure preserved the integrity of the first task’s measure of naive performance.
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Before each main task started, an audio check was performed by Gorilla to confirm the
participant could hear sounds properly (e.g., playing a sample sound and asking if they heard it).
Participants had to indicate that the sound was audible before proceeding, to avoid data loss due
to technical issues. The experiment was self-paced; on average, participants took about 20 minutes
on average to complete both tasks. Finally, upon finishing the Rating Task, participants answered

any debrief questions and were shown a thank-you message.

3.3.3.5. Summary

The experimental design combined a forced-choice “Choosing” task (30 trials, across 3 modalities)
and an iconicity rating task (each word individually rated), under three different presentation
conditions (between subjects). This design allowed me to examine multiple facets of the research
questions. The contrastive pairs and 2AFC paradigm enable testing whether participants can infer
meaning from sound at above-chance levels, which would indicate primary iconicity effects. The
division into sensory categories (auditory, visual, interoceptive) allowed me to observe whether
iconicity is more evident in some domains than others (e.g., sound-meaning mappings might be
easier than feelings-meaning mappings), speaking to the proposed implicational hierarchy (1)
(Dingemanse 2012; McLean 2021) that auditory iconicity is more universally accessible than, say,
internal state iconicity. The inclusion of orthographic conditions (audio-only vs. congruent vs.
incongruent script) addresses the role of iconicity through writing — essentially testing if “shape
symbolism” or written form bias influences iconicity perception. If the Congruent script group
(C2) outperforms the others, it would suggest that seeing the expected visual form of the word
reinforces the iconic link. If the Incongruent group underperforms (or rates words as less fitting),
that would suggest a conflict between sound and visual form can reduce the sense of iconicity. By
comparing the two tasks, I could also determine if pre-reflective judgments of iconicity aligns with
reflective assessments. This layered approach provides a comprehensive basis from which to

answer the research questions.

3.4 Summary and hypotheses

In this chapter, I detailed how the study was carried out: participants with no knowledge of

Japanese completed two tasks involving Japanese ideophones, under different conditions of
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stimulus presentation. The methodology was designed to triangulate the concept of iconicity from
different angles — through measures based on pre-reflective judgments and introspective ratings —
and to isolate the factors of sensory modality and writing system influence. Based on the literature
and the theoretical framework (Chapter 2) the following hypotheses were formulated prior to data

collection, guiding expectations.

H1: Above-Chance Guessing

Non-Japanese speakers will be able to recognize the meanings of ideophones at a rate significantly
above chance. In other words, in the Choosing Task participants will select the correct meaning
more often than the 50% expected by random guessing. This hypothesis (H1) reflects the
expectation of primary iconicity — that the sound of an ideophone carries clues to its meaning even
without prior knowledge of the meaning of the ideophone. Success in the Choosing Task would

mirror classic findings like the bouba-kiki effect, generalized to natural language ideophones.

H2: Modality Effect

Iconicity effects will differ by sensory modality of the ideophone. Specifically, I predicted that
auditory ideophones would yield the highest performance since the iconicity is in this case
unimodal and most transparent, followed by visual ideophones, and that interoceptive (internal
state) ideophones would yield the lowest performance in terms of both Choosing Task accuracy
and Rating task. This hypothesis (H2) is derived from the implicational hierarchy, which suggests
that sound-based meanings are most universally accessible (most iconic), while internal feelings
are more abstract and might rely more on convention, and thus on secondary iconicity. Thus, I
expected participants to guess sound-related words (e.g., onomatopoeic ones) more easily than
purely visual or internal state words. Similarly, when rating, I expected them to perceive stronger
sound-meaning resemblance for auditory ideophones, and the weakest for words describing

internal sensations.

H3: Orthography Influence
The general expectation was that the presence and congruence of written kana would modulate
participants’ performance and judgments. I hypothesized that Condition 2 (Congruent Script)

would produce the highest Choosing Task accuracy and the highest iconicity ratings on average.

48



Condition 1 (Audio-Only) was expected to be slightly lower, representing baseline performance
with no orthographic influence. Condition 3 (Incongruent Script) was expected to produce the
lowest accuracy and ratings. In short, seeing a matching script (hiragana or katakana in line with
the word’s “feel”) should enhance iconicity, while seeing a mismatching script may confuse or
dampen iconic cues. For example, if a word that sounds ““sharp” is also seen in the spikier-looking
katakana script, participants might be even more confident in its meaning and rate it as highly
iconic; if that same word is shown in the softer-looking hiragana, it might create a slight dissonance
and lower performance. This set of predictions (H3) aligns with the idea of iconicity in written
form and is informed by prior hints in the literature that orthography can influence sound
symbolism judgments.

With these hypotheses in mind, the study was conducted, and data were collected. In the
next chapter, I present the results of the Choosing Task and Rating Task, analyzing them with
respect to the sensory modalities and orthographic conditions. I then discuss how the findings bear

on the research questions and the hypotheses outlined above.

49



Chapter 4 Results and Discussion

This chapter presents the empirical findings from the experimental study detailed in Chapter 3.
The primary goal of this investigation was to explore the nature of both unimodal and cross-modal
iconicity in Japanese ideophones among non-speakers of Japanese, focusing on the interplay
between primary and secondary iconicity, the role of different sensory modalities, and the
influence of orthography. The results are organized into four main sections. In Section 4.1, the
outcomes of the two-alternative forced-choice Choosing Task are presented, providing a measure
of participants' pre-reflective judgements of the meanings of ideophones. This section analyzes
overall accuracy and performance across the independent variables: sensory modality (auditory,
visual, interoceptive) and experimental condition (Audio-Only, Congruent Script, Incongruent
Script). In Section 4.2, the findings from the Rating Task are presented. This provides a measure
of the reflective judgments on how iconic participants perceived the sound—meaning relationship
of each ideophone to be. These results are examined across modalities and conditions to assess
participants' impressions of iconicity. In Section 4.3, a comparative analysis examines the
relationship between the accuracy scores from the Choosing Task and the reflective judgments
from the Rating Task. In Section 4.4, these quantitative results, supplemented by qualitative
observations from the post-experiment questionnaires, are then discussed in relation to the three
hypotheses (H1-H3) established at the end of Chapter 3, setting the stage for the final conclusions
in Chapter 5.

4.1 Choosing Task results

Participants’ overall success on the guessing task was above chance. Across all conditions the
mean number of correct guesses per participant was 19.25 out of 30 (SD = 3.20, range 14-27).
This corresponds to a mean accuracy rate of 64%, well above the 50% chance level. This finding
supports the claim that the form of Japanese ideophones provides non-Japanese speakers with cues
sufficient to guide interpretation. Further, as shown in Figure 7, performance varied systematically

by modality. Unimodal auditory ideophones were guessed most accurately (M = 6.86 out of 10,
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SD = 1.26), followed by visual ideophones (M = 6.42, SD = 1.10), with interoceptive ideophones
guessed least accurately (M = 5.97, SD = 1.17). This suggests that auditory expressions, which
signify sounds directly, and thus unimodally, were most transparent to participants.

However, accuracy varied little by orthographic condition (Figure 8); Participants in the
Audio-Only, Congruent, and Incongruent Script conditions performed at similar levels, suggesting
that orthography did not strongly influence guessing accuracy at the group level.

Figure 7. Mean accuracy by modality

Mean accuracy by modality

—
o

S = N W bk U1 O 0 O

Auditory Visual Interoceptive

Figure 8. Mean accuracy by condition
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4.1.1 Mean accuracy by participant and ideophone

Individual differences were marked (Figure 9). The best-performing participants achieved scores
close to 27 out of 30, corresponding to nearly 90% accuracy, whereas the lowest-performing
scored between 14 and 16 (=47-53%). This wide spread indicates that some individuals were far
more attuned to sound—meaning clues than others. Notably, participants’ success did not cluster
by condition: high and low performers were found in all three groups (Audio-Only, Congruent,
Incongruent). This reinforces the conclusion that orthographic presentation had little systematic
effect: an attentive participant could do well even without seeing any script, and conversely a less
attuned participant might struggle even with a “congruent” script available.

Performance also varied greatly across ideophones themselves (Figure 10). Some
ideophones were consistently identified correctly, particularly those with strong onomatopoetic
qualities (e.g. auditory words mimicking other sounds). Others, especially interoceptive
ideophones referring to internal states, elicited near-chance performance, demonstrating that
certain meanings are less transparent to naive listeners. In fact, accuracy ranged from almost 94%
correct for the easiest item down to 36% for the hardest. The most guessable ideophones tended to
be those with very transparent sound—meaning relationships, often classic onomatopoeic sounds
or ideophones with clear sensory imagery. For example, several auditory ideophones such as
sakutto (a9) had accuracy rates above 80%, indicating that even without knowing Japanese,
participants could infer their meanings from the sound alone. By contrast, the items that elicited
the poorest performance were largely interoceptive ideophones items like dokidoki (19), were not
consistently identified (despite high iconicity ratings, see Section 4.2). These yielded accuracy

around chance (50% or below).
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Figure 9. Mean accuracy by participant
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Figure 10. Mean accuracy by ideophone
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4.2 Rating Task results

The Rating Task provides a complementary perspective. Across all participants and stimuli, the
grand mean iconicity rating was 4.26 on a 7-point scale, suggesting that participants perceived
ideophones to be moderately iconic on average. Unlike the Choosing Task, ratings varied across
conditions. Participants in the Audio-Only condition provided the highest ratings (M = 4.50), while
those in the Congruent and Incongruent Script conditions produced lower ratings (M = 4.15). This
pattern may reflect a relative advantage for auditory presentation when evaluating iconicity
directly, perhaps because visual script provided either no additional cues or distracting,
incongruent cues (see Figure 11).

Thus, merely seeing the ideophones written (in either kana script) tended to reduce
participants’ judgments of iconicity relative to hearing alone. This outcome is intriguing: one
might have expected the Congruent script to enhance the iconic impression, but instead the
presence of any written script coincided with a modest drop in perceived iconicity. One
explanation is that the audio-only presentations provided a purer iconic experience, allowing
participants to focus solely on sound—meaning resemblances, whereas adding written forms
introduced noise or cognitive load. In the Congruent condition, the script was “matched” to the
ideophone’s typical form, yet it may not have added any meaningful cues for non-readers of
Japanese, functioning essentially as a distraction. In the Incongruent condition, the mismatch
between sound and an unexpected script could have created a subtle dissonance. The net effect in
both cases was that participants with audio-only stimuli felt slightly more confident about iconicity.
that for participants with no knowledge of kana, seeing the characters did not boost iconicity, and

may even have dampened it.
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Figure 11. Mean rating by condition
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Ratings also differed by modality (Error! Reference source not found.). In contrast to the
Choosing task, however, interoceptive ideophones received the highest ratings (M = 4.45, SD =
0.78), followed by visual (M = 4.24, SD = 0.28) and auditory ideophones (M = 4.08, SD = 0.60).
Individual variation in rating behavior was observed (Figure 13Error! Reference source not
found.). Some participants used the full 1-7 range, while others clustered ratings narrowly around
the mid-scale, suggesting differences in interpretive strategy. Nonetheless, the modality pattern
(interoceptive > visual > auditory) held consistently across individuals. Also, there was
considerable variation in the ratings of individual ideophones (Figure 14).
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Figure 13. Mean rating by participant

Mean rating by participant

Ju—
N

3 4 5

C3-P06
C1-P02
C1-P01
C1-P10
C2-P02
C3-P04
C2-P01
C2-P11
C1-P06
C3-P02
C3-P10
C1-P09
C1-P11
C3-P07
C2-P05
C3-P01
C1-P04
C1-P05
C3-P09
C2-P12
C2-P10
C3-P08
C2-P07
C1-P07
C2-P03
C2-P13
C2-P04
C3-P05
C2-P09
C3-P12
C3-P03
C2-P06
C2-P08
C1-P03
C1-P08
C3-P11

® Condition 1 Condition 2 Condition 3



Figure 14. Mean rating by ideophone
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4.3 Cross-task comparison

Comparing Choosing Task accuracy and Rating Task iconicity scores reveals both convergence
and divergence (see Figure 15-Figure 16). Some ideophones, such as sakutto (a9), scored high in
both accuracy and ratings. Others, however, diverged sharply. The most striking example is
dokidoki (19), which received the highest iconicity rating but only modest accuracy in the Choosing
Task. These findings indicate that (pre-reflective) Choosing Task performance and reflective
iconicity judgments, while to some degree correlated, are not equivalent. As shown in Figure 7
and Figure 12, the orders are reversed, with unimodal auditory ideophones being judged correctly
most easily in the Choosing Task, while receiving the lowest score in the Rating Task. One
interpretation is that high accuracy scores diverging from iconicity ratings seem to reflect an
immediately perceptible resonance between expression and content, whereas reflective ratings

capture an additional dimension of vividness and expressivity.

Figure 15. Mean accuracy vs. rating by condition
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Figure 16. Mean accuracy vs. rating by modality
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4.4 Hypothesis Evaluation

H1 (Above-Chance Guessing): Non-Japanese participants will guess ideophone meanings at a rate
significantly above chance (50%). This hypothesis was supported. As reported in Section 4.1, the
mean accuracy in the Choosing Task was ~64%, well above chance, and all 36 participants
exceeded the 50% benchmark (even the lowest score was 14 out of 30 (= 47%), essentially at
chance level, while most were much higher). Figure 7 illustrates that in each modality, the average
correct out of 10 was clearly above 5 (chance). A one-sample comparison would confirm that
19.25/30 correct is statistically greater than 15/30 (chance), validating H1. This finding
corroborates previous research and suggests a large degree of iconicity (arguably both primary and
secondary) in ideophones: even without knowing Japanese, Choosing Task accuracy was
significantly higher than the 50% chance level, demonstrating sensitivity to iconic expressions.

This reinforces the claim that ideophones are not experienced as arbitrary by naive listeners.

H2 (Modality Effect on Guessing): Iconicity effects will differ by sensory modality; specifically,
auditory ideophones will yield the highest Choosing Task accuracy, followed by visual, and
interoceptive ideophones the lowest. This hypothesis was confirmed by the Choosing Task results.

As detailed earlier, participants’ accuracy means did follow Auditory > Visual > Interoceptive
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(6.86, 6.42, 5.97 out of 10, respectively; see Figure 7). This ordering is consistent with the
prediction derived from the implicational hierarchy of ideophone iconicity, where sound-based
meanings are hypothesized to be the most universally accessible, and internal state meanings the
least. The data supports the notion that unimodal iconicity (sound to sound mappings) is more
readily perceived than cross-modal iconicity involving internal sensations. It’s worth noting that
while the pattern matches H2, the magnitude of differences was moderate. Participants still got a
non-trivial number of visual and interoceptive items correct, just fewer than auditory. Nonetheless,
H2 holds: the modality of the ideophone significantly influenced guessing success. This outcome
dovetails with patterns in other studies. This indicates that participants perceived them as highly
expressive, even without being able to identify their meanings. Further, the dissociation between
the Choosing and Rating tasks aligns with McLean, Dunn and Dingemanse (2023), who found that
explicit iconicity ratings and “guessing” accuracy (i.e. pre-reflective judgements) often diverge,
apparently since in the case of explicit rating, participants are affected by as yet undefined factors,

such as expressivity.

H3 (Orthography Effect on Guessing): Seeing an ideophone’s usual script will enhance iconicity
performance, while seeing it in an incongruent script will diminish performance (Congruent script
> Audio-only > Incongruent in Choosing Task accuracy). This hypothesis was not supported. As
seen in Section 4.1, there was no significant advantage or disadvantage conferred by orthographic
condition on guessing accuracy (Figure 8). Participants in the Congruent script condition did no
better than those in the Audio-only condition. In fact, their mean total scores were virtually
identical (~19/30 each). Likewise, the Incongruent script group did not underperform the others;
their mean was slightly, but not meaningfully, higher, and any minor differences were attributable
to chance. Thus, contrary to H3, providing a “matched” kana script did not boost participants’
ability to guess meanings, nor did a mismatched script impair it. This suggests that
orthographically mediated iconicity, if it exists for these stimuli, was too subtle for non-Japanese
participants to leverage. The assumption that hiragana’s roundness versus katakana’s angularity
might modulate perceived meaning was not borne out in behavior, at least not in this guessing

measure. This finding contrasts with some prior evidence from native Japanese readers (e.g.
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Iwahara, Hatta & Maehara 2003), who found that Japanese speakers associated certain scripts with
certain imagery. In this case, for participants who could not actually read the scripts, those visual
forms did not translate into better guessing. The lack of an orthography effect in guessing aligns
with the idea that the iconicity relied on in this experiment was primarily based on the auditory
modality, whereas any cues from writing require cultural familiarity and being more accustomed
to the specific semiotic system to be effective. H3’s predicted ranking (C2 > C1 > C3) did not
appear; orthography had negligible impact on Choosing Task performance.

In sum, the experimental study investigated unimodal and cross-modal iconicity in
Japanese ideophones through two complementary behavioral tasks and post-experimental
reflections. Three central findings can be highlighted. First, participants performed above chance
in the Choosing Task, confirming that even non-speakers are able to exploit iconic form—meaning
correspondences. This supports Hypothesis 1 and reinforces the notion that primary iconicity,
particularly salient in auditory ideophones, provides a direct motivational link between sound and
meaning. Second, modality significantly shaped performance and perception. Participants
“guessed” auditory ideophones most accurately, visual ideophones somewhat less, and
interoceptive ideophones least in the Choosing Task. In contrast, reflective iconicity ratings
revealed the opposite trend: interoceptive ideophones were perceived as most iconic, while
auditory items were rated lowest. This divergence between behavioral accuracy and reflective
evaluation mirrors McLean, Dunn and Dingemanse’s (2023) demonstration that guessing and
rating tasks capture different but complementary dimensions of iconicity. Third, orthographic
presentation produced minimal effects at the group level, though some individual participants
reported being influenced by script shape. This suggests that Japanese kana orthography exerts
only a weak role in cross-modal iconic judgments among non-speakers, though its potential

interaction with cultural familiarity should not be dismissed.
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Chapter 5 Conclusions

In this thesis, drawing on concepts from cognitive semiotics and phenomenology, I have examined
cross-modal iconicity in Japanese ideophones through guessing accuracy and iconicity measures.
Following the principle of the conceptual-empirical loop, the aim has been to integrate
experimental findings with theoretical perspectives on iconicity, within a general cognitive
semiotic approach. In this final chapter, I summarize the contributions of the study by answering
the research question (5.1), addressing briefly some limitations of the study (5.2) and finally
returning to the conceptual side of the conceptual-empirical loop (see Section 2.1), addressing how

the study provided new insights into the pivotal concepts (5.3).

5.1 Answering the research questions

5.1.1 RQ1: Primary and Secondary Iconicity in Ideophones

The first research question (RQ1) asked about the relationship between primary and secondary
iconicity in the perception of ideophones. The results demonstrate that since participants who do
not speak Japanese could “guess” the meanings of Japanese ideophones above chance level, their
iconicity is not only secondary, but to a considerable degree also primary, consistent with the
conclusion of Ahlner and Zlatev (2010) concerning fictive words. The Choosing Task performance
is arguably the best measure of this, as it reflects pre-reflective judgements, which are closer to the
more basic levels of intentionality (see Section 2.2.1).

Rating Task judgments, by contrast, involve introspection to considerable extent, and are
thus less reliable, as they appear to be sensitive to factor like vividness and expressivity, rather
than iconicity (i.e. resemblance between expression and content) per se. The discrepancy between
tasks was a central finding of the study. The Choosing Task primarily reflected primary iconicity,
since successful performance required participants to map sound directly onto meaning. Here,
auditory ideophones, with transparent imitative qualities, yielded the highest accuracy, confirming
that primary iconicity is strongest when perceptual resemblance is direct and unimodal

(Ramachandran & Hubbard 2001; Dingemanse et al. 2015). The Rating Task, by contrast, revealed
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that starting from secondary iconicity — asking participants to explicitly judge the resemblance
between a given expression and what it signifies — provided conflicting results. That is, participants
often judged ideophones as highly iconic even when they failed to guess their meanings correctly,
particularly with interoceptive items. This echoes McLean, Dunn and Dingemanse’s (2023)

demonstration that iconicity ratings can remain high regardless of guessing accuracy.
5.1.2 RQ2 Which sensory modalities are perceived as more iconic?

In the Choosing Task, unimodal auditory ideophones were identified most accurately, followed by
cross-modal visual and interoceptive ones. This confirms that ideophones imitating external
sounds provide the most transparent cues for non-speakers, consistent with cross-linguistic
findings on the robustness of unimodal iconicity, when the mapping is from auditory expressions
to auditory meanings (Cwiek et al. 2021). In contrast, interoceptive ideophones were the hardest
to guess correctly, reflecting the relative opacity of internal bodily states to iconic representation.
As pointed out above, the Rating Task reversed this hierarchy. Participants judged interoceptive
ideophones as most iconic, followed by visual and auditory ones. This suggests that while
interoceptive ideophones lack transparent mappings that facilitate guessing, their structural
features (e.g., repetition, vowel quality, prosody) nevertheless evoke a strong introspective “sense
of iconicity”, even if this was in a sense illusory. This aligns with lida and Akita’s (2023)
perceptual-strength norms, which indicate that interoceptive concepts are often rated as abstract
and difficult to verbalize.

Second-person reports shed further light on these patterns. Many participants described
basing their decisions on “feelings” or “tonality”, particularly for words that did not transparently
resemble a sound. For example, one participant explained: “I would consider the meaning and how
it feels, and then choose the word that most resembled that feeling.” Another noted that
interoceptive items required imagining how an internal sensation should sound, leading them to
rely on general impressions of softness, harshness, or rhythm. This second-person data illustrates
how participants projected cross-modal associations onto forms even when direct resemblance was
absent, helping explain why interoceptive ideophones received high iconicity ratings despite lower

guessing accuracy.
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Together, these results support the conclusion that auditory ideophones are most
transparent in terms of primary iconicity. Visual ideophones consistently occupy a middle position,
benefiting from partial resemblance but lacking the transparency of sound imitation or the
expressive force of interoceptive forms. This modality hierarchy provides nuanced evidence for

the multi-layered nature of iconicity.
5.1.3 RQ3: To what extent does Japanese orthography influence perceptions of iconicity?

The role of orthography was less clear-cut. In terms of accuracy, orthographic condition had little
systematic effect. Participants in the Audio-Only, Congruent Script, and Incongruent Script
conditions performed at comparable levels, suggesting that the script in which ideophones were
written did not substantially enhance or impair their ability to guess meanings. This finding
contrasts with Iwahara, Hatta and Maehara (2003), who showed that script-type can influence
perceived compatibility in native readers. For non-speakers, script appears to have been a weaker
cue.

However, subtle effects emerged in the Rating Task. Participants in the Audio-Only
condition provided the highest iconicity ratings overall, while those in the Congruent and
Incongruent Script conditions rated ideophones slightly lower. This suggests that script did play a
role, but not in the expected direction. Rather than enhancing iconic perception, the presence of
script may have introduced noise or distraction, reducing participants’ confidence in their
judgments. A similar finding was reported by Turoman and Styles (2017), who showed that script-
level visual features can bias sound-symbolic judgments in ways that do not always align with
phonological cues.

Qualitative data further illuminate these effects. Several participants spontaneously
reported being drawn to the shape of the kana, describing certain characters as “rounded for softer
words” or “sharp/angular for harsher words”. One participant remarked: “I attempted to match the
image to the sound that I felt most appropriately fitting to the shape of the letters. This proved
challenging due to my lack of familiarity.” These comments demonstrate that even naive
participants used orthographic form as a source in making their introspective judgments ,

attempting to align visual features of kana with perceived meanings.
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At the same time, others stated explicitly that they ignored the script, focusing entirely on
auditory cues. One interviewee explained: “I never really focused on the visual representation. |
only concentrated on the audio recordings.” This variation in reported strategy aligns with the
quantitative results: script did not reliably boost performance across the group, but for some
individuals, it provided an additional, but inconsistent, dimension of perceived iconicity.

Overall, the findings indicate that orthography exerted weak and inconsistent effects for
non-speakers. While script shapes were occasionally recruited into participants’ judgments, they
did not significantly alter group-level accuracy or ratings. This contrasts with findings among
native speakers (Iwahara, Hatta & Maehara 2003) but supports the claim that orthographic
iconicity is language-specific and requires cultural familiarity to function systematically.
Ideophones may provide expressive resources that render them “vivid”, but as shown by the study,
this does not necessarily correspond to the strength of iconicity: the degree of resemblance between

expression and content,

5.2 Limitations and further research

Several limitations temper these conclusions. The participant sample, drawn from non-Japanese
speakers, may not generalize to populations with varying degrees of Japanese exposure or different
orthographic literacies. The experiment employed a restricted stimulus set of thirty ideophones,
which, although balanced across modalities, cannot capture the full diversity of the Japanese
ideophone lexicon. The orthographic manipulation used only hiragana and katakana, excluding
kanji-based forms and handwritten variation. Further, the study did not systematically analyze
response times, which could provide further insight into processing differences between
modalities. Finally, inferential statistics were not employed. These are all aspects that are to be

improved in future research.

5.3 Returning to the conceptual side

Stepping back from the specifics, these findings offer a valuable opportunity to revisit the

conceptual-empirical loop, including the three “what” questions (see Figure 1).
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What is iconicity?

Iconicity is best understood not merely as resemblance but as a semiotic ground that motivates the
relation between expression and content. Following Peirce and further elaborated by Sonesson,
iconicity is a way in which the expression signifies its content by virtue of perceivable similarity,
either on the levels of simple features, in imagistic iconicity, or by sharing structural qualities that
one sees as analogous, in diagrammatic iconicity (Sonesson 2023: 205). Unlike the Saussurean
assumption of arbitrariness, iconicity provides motivation to sign use and interpretation, showing
how signs can be experienced as meaningful even prior to or beyond convention. At the same time,
iconicity rarely exists in isolation. Signs typically combine all three Peircean grounds, iconicity,
indexicality, and symbolicity, where iconicity supplies resemblance-based motivation,
indexicality supplies contiguity-based motivation, and symbolicity provides a more
conventionality-based meaning. In language, this means that iconicity is not opposed to
conventionality but combines with it, as a motivating force that interacts with sedimented linguistic
norms to form meaningful content.

Primary and secondary iconicity interact in any context and experimental task, including a
Choosing Task-like paradigm, as explained by Ahlner and Zlatev (2010) (see Section 2.3).
Judgments from the Choosing show that expression and content can resonate directly, while
reflective ratings capture a sense of vividness and expressivity that does not necessarily reflect
iconicity. This aligns with phenomenological accounts of intentionality, where more basic layers
of intentionality involve immediate embodied experience, and reflective intentionality entails

conscious interpretation, which is always fallible.

What is unimodality and cross-modality in iconicity?

Unimodal iconicity refers to resemblance-based mappings within the same sensory modality: for
example, onomatopoeic words in speech imitating auditory experiences. Cross-modal iconicity,
by contrast, involves mappings across different modalities, such as associating sound with shape
or movement (Ahlner & Zlatev 2010). In many cases, visual mappings are robustly perceived, as
shown by the bouba—kiki effect (Ramachandran & Hubbard 2001), and related findings, where
auditory forms are mapped to visual shapes above chance levels. However, when the mappings

involve more elusive experiential domains such as, the arguably vague “modality” referred to in
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this thesis as interoceptive, which cannot be reduced to a discrete sensory modality, the basis for
cross-modal iconicity becomes less clear. This aligns with the present findings that ideophones
signifying interoceptive or affective states were the hardest for participants to guess, suggesting
that such mappings verge on the illusory: they are perceived as iconic only retrospectively, once
conventional associations have been learned. In this way, unimodal iconicity is often primary and
directly guessable, while cross-modal iconicity, particularly in the interoceptive domain, tends to

be secondary and more dependent on cultural and linguistic sedimentation.

What is language?

Language cannot be defined in terms of arbitrariness, as Saussure insisted (Saussure 1959: 67).
Such a position on the centrality of arbitrariness fails to account for the pervasive presence of
motivated signs in natural languages, from ideophones to sound-symbolic patterns and gesture-
speech ensembles (Dingemanse 2012; Zlatev 2018). Instead, language should be defined as a
semiotic system, emerging from and transcending predominantly iconic (and indexical) semiotic
systems such as mimesis and gesture (Zlatev 2018: 5-6). It can be thought of as a highly structured
and conventional, but non-arbitrary semiotic system in which iconic, indexical, and symbolic
grounds interact, stabilized by conventions but continually renewed through embodied experience
and intersubjective negotiation at actual situations. Language is thus not an arbitrary but a
motivated system in which iconicity plays a central role in grounding meaning, particularly in
ideophones, where resemblance and convention are fused in a way that illustrates the dynamic

interplay of primary motivation and secondary sedimentation.
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Appendix

Appendix A Practice and Trial Items

pairing modality hiragana hiragana hiragana katakana katakana katakana
word reading  meaning word reading  translation

pO auditory ok sotto softly, HH gataN with a bang
gently

pl visual Lok zitto motionless, /N paQ suddenly, in
fixedly a flash

p2 auditory A% AS  sorosoro  slowly, v gaNgaN  clanging,
quietly banging

p3 visual Z-< v sokkuri exactly 7Y garati completely,
alike, totally
spitting changed
image
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pairing modality hiragana hiragana hiragana katakana katakana katakana
word reading  meaning word reading  translation
a0 auditory % Z%  gosogoso witha 714 F % katakata  clattering,
rustling rattling
sound
al auditory L& L& sitosito splashing /X7 ¥ /37 batyabatya splashing
v\7
a2 auditory C%—LU % zyaazyaa  noisily RHZRH  potapota  dripping,
— gushing trickling
a3 auditory LYWLV  zirizir crisp, ¥ F v syakisyaki crisp,
crunchy ey crunchy
ad auditory T59%  zuruzuru  withaslurp ARUARY  poripori  munching,
crunching
a5 auditory < AV %5 sorotisorori noisily, with K% /3% dotabata  noisily, with
) heavy feet heavy feet
a6 auditory ey dosari with a thud 7 F v katitto click, snap
a7 auditory ELEL  dosidosi  withacreak,F > F > gisigisi with a creak,
squeak squeak
a8 auditory EEal) bosori ina ¥ v —% ¥ kyaakyaa  shricking,
whisper, in — squealing
a murmur
a9 auditory HZH T mogomogo with a T sakutto with a
crunch crunch
v0 visual <»2&V  kukkiri clearly, F7F 7  tiratira flickering,
distinctly, fluttering
sharply
vl visual < VW<V  kurikuri jagged, XY XY gizagiza jagged,
serrated serrated
v2 visual A&V doNyori  dark, *7%7  kirakira glittering,
gloomy sparkling
v3 visual [OYll)) pitari fluttering, &<t >  hirahira fluttering,
dangling dangling
v4 visual > LY bissir closely lined /X735 barabara  scattered, in
up, densely pieces
v5 visual SN, busuri smilingly, —====1  nikoniko  smilingly,
with a grin with a grin
v6 visual S huNwari  gently, airily, @2 =Y gotugotu  rugged,
flufty scragged,
angular
v7 visual IFAXY  boNyari  crisp Uy kiritto crisp
appearance, appearance,
stiffly stiffly
v8 visual £5%% marumaru plump, VY garigari very skinny,
rotund, emaciated
chubby
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v9

i0

il

i2

i3

i4

i5

i6

i7

i8

i9

visual

interoceptive

interoceptive

interoceptive

interoceptive

interoceptive

interoceptive

interoceptive

interoceptive

interoceptive

interoceptive

fe< <

IAED

FARY

LXiEA

To%0

bt

DOOW

DT

WPoT=h

mukumuku ruffled,

ulNzari

geNnari

syoboN

sukkiri

tyaNto

nobinobi

noNbiri

hokkoti

hotto

yuttari

AV RH
disheveled
botedom, Y27 U7
tedious, fed
up with
ravenously, 7Y 77
greedily

downhearte /L)L
d, dejected
to get 4747
irritated,
annoyed
attentive,
propet
attitude
anxious,
nervous
at leisure, in ¥ U U
a relaxed
manner
shivering,
feeling chilly
with a
feeling of
relief

R¥~F

INTINT

Sy

KU

with a rapid F¥ N
heartbeat
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bosabosa

wakuwaku

gatugatu

ruNrulN

iraira

dogimagi

harahara

girigiri

zokuzoku

dokiri

dokidoki

ruffled,
disheveled
excitement
nervous

>

ravenously,
greedily
happy,
elated,
euphoric
to get
irritated,
annoyed
flurried,
nervous

anxious,
nervous
just barely,
at the last
moment
shivering,
feeling chilly
being
startled,
getting a
shock

with a rapid
heartbeat



Appendix B Informed Consent Form

JOINT FACULTIES
2 g OF HUMANITIES
Lu ND AND THEOLOGY

UNIVERSITY

Informed Consent to Participate in a Study on Iconicity

This study is a part of a master’s thesis in cognitive semiotics at the Joint Faculties of
Humanities and Theology, at Lund University, supervised by Prof. Jordan Zlatev. It
consists of two tasks and takes about 25 minutes to complete in total.

The purpose is to study how well people can guess words in languages they don't know.
In the first task, you'll be given 30 pairs of two Japanese words and asked to match each
with their English translation out of two options. In the subsequent task you will be
asked how well some specific Japanese words resemble their meanings.

To participate in the study requires that you do not speak or understand Japanese. You
will also need to be able to hear the words, so please make sure you sit in a quiet place,
preferably with headphones and on a laptop or tablet. We will check for audio at the
start, and you won't be able to continue without it.

Participation is entirely voluntary, and your answers will be anonymous and confidential.
You have the right to cease participation at any time and withdraw from the study,
should you choose to do so. If you meet these requirements and want to participate,
please check the following boxes and click 'Next' to continue.

Researcher:

Nils Paulsson
ni7728pa-s@lu.se
+46 702089400

Supervisor:
Jordan Zlatev
jordan.zlatev@ling.lu.se
|| lam age 18 or older
|| I have read and understand the information above

— lunderstand that | am free to withdraw from engaging with the study at any time,
— by closing the browser tab, without giving any reason

I:I | consent Lo parlicipate in this research and want to continue

/0



Appendix C  Task Instructions

Choosing Task Instructions

In this task, you will be presented with 30 word pairs. It
takes about 10-15 minutes in total to complete. In each
trial, you will see two Japanese words and their English
meanings. Your task is to match one translation with the
Japanese word you think best fits that meaning.

First, two words will play automatically and appear side
by side. Click either to replay as needed.

Then, read their translations and decide which one is
which. One will be highlighted as the target meaning.

Click to select the Japanese word below that you feel
best fits that meaning. This will start the next trial.

When ready, press 'Next' to begin a practice run.

Rating Task Instructions

In this task, you will rate 30 words from the
previous task. It takes about 5-10 minutes in total
to complete. In each trial, you will be shown a
Japanese word together with its English meaning.
Your task is to rate how much you think the word
resembles its meaning on a scale from 1to 7.

1indicates no resemblance
while 7 indicates strong resemblance.

Click on a number (1-7) to select your rating, then
press 'Next' to submit your response.

When ready, press 'Next' to begin a practice run.
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Listen to these two Japanese words.
Click to replay.

JAN V

One of them means completely, totally changed
The other means exactly alike, spitting image
Which one do you think means
exactly alike, spitting image?
Click one to select:

A V

Listen to these two Japanese words.
Click to replay.

Ny & Lok

One of them means motionless, fixedly
The other means suddenly, in a flash
Which one do you think means

suddenly, in a flash?
Click one to select:

AV Lok
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Listen to these two Japanese words.
Click to replay.

o & VAV

One of them means motionless, fixedly
The other means suddenly, in a flash
Which one do you think means

suddenly, in a flash?
Click one to select:

o & Tk

Listen to the Japanese word below.
Click to replay.

Replay

A

It means exactly alike, spitting image

Do you think there is a resemblance
between the word and its meaning?

No 1 6 Strong
resemblance resemblance
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