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Preface

This book began with a persistent intuition: that logic, in its classical
form, captures only part of the story of meaning and reference. Tradi-
tional logical systems—powerful in their abstraction and rigor—have
often bracketed off the messiness of actual communication: the
pointing finger, the shift of gaze, the rise in pitch, the sketch on a nap-
kin. Yet in everyday life, these non-linguistic elements are not extrane-
ous; they are constitutive of how language works. We refer not merely
by naming, but by showing, demonstrating, emphasizing, and sharing a
situation with others.

The central aim of this work is to bring these non-linguistic dimen-
sions—gesture, prosody, gaze, visual representation, contextual back-
ground—into the philosophical and logical discussion of reference. In
doing so, | argue that reference is not a purely symbolic act. It is embod-
ied, context-sensitive, and distributed across multiple modalities of ex-
pression. To understand reference adequately, we must look beyond
linguistic form to the broader ecology in which human communication
occurs.

The structure of the book follows a conceptual arc. Chapter 1 outlines
the classical tension between logic’s aspiration to context-
independence and the inherently situated nature of reference. Chapter
2 traces the historical development of this tension, showing how con-
text was alternately suppressed and rediscovered across philosophical
traditions. Chapters 3 and 4 delve into specific non-linguistic elements—
gesture and prosody—and their roles in anchoring meaning and deter-
mining logical force. Chapter 5 addresses contemporary contextualist
theories, asking how context shapes not only interpretation but the
very truth-conditions of utterances. Chapter 6 then explores visual and
demonstrative reasoning, arguing that what is shown can be just as ep-
istemically rigorous as what is said. The final chapter offers a synthesis



and suggests future directions for a logic attuned to multimodality and
embodiment.

This project stands at the intersection of logic, philosophy of language,
pragmatics, cognitive science, and semiotics. It is neither a technical
treatise in formal logic nor a purely descriptive account of communica-
tion. Rather, it is a conceptual investigation into what it would mean to
take non-linguistic elements seriously in a theory of reference. At its
core is the conviction that meaning is not exhausted by text, and that
logic—properly expanded—can help us understand not just the struc-
ture of sentences, but the full spectrum of human reference and rea-
soning.

| owe special thanks to Dr. Yunus Emre Akbay for his attentive guidance,
insightful suggestions, and steady support throughout the preparation
of this manuscript. His care and clarity helped shape the final form of
the work in ways | deeply appreciate.

Mahmut Sami Ozdil
Konya, 2025
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Chapter 1

Logic and Non-Linguistic Elements

Formal logic has historically emphasized clarity, precision, and abstrac-
tion by excluding context-sensitive elements of communication?. In clas-
sical approaches, meaning and reference were treated as properties of
idealized sentences or symbols, independent of the messy circumstanc-
es of actual language use.? However, human communication inherently
relies on a rich tapestry of non-linguistic dimensions — including ges-
tures, eye gaze, intonation, and other situational cues — which pro-
foundly shape how meaning is conveyed and interpreted.3 This chapter
introduces the central tension of this book: the gap between traditional
logic’s context-free ideals and the context-rich reality of language in
use. By examining the foundations of logical theory and the role of non-
linguistic elements in reference, we set the stage for a more expansive
view of logic, one that treats gestures, prosody, and other embodied
cues not as extraneous, but as integral components of meaning and
reference.

To ground our discussion, we begin by clarifying key concepts: what do
logicians mean by reference and meaning, and what counts
as context or non-linguistic elements in communication? We then turn
to the classical foundations laid by Aristotle (384 BCE — 322 BCE) and
later formalized by philosophers like Frege (1848 — 1925) and Tarski
(1901 — 1983), who sought universal and context-independent accounts
of truth and reference. Next, we explore why context does matter for a
complete account of reference, drawing insights from philosophy—such

1 Alfred Tarski, “The Semantic Conception of Truth: And the Foundations of Seman-
tics,” Philosophy and Phenomenological Research 4, no. 3 (1944): 347,
https://doi.org/10.2307/2102968.

2 Gottlob Frege, “Sense and Reference,” The Philosophical Review 57, no. 3 (1948):
213, https://doi.org/10.2307/2181485.

3 Adam Kendon, Gesture: Visible Action as Utterance (Cambridge: Cambridge Univer-
sity Press, 2010), 79.
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as Ludwig Wittgenstein’s concept of language-games, developed by the
Austrian philosopher (1889-1951), which emphasizes the role of use
and practice in meaning—and noting that even within formal semantics
there is an implicit recognition of the role context plays in interpreta-
tion. We then introduce interdisciplinary perspectives — from prag-
matics, linguistics, and cognitive science — that reveal how gesture,
tone, and other non-verbal cues are fundamental to language and
thought. Finally, the chapter outlines the structure of the book and mo-
tivates the need to reframe logical theory as inclusive of multimodal,
embodied, context-sensitive forms of reference.

e 1.1 Key Concepts: Reference, Context, and Non-Linguistic Elements

Reference in logic and the philosophy of language refers to the relation-
ship between linguistic expressions and the world they describe. To re-
fer is to pick out or point to some object, person, or state of affairs. For
example, a proper name like “Socrates” refers to a particular individual,
and a demonstrative like “that book” refers to some specific book that is
distinguished from others by means of a pointing gesture or a situation-
al clue.* Classical theories of reference, such as those developed by Fre-
ge, treat reference as the objective link between words and things — e.g.
the reference of a name is the actual object it denotes, and the refer-
ence of a sentence is its truth-value.> Importantly, reference is distin-
guished from sense or meaning in the Fregean tradition: the sense of an
expression is the mode of presentation or the content of thought it con-
veys, whereas the reference is the external entity or truth-condition
that content corresponds to.® In everyday terms, when we talk about
reference we are concerned with how language connects to things in
the world — how words like pronouns, names, and descriptions latch
onto objects, people, places, or events.

4 David Kaplan, “Demonstratives,” in Themes from Kaplan, ed. Joseph Almog, John
Perry, and Howard K. Wettstein (New York: Oxford University Press, 1989), 562.

> Frege, “Sense and Reference,” 213, 230.

& Frege, 210.
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Context encompasses all the factors outside the literal words them-
selves that can influence meaning and reference. This includes the phys-
ical and social situation in which communication occurs—such as the
identities of the speaker and listener, the time and place of the utter-
ance, and the presence of relevant objects or events—as well as the
prior discourse and shared background knowledge. Certain expressions,
called indexicals or deictics, depend directly on context for their refer-
ence: words like “I,” “here,” or “now” have meanings that shift with
each use, referring to the speaker, location, or time of utterance.’ For
instance, “l am hungry” refers to different individuals depending on who
speaks, and “that book is interesting” can only be understood if one
knows which book the demonstrative refers to, a relation that is typical-
ly established through a pointing gesture or situational awareness.? In
logic and semantics, context is sometimes regimented as a set of pa-
rameters—such as the identity of the speaker, the time and place of
utterance, and other situational variables—but traditional logic often
tries to minimize context-dependence by treating language in abstrac-
tion.? In this book, we use “context” in a broad sense to include all
those extra-linguistic factors — from the physical environment to the
speakers’ intentions and social cues — that can affect what an utterance
means or what it refers to.

Non-linguistic elements are the aspects of communication that
are not words or grammar but nevertheless convey meaning.l® These
include gestures—defined as meaningful movements of the hands, face,
or body—gaze, understood as eye contact and direction of looking, faci-
al expressions, prosody—the tonal, rhythmic, and pitch-related features
of speech—and other bodily or environmental cues.’* A common dis-
tinction is drawn between paralinguistic elements—defined as features

7 Kaplan, “Demonstratives,” 513.

8 Kaplan, 500, 512.

®  Tarski, “The Semantic Conception of Truth,” 347.
10 Kendon, Gesture, 67.

11 Kendon, 310.
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like tone of voice and loudness that accompany speech—and extralin-
guistic elements such as gestures and images, which may function
alongside language but are not themselves linguistic.

In this chapter and book, we focus on those non-linguistic elements that
contribute to reference — that is, how they help indicate which objects
or events words are about — and to meaning more generally. For exam-
ple, a pointing gesture can indicate which object the word “that” is re-
ferring to, eye gaze can signal which person in a room is being ad-
dressed by “you,” and prosodic emphasis can tell us which part of a
sentence is meant to carry focus or contrastive meaning.? Such ele-
ments are pervasive in real-world communication. Even though they are
not part of linguistic syntax or vocabulary, they form a crucial layer
of how we communicate our intentions and link our words to the world.

By clarifying these concepts — reference, context, and non-linguistic el-
ements — we can better appreciate the gap between the idealized view
of meaning in traditional logic and the embodied, situated nature of
meaning in actual human practices. With these definitions in hand, we
now turn to the classical foundations of logic, where the treatment of
reference was deliberately insulated from context and non-verbal ele-
ments. Understanding this classical perspective will help us see both
what was achieved and what was omitted in the standard logical ac-
count of meaning.

e 1.2 Classical Foundations: Logic and the Exclusion of Context

The classical tradition of logic, beginning with Aristotle’s Organon in
antiquity, established a paradigm of reasoning that deliberately ab-
stracts from particular contexts. Aristotle’s logic was fundamentally
concerned with the form of propositions and arguments rather than
their specific content. In his syllogistic, an argument’s validity depends
on its structure—that is, on the relationships between terms expressed

12 David McNeill, Gesture and Thought (Chicago: University of Chicago Press, 2005),
39-40; J. L. Austin, How to Do Things with Words: Second Edition, ed. J. O. Urmson
and Marina Sbisa (Oxford: Oxford University Press, 1975), 74.
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in patterns such as “All A are B; all B are C; therefore, all A are C"—not
on the particularities of who is speaking or what the subject matter is.!3
This focus on form went hand in hand with an aim
for universality and necessity.  Aristotle  distinguished between
knowledge of truths that are eternal and necessary versus those that
are contingent and specific. Rigorous logical reasoning (apodeixis) was
concerned with the former—that is, propositions true in all times and
places—while more contingent statements about particular situations
were relegated to a weaker status, addressed instead through dialectic
or rhetorical means.’ In other words, Aristotle set the boundaries of
“proper” logic to exclude what he saw as accidental or context-bound
aspects of statements. For example, he classified propositions according
to whether they were universal (“All S are P”) or particular (“Some S are
P”) and dealt with essential connections (as in “All humans are mortal”)
as opposed to accidental ones (“All the people in this room are sitting”).
To Aristotle, a statement like “All birds have feathers” expresses a nec-
essary, context-independent connection that belongs to the essence of
being a bird, whereas “Everyone in the market is wearing a hat” ex-
presses a contingent fact—an accidental detail arising from a particular
situation that could easily be otherwise.'® Logic, in its strictest form,
was tasked with the former kind of truth — general and de-
contextualized — and deliberately bracketed the latter.

Aristotle’s approach thus excluded contextin a twofold sense. First,
the immediate context of utterance — who says a sentence, when, and
where — was irrelevant to its truth or falsity. A valid syllogism holds re-
gardless of the speaker or occasion.'® Second, Aristotle also set aside
much of what we might call background context or pragmatic factors by
insisting on analyzing propositions at face value—for example, treating

13 Aristotle, The Organon: The Works of Aristotle on Logic, ed. Roger Bishop Jones,
trans. E. M. Edghill et al. (Place of publication not identified: CreateSpace Independ-
ent Publishing Platform, 2012), 160.

14 Aristotle, 157-58.

15 Aristotle, 161.

16 Aristotle, 160.

15



statements like “All S are P” as either true or false in general, without
regard for exceptions or pragmatic nuance. In his division be-
tween rigorous logic and persuasive reasoning, Aristotle notes that the
latter deals with “reasoning that is acceptable to a particular audience”
or with claims about “accidental properties and contingent events,”
whereas the former deals with demonstrative knowledge of universals.
This effectively means that how language is used in particular con-
texts—for instance, in persuasion, dialogue, or concrete situations—was
outside the purview of pure logic. By design, then, the classical founda-
tion laid by Aristotle created a context-independent ideal: logic aimed
at truths that hold in all contexts, and it ignored the indexical, variable
aspects of language tied to specific contexts or uses.

Moving forward to the late 19th century, Gottlob Frege carried this clas-
sical spirit into the domain of symbolic logic and semantics. Frege is
often considered the founder of modern formal semantics, and his work
explicitly sought to purge language of context-dependent ambiguity. In
his seminal essay “On Sense and Reference” (1892), Frege introduced a
formal distinction between the sense (sinn) of an expression and
its reference (bedeutung).!” The reference of a proper name is the actu-
al object it denotes, and the reference of a sentence is its truth value —
that is, whether it is true or false.'® Crucially, Frege held that the sense
of an expression—roughly, its cognitive meaning or the thought it ex-
presses—should be constant and objective, not varying from speaker to
speaker or situation to situation. He even articulated what he called the
Context Principle in his earlier work, the idea that words have meaning
only in the context of a proposition. However, this was a principle con-
cerned with linguistic context, namely sentence structure, rather than
with extra-linguistic factors. Frege’s Context Principle was intended to
ensure that each word’s contribution to meaning is fixed and composi-
tional within a sentence, thereby preventing contextual features or

17" Frege, “Sense and Reference,” 214.
18 Frege, 213-14.
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speaker intentions from altering the logical content.'® In Frege’s vision
of a “universal logical language”, every well-formed expression would
have a determinate sense and reference, invariant across contexts and
users. He explicitly argued against letting psychological or social factors
intrude on semantics — for Frege, meaning had to be understood in
terms of abstract senses and references, the same for anyone who
grasps them, rather than in terms of any particular utterance situa-
tion.?°

One way to appreciate Frege’s insistence on context-independence is to
consider his treatment of sentences like “It is raining.” Frege would note
that such a sentence on its own is incomplete or unsaturated in sense,
because its truth-value would vary with time and place.??
A complete thought, in Frege’s terms, must have a fixed truth-condition.
If someone says “It is raining” today and another person says “It is rain-
ing” tomorrow, they have uttered the same words but ex-
pressed different thoughts — because one might be true at one time and
false at another.?? Frege’s approach to this problem was essentially to
avoid indexicals in his formal language or treat them as needing sup-
plementation by context to form a complete proposition. In everyday
language, as Frege acknowledges, words like “today” or “here” acquire
different referents depending on the occasion, and thus the sentence “It
is raining here today” does not express a single eternally fixed thought
unless we supply the date and location.?3 His solution was not to inte-
grate those contextual parameters into the semantic content, but rather
to treat such sentences as not expressing a proper logical thought until
the context has supplied the missing information—such as a specific
date, a location, or other relevant particulars.?* In effect, Frege’s logical

19 Gottlob Frege, The Foundations of Arithmetic (New York: Harper & Brothers, 1960),
73.

20 Frege, “Sense and Reference,” 212.

2L Frege, 225.

22 Kaplan, “Demonstratives,” 521.

23 Frege, quoted in Kaplan, 533.

2 Frege, “Sense and Reference,” 225.
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semantics operates above the level of context: once context fixes any
needed parameters, the semantics delivers a truth-value. But the over-
all aim is to minimize reliance on context-sensitive elements. The mean-
ing of a term is determined by its abstract sense, while references are
ideally stable entities—for example objects, numbers, or truth-values—
situated in a Platonic realm of logic.?®> This Fregean paradigm thus rein-
forced the classical idea that meaning could be studied in isolation from
actual use — semantics was to yield timeless truths, not contingent
utterances.

The trend of formalizing meaning reached its early 20th-century zenith
in the work of logicians like Alfred Tarski, who developed rigorous defi-
nitions of truth and reference for formal languages. Tarski’s famous
“Semantic Conception of Truth,” often illustrated by the so-called T-
schema—“Snow is white’ is true if and only if snow is white”—provided
a method for defining truth in language in a mathematically precise
way.%® However, Tarski, like Frege, deliberately limited his scope to for-
malized languages with well-specified structure. In fact, he explicitly
warns that attempting to define truth for natural, ordinary language is
problematic because natural language contains context-dependent
terms and is semantically “vague”. According to Tarski, “the problem of
the definition of truth obtains a precise meaning and can be solved in a
rigorous way only for those languages whose structure has been exactly
specified”?’, whereas for “all natural ‘spoken’ languages” the notion of
truth remains somewhat vague and the solution can only be approxi-
mate.?® To avoid contradictions such as the liar paradox—and to elimi-
nate, implicitly, context-sensitive ambiguities—one must formalize the
language: its grammar, vocabulary, and usage rules must be precisely
specified, and problematic features such as indexicals or self-referential
sentences must be excluded.?® Tarski’s approach, therefore, while highly

% Frege, 217.
% Tarski, “The Semantic Conception of Truth,” 350.
27 Tarski, 347.
2 Tarski, 347.
2 Tarski, 348.
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successful in yielding a definition of truth for logical systems, achieved
this success by bracketing off the features of language that tie sentences
to particular contexts. In his formal languages, every term’s reference is
fixed by the interpretation, and once that interpretation (model) is set,
truth can be defined recursively with no need to consider who is utter-
ing the sentence or when.3° If one wants to account for a context-
dependent feature within a Tarskian framework, one effectively treats
the context as part of the input—for example, by modeling indexical
expressions such as “here” or “now” as parameters or constants that
receive distinct values depending on the model or interpretation. But
the overarching strategy is the same as Aristotle’s: achieve generality
and precision by excluding or regimenting context. Tarski even ex-
pressed hope that one could replace natural language by a formally reg-
imented language for scientific purposes — an echo of the ancient goal
of a context-independent medium of truth.

In summary, the classical foundations of logic — from Aristotle’s syllogis-
tics to Frege’s sense-reference semantics and Tarski’s truth definitions —
share a common ethos: they define meaning and reference
in decontextualized terms. Valid reasoning and truth are conceived as
formal, abstract relationships, holding regardless of any particular
communicative situation. This tradition yielded powerful tools: it gave
us the ability to deduce and calculate truth with mathematical rigor. But
in doing so, it necessarily left something out. As we shall see next, what

I”

was left out were precisely those “non-logical” elements — the indexi-
cals, the gestures, the tone of voice, the shared assumptions — which
living language constantly relies on. The very features that make natural
language flexible and powerful in context were stripped away in the
classical logical perspective, treated as irrelevant or as “garbage” to be
swept aside to reveal pure logical form.3! The central question driving

this book is: What happens if we try to bring those supposedly extrane-

80 Tarski, 347.
81 H. P. Grice, “Logic and Conversation,” in Syntax and Semantics, Volume 3: Speech
Acts, ed. Peter Cole and Jerry L. Morgan (New York: Academic Pr, 1975), 42.
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ous elements back into our understanding of logic and reference? To
approach that question, we first need to appreciate why those elements
matter and how their exclusion creates an incomplete picture of mean-

ing.
¢ 1.3 The Case for Context: Why Non-Linguistic Elements Matter

Real-world language use demonstrates that context and non-linguistic
signals are often indispensable for determining reference and meaning.
Philosophers of language in the 20th century increasingly recognized
that a purely formal, context-free conception of language is inadequate
to explain how communication actually works. An early and influential
critique came from Ludwig Wittgenstein, whose later philosophy (espe-
cially in Philosophical Investigations, 1953) argued that meaning is in-
herently tied to use and context.3? Wittgenstein introduced the notion
of language-games: simplified models of language use that show how
the meaning of words depends on the activity and context in which they
are embedded.3® He famously stated that “the speaking of language is
part of an activity, or a form of life”, emphasizing that words only have
meaning within the context of human practices.3* For example, the ex-
clamation “Water!” could mean very different things depending on the
situation: it might function as a request if someone is asking for a drink,
as an order if a commander on a boat is instructing others to throw wa-
ter on a fire, or as an answer to a question—such as in response to
“What’s carving these canyons?” The same word has different signifi-
cance in different contexts, because meaning is not an abstract property
of the word alone, but a function of its use governed by implicit rules of
the language-game being played.>> Wittgenstein’s insight here directly
challenges the notion that words carry fixed references or senses inde-
pendent of context. To truly understand a linguistic expression, one
must understand the contextual conditions under which it’s used — the

%2 Ludwig Wittgenstein, Philosophical Investigations, trans. G. E. M. Anscombe (Ox-
ford: Basil Blackwell, 1986), 20.

3 Wittgenstein, 5.

3 Wittgenstein, 11.

% Wittgenstein, 212.
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intentions of speakers, the presupposed common ground, and the non-
verbal cues that accompany it.3® In Wittgenstein’s view, attempting to
strip away these contextual elements—as formal logic typically does—
risks stripping away the very sense of the language. There is, he sug-
gests, no “pure” meaning apart from how language is woven into our
life activities. This line of thought doesn’t deny that sentences can ex-
press propositions; rather, it shows that to grasp what proposition is
expressed, and why it matters, we must look at language in situ. Thus,
Wittgenstein forcefully reintroduced context into the philosophy of lan-
guage, undermining the idea of a perfectly context-free language.

Another way to see why context matters is to consider ambiguity and
underspecification in language. In everyday conversation, people rou-
tinely utter sentences that are ambiguous or incomplete from a purely
literal standpoint, yet listeners have no trouble understanding them by
using contextual cues. For instance, if someone points and says “That
one is mine,” the words alone—such as the phrase “that one”—do not
specify any particular object; the reference is instead determined by the
pointing gesture and the shared situational awareness.?’. Classical logic
would either ignore such an utterance as falling outside its scope, or
represent it with a variable requiring contextual assignment—rendered,
for example, as “Thaty is mine,” where the value of x is supplied by the
context.3® But the point here is that human communicators integrate
linguistic and non-linguistic information seamlessly to resolve reference.
A gesture—such as pointing at an item—and a phrase like “that one”
together convey a complete meaning: namely, “the item I’'m indicating
is mine.”.3° Neither alone would suffice. Traditional logical form might
capture the sentence as something like Mine(This) with “This” referring
to an object, but it leaves out how the referent was identified — namely,

% Wittgenstein, 81.

37 Kaplan, “Demonstratives,” 490.

3 The subscript « indicates that the demonstrative “that” refers to a contextually deter-
mined object, such as one identified by gesture, gaze, or shared situational awareness.

% Kaplan, “Demonstratives,” 527.
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by the act of pointing in a context with mutual attention. We begin to
see that logical reference, the connection between terms like “that” and
their referents, is often established by non-verbal means in practice. In
a very real sense, context supplies parameters that language leaves
open.

Even the formal semanticians like Tarski implicitly acknowledged the
indispensability of context by the very act of excluding it: Tarski’s insist-
ence on a precisely specified language, as noted, was partly driven by
the fact thatif you allow natural-language context-dependence, you
can’t formulate a neat truth-definition.** He had to banish indexicals
and vague predicates to get a rigorous theory. But that does not mean
natural languages somehow lack truth or reference; it means the truth
and reference of natural language sentences cannot be pinned down
without accounting for context. Tarski himself noted that the same sen-
tence can be true in one language and false in another, or meaningful
for one community and not for another, hence “we must always relate
the notion of truth, like that of a sentence, to a specific language”.*? In
everyday terms, context includes the language system being assumed,
and even at that broad level Tarski had to concede context’s role: an
English sentence might not translate truth-conditionally into a German
sentence, etc. More concretely, to evaluate the truth of the sentence “I
am hungry,” one must first determine who “I” is—that is, identify the
context in which the utterance occurs. To evaluate “It’s raining,” you
must know the place and time. These contextual factors are outside the
sentence proper, yet they are necessary to get a truth-value. Classical
logic dealt with this by artificially treating those factors as additional
arguments or by ignoring such sentences entirely. But the need for con-
text-sensitive interpretation is simply pushed under the rug, not elimi-
nated.*3
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41 Tarski, “The Semantic Conception of Truth,” 347.
42 Tarski, 342.

4 Tarski, 347-51.

22



Philosopher P.F. Strawson illustrated this with the example of the word

IIIII: llllI lllII

no semantic account of is complete by just saying refers to

l/I ”

the speaker.” We have to acknowledge the rule “I” refers to whoever is

speaking—a rule that operates at the level of usage, not isolated syn-

lII"

tax.** In formal pragmatic terms, every comes with what logician
David Kaplan later called a context of utterance that provides its refer-
ence.® The general point is that meaning and truth in natural language
are relative to contexts. Modern logic has accommodated some of this
by developing theories of indexicals and context-dependence. For ex-
ample, Kaplan’s logic of demonstratives introduces a formal context
parameter into semantic evaluation. But even these advanced logical
theories typically handle only a limited set of contextual factors—such
as speaker, time, and location—and do so in a way that abstracts from
the complexities of real-world usage by treating context as a formal tu-
ple of coordinates.*® They still do not fully embrace the rich, multimodal
context of actual communication, where gestures, tone, and shared

background knowledge continuously modulate meaning.

To underscore why non-linguistic elements specifically matter for refer-
ence, consider a scenario of simple reference in conversation: two peo-
ple are in a room with multiple objects, and one says to the other,
“Could you hand me that?” The word “that” on its own is semantically
inadequate — it’s a placeholder for “the object that | have in mind and
am indicating.” Here, a gesture—such as a pointing finger or a nod of
the head—is what disambiguates the referent of “that.”4’ Without the
gesture or some other contextual focus, such as the speaker’s gaze or a
prior mention, the listener might respond, “Which one do you mean?”
Thus, the gesture carries crucial information that supplements the lin-
guistic content, effectively narrowing the reference to a single object.
Traditional logic would represent the meaning of “that” as a free varia-

4 Kaplan, “Demonstratives,” 491.
4 Kaplan, 527.
4% Kaplan, 512.
47 Kaplan, 492.
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ble or a context-bound constant, but it would not account for how the
value of that variable is communicated. In everyday terms, the gesture
is part of the referring act. It’s not merely an ornamental addition; it is
doing semantic work — it is helping to single out the referent.*® The
same goes for gaze: if a speaker is looking directly at one person while
saying “he is the culprit,” their gaze helps the audience figure out which
male person “he” refers to.*° Or consider prosody: by stressing a certain
word, a speaker can indicate contrast or emphasis that alters the impli-
cation of a sentence. For example, in the sentence “John left the party
early,” placing stress on the word “left” might imply a contrast—such as
that he did not stay—whereas a neutral intonation might simply convey
a straightforward report.*°

The bottom line is that non-linguistic elements often carry semantic or
pragmatic weight. They resolve ambiguities, indicate speaker intentions,
and provide channels of meaning complementary to words. Neglecting
them, as the classical approach did, means assuming that all necessary
information for understanding an utterance is in the words alone — an
assumption that simply doesn’t hold in general. Indeed, ordinary com-
munication is highly multimodal: speech and gesture function together
as an integrated system. Recent research in fields like cognitive science
and linguistics has shown that gestures and other cues are not separate
from language but deeply interwoven with it during production and
comprehension.” We turn now to some of those interdisciplinary in-
sights, which further motivate expanding our logical theories to include
the non-linguistic context.

¢ 1.4 Interdisciplinary Perspectives: Pragmatics, Linguistics, and Cognition

The recognition that context and non-verbal signals are essential has
been a driving force in several disciplines outside of formal logic, nota-
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bly pragmatics in philosophy/linguistics, and the study of gesture and
cognition in psychology and communication studies. These fields pro-
vide empirical and theoretical support for the idea that reference is
a multimodal and context-dependent process.

Pragmatics is the branch of linguistics and philosophy of language that
studies how language is used in context — how meaning is inferred from
utterances in real situations, often going beyond what is literally said.
Pioneers of pragmatics like J.L. Austin (1911 — 1960) and Paul Grice
(1913 — 1988) made it clear that the effect and meaning of an utterance
cannot be determined by its literal content alone; one must consider
the context, the speaker’s intentions, and the implicit social rules of
communication.>> Austin, in How to Do Things with Words (1962),
showed that many utterances are in fact speech acts that accomplish
actions (like promising, ordering, or apologizing) when performed under
appropriate contextual conditions.>® He observed that even a seemingly
straightforward descriptive statement can function very differently de-
pending on context and intent. For example, the sentence “It’s cold in
here” might on the surface report a temperature, but when uttered
with a certain tone or in a particular situation, it can function as a re-
guest—such as asking someone to close a window. Thus, the real mean-
ing—what the speaker is doing with that sentence—is shaped by con-
text and by conventional pragmatic norms, including the widely under-
stood practice of expressing requests indirectly by stating a problem.
Grice, in his 1975 work on conversation, introduced the Cooperative
Principle and the notion of implicature, explaining how listeners read
between the lines based on contextual expectations.>* For instance, if
Alice asks, “Is Bob coming to the meeting?” and Carol replies, “Bob’s car
broke down,” Carol has implicated—without explicitly stating it—that
Bob might not make it to the meeting. This inference is only possible
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because the participants share an understanding of context and pre-
sume cooperativity — logically, “Bob’s car broke down” doesn’t entail
anything about the meeting, but pragmatically it conveys a relevant
explanation. Such examples underscore that what is meant often ex-
ceeds what is said, and to capture it we must account for context,
world-knowledge, and pragmatic principles.> In short, pragmatics pro-
vides a systematic way to study those aspects of meaning and reference
that depend on speaker intentions, social norms, and discourse context,
all of which were outside the purview of classical logic. The upshot for
our purposes is that pragmatics has built a strong case that any com-
plete theory of reference must include these dimensions — who is
speaking to whom, what they presume, what they intend to convey, etc.
A logical theory that ignores pragmatics will miss much of what actually
guides reference in practice.>®

In the realm of cognitive science and linguistics, researchers have em-
pirically investigated how non-linguistic signals integrate with speech to
form a unified communicative system. Particularly relevant is the field
of gesture studies, which has demonstrated that gestures (the move-
ments we make with our hands and bodies while talking) are not mere
add-ons but are fundamental to how we communicate and even how
we think.>” Pioneering work by scholars like Adam Kendon (1934 —
2022) and David McNeill (1933 — 2023) has shown that gestures often
carry specific meanings that complement or supplement spoken words.
Kendon’s extensive research (summarized in Gesture: Visible Action as
Utterance, 2004) reveals that gestures and speech are tightly synchro-
nized in conversation, jointly contributing to the message being con-
veyed.”® For instance, Kendon documents cases where a speaker’s ges-
ture will depict a spatial relationship or motion that the speech only
partially encodes, effectively adding content to the utterance that is
understood by the listener. One of Kendon’s key findings is that gestures
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function as integral components of utterances, not random movements:
they often begin at just the moment a particular word or idea is ex-
pressed and reflect the mental imagery or emphasis behind that idea. In
Chapter 3 of this book, we will delve deeper into how demonstrative
references—such as pointing gestures—and indexical words work to-
gether, but the critical point here is that empirical studies confirm the
indispensability of non-verbal cues for reference. Gesture can disambig-
uate which object is meant, convey the speaker’s perspective—for in-
stance, a rotation of the hand might indicate the orientation of an ob-
ject being described—or even specify the type of thing referred to. In
the latter case, outlining a shape in the air while saying “the key” might
indicate that it is a key of a particular size or form.>® Kendon’s analyses
show that ignoring the gestural channel would leave many spoken mes-
sages incomplete. In fact, he argues that we should view speech and
gesture as two facets of a single communicative act—a view far re-
moved from the classical logical model, which considered only speech,
and even then, only its most literal aspects.®°

David McNeill’s research pushes this argument even further. In Gesture
and Thought (2005) and earlier Hand and Mind (1992), McNeill provides
evidence that gestures are deeply linked to cognitive processes and that
they embody aspects of thought that language alone might not easily
articulate.® McNeill found that people often gesture when describing
spatial or visual information, and these gestures reflect their mental
representation of the scene or event. For example, someone describing
a route might make a tracing gesture with their hand while saying “the
road curves to the left,” reinforcing the spatial idea through movement.
These gestures can reveal imagistic or analog content in thought — es-
sentially, “pictures” or simulations — that accompany the discrete, seg-
mented content of verbal language.®? Crucially, McNeill asserts that ges-
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tures are not simply redundant illustrations; they frequently convey
information not found in the speech.®® In some experiments, research-
ers observed speakers describing an action while gesturing a detail that
they never verbalized—such as the size of an object or the direction of a
movement—and yet, listeners who could see the gesture understood
that detail. This indicates that communication is happening on a gestur-
al channel in parallel to the verbal channel. From a logical standpoint,
we could say the “proposition” communicated is richer than what the
words encode, because the gesture contributed to it. McNeill argues,
and many in cognitive science now agree, that gesture and language
form an integrated system for meaning.®* He even suggests that gesture
is an integral part of how humans formulate thoughts, not just express
them. Thus, thinking about reference and meaning in an embodied way
means acknowledging that our minds utilize hand movements, eye
gaze, and other modalities as part of the process of referring to things
and conveying ideas. Gestures, by “directly transferring mental images
to visible forms”, as McNeill puts it, often convey ideas that would be
awkward or impossible to put into words succinctly — for example, the
exact path of a spiral or the relative heights of two people can be shown
by a quick gesture more efficiently than described.®® This challenges the
traditional logical assumption that any significant content can be put
into a precise linguistic form. Sometimes, the most effective way to re-
fer or to describe is to show rather than tell, or to do both together. The
logical tradition didn’t account for “showing” — famously, Wittgenstein
in his Tractatus talked about what can only be shown, not said — and
here we see a concrete case: gestures show aspects of meaning.

In linguistics, similar points emerge in the study of prosody and intona-
tion. The way a sentence is spoken can disambiguate its syntactic struc-
ture or alter its illocutionary force—for example, distinguishing a ques-
tion from a statement, or conveying sarcasm rather than sincerity. For

8 Kendon, 81.
8 McNEeill, Gesture and Thought, 27.
8 McNeill, 56.

28



example, in Robyn Carston’s analysis, contrastive stress alters interpre-
tation by highlighting different constituents: the adverbial phrase “by
mistake” in the sentence “John opened the door by mistake” can be
understood as modifying either the act of opening or the specific ob-
ject, depending on which element is stressed.?® This demonstrates that
prosody — the rhythm and emphasis of speech — can shift the scope and
focus of meaning in ways not evident in the logical form alone. Without
that prosodic cue, the full force of the meaning might be lost, and the
utterance may be interpreted merely as a neutral statement. While
prosody is not a “gesture” in the hand-motion sense, it is a non-written,
non-segmental element that carries meaning. It's part of what is often
termed paralinguistic communication, and it illustrates once again that
pure text—or pure logical form—can underdetermine meaning. A logi-
cal translation of the sentence would remain the same regardless of
prosodic stress, yet the communicative import may vary significantly.
Researchers like H. P. Grice, in his analysis of tone and implicature, have
incorporated such elements into pragmatic theory, though formal logic
has traditionally not addressed them.

From all these interdisciplinary insights, a clear picture emerges: human
communication is multi-modal and context-sensitive at its core. Any
attempt to create a comprehensive theory of meaning and reference—
including our theories in logic—must grapple with this reality. Tradition-
al logic achieved clarity by treating context as noise to be filtered out.
But pragmatics, cognitive science, and linguistics show that context
is very much signal, not noise. Gesture, gaze, tone, and the shared situ-
ational understanding between speakers carry information essential to
determining what a speaker is referring to and what they mean. This is
why, for instance, artificial intelligence researchers working on natural
language understanding have found it so challenging to get computers
to deal with reference in real-world settings: one practically has to give
the Al eyes (cameras) and the ability to interpret gesture or situational

8 Carston, Thoughts and Utterances, 52-53.
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cues to match human abilities in resolving references like “that object”
or understanding pragmatic hints. The lesson for logic and semantics is
that our formal systems, if they are to model all of meaning, need to
expand beyond sentences in isolation. They may need to incorporate
models of the speakers, their intentions, the discourse context, and
even representations of gestures and visual focus. Doing so is not trivial
— it is a major broadening of scope — but it appears necessary for a truly
adequate theory of reference.

e 1.5 Overview of the Book

The remainder of this book is devoted to exploring how logic can be
reimagined to include these non-linguistic and context-dependent as-
pects of reference. Each chapter will build on the ideas introduced here,
drawing from both historical and contemporary sources to develop a
richer logical framework.

e Chapter 2 — Conceptual Framework and Historical Develop-
ment: We begin by further examining the distinction between
linguistic, paralinguistic, and non-linguistic elements, and how
these have been treated or ignored throughout the history of
logical thought. This chapter will clarify terminology and set up
the theoretical tools for our inquiry. We revisit historical per-
spectives on context in logic, from medieval scholastic debates
to early analytic philosophy. Special attention will be given to
thinkers like Wittgenstein and W. V. O. Quine (1908-2000), who
guestioned the rigid separation between analytic and pragmatic
dimensions of meaning—often linked to context-independence
and context-dependence, respectively. By tracing this historical
trajectory, we’ll see that challenges to context-free logic are not
entirely new — there have been longstanding tensions and
attempts to resolve them. Chapter 2 thus establishes the back-
ground and evolution of the problem, providing a foundation for
the more focused discussions in later chapters.
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Chapter 3 — Indexicals, Demonstratives, and Gesture-Based
Reference: This chapter focuses on the semantics of indexicals
and demonstratives—expressions such as /, here, and that,
whose reference depends on context—and explores Kaplan’s
formal framework along with Perry’s argument concerning the
essential indexical. Their works underscore that certain refer-
ences cannot be eliminated or paraphrased away—the context,
including who is speaking, when, and where, is essential to the
content of statements like “l am here now.” Building on this, we
integrate findings from gesture studies—including the influential
work of David McNeill—to explore how pointing and other deic-
tic gestures function in tandem with indexical words. We will ask
whether gestures can be incorporated into a formal logical sys-
tem. For example, is it possible to extend logical notation to rep-
resent a pointing act as part of a formula’s meaning? Recent de-
velopments in areas such as sign language semantics and multi-
modal logic will also be examined. By the end of Chapter 3, we
aim to present a model of reference that acknowledges the in-
dispensability of context—a logical perspective in which saying
“that object is red” explicitly involves a demonstration as part of
the propositional content. In Kaplan’s framework, a demonstra-
tion is treated as a parameter that contributes to determining
content. This moves us closer to a logic that mirrors how refer-
ence works in face-to-face communication.

Chapter 4 — Beyond Words: Prosody, Tone, and the Logic of
Speech Acts: Having looked at visual non-linguistic cues, we turn
to auditory and situational context cues. Chapter 4 examines
how intonation, emphasis, and other aspects

of prosody influence meaning, and how the theory of speech
acts can be seen as extending logic beyond truth-conditional
content to the realm of action. We will revisit Austin’s distinction
between constative and performative utterances, as well as
Searle’s formulation of speech act categories, which include as-
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sertives, directives, commissives, expressives, and declarations.
The question here is: Can logical analysis be applied to illocu-
tionary force and conversational implicatures? Traditional logic
focuses on truth values of propositions, but people use language
to do things like ask questions, issue commands, or imply sug-
gestions. We will explore formal approaches that have been
proposed, such as dynamic logics of discourse and systems that
incorporate a notion of context update triggered by the perfor-
mance of a speech act. H. P. Grice’s work on conversational max-
ims and implicatures will illustrate how much meaning is carried
by tacit context-based inference rather than explicit logical form.
By bringing these ideas into a unified discussion, Chapter 4 will
show that even the force or use of an utterance can be subject
to systematic reasoning, a broader view of logic that includes
pragmatics. Prosody and tone often signal the speaker’s intent—
for instance, a rising intonation may indicate a question—
effectively encoding a layer of logical structure, such as the dis-
tinction between a question and an assertion, that is not cap-
tured in the written sentence. We consider whether augmenting
logical notation to account for such layers is feasible or useful.

Chapter 5 — Contextualism and the Enrichment of Meaning: In
this chapter, we engage with contemporary semantic and prag-
matic theories—often referred to as contextualist approaches or
semantics—pragmatics interface theories—that argue for the
context-dependent enrichment of meaning. Philosophers

like Frangois Recanati and Robyn Carston, and logicians

like Robert Stalnaker, have variously argued that the proposition
explicitly expressed by a sentence can be heavily dependent on
context, or that there is a continuum between literal semantics
and pragmatic inference. We will examine ideas such as Stal-
naker’s possible worlds pragmatics, in which context defines a
“context set” of candidate worlds that is updated as the conver-
sation progresses, and Recanati’s notion of truth-conditional
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pragmatics, according to which the truth conditions of an utter-
ance are not fully determined until contextual factors supply the
missing information. For example, consider the simple sentence
“Jane has had breakfast.” Taken out of context, it is unclear what
time frame is intended—whether it refers to today, to some
point in the recent past, or even to her entire life. In use, it typi-
cally implies “today.” Contextualist theories suggest that such
implications are actually part of the communicated proposi-
tion—for example, that Jane has had breakfast today—supplied
by default assumptions or contextual clues. We will discuss how
these enrichments could be systematically modeled. Does logic
need a way to represent not just what words were said, but
what was meant in context? Formal developments like Dynamic
Semantics and Situation Semantics will be touched upon, as they
provide tools to incorporate context change and partial infor-
mation into logical modeling. Ultimately, Chapter 5 argues that
embracing context in logic leads to a more powerful and accu-
rate depiction of meaning — one that can handle phenomena like
ambiguity resolution, implicit content, and the fluidity of real
communication.

Chapter 6 — Beyond the Spoken Modality: Visual Representa-
tion and Demonstrative Reasoning in Logic: Thus far, our focus
is on spoken language and co-speech signals. Chapter 6 broad-
ens the scope to other non-linguistic systems of representa-

tion and their relation to logical reasoning. We explore the role
of diagrams, symbols, and visual schemas in logical thought, for
example, the use of Euler or Venn diagrams in syllogistic reason-
ing, or the existential graphs of Peirce (1839-1914), an alterna-
tive logical notation using diagrams. The chapter investigates
whether visual and spatial representations might themselves
constitute a kind of logic or inference system, as suggested by
some cognitive scientis. We will draw on Jon Barwise and John
Etchemendy’s work on heterogeneous reasoning, which involves

33



the use of both diagrams and sentences in the process of prov-
ing theorems, as well as on Sun-Joo Shin’s analysis of Peirce’s
graphical logic. These discussions highlight that logic need not
be tied to linear verbal symbols alone; humans often reason
through pictures and demonstrations. We also revis-

it Wittgenstein’s early view from the Tractatus that a proposition
is a kind of picture of reality, and compare it to later views that
some knowledge is shown rather than said. The central ques-
tions are: Do diagrams and other non-verbal representations
have a place in logical theory? How do they interface with lin-
guistic logic? In addressing these, we will examine examples
such as geometric proofs based on diagrams and everyday rea-
soning aided by maps and charts. Chapter 6 thereby extends the
idea of “non-linguistic elements” to include any external, non-
verbal representations that factor into reasoning processes, ar-
guing that an embodied logic should account for both gesture-
like demonstrations and static visual representations as bearers
of meaning and truth.

Chapter 7 — Conclusions and Future Perspectives: The final
chapter synthesizes the insights gained and makes the case for a
reimagined logic that genuinely integrates context, multimodali-
ty, and embodiment. We will reflect on how the inclusion of
non-linguistic elements changes our understanding of funda-
mental logical notions like truth, validity, and inference. For ex-
ample, if we acknowledge gestures as part of the propositional
content, how do we conceive of logical consequence? What
does it mean for an argument to be valid when part of the prem-
ises is a demonstrated or depicted element? We will likely con-
clude that new frameworks or hybrid systems are needed — logi-
cal formalisms that can accommodate both the said and

the shown. The chapter will also survey emerging areas of re-
search that build on this inclusive approach—for instance, the
development of multimodal communication systems in human—
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computer interaction, which aim to enable computers to inter-
pret both speech and gesture, as well as the philosophical impli-
cations for theories of mind and knowledge. If thought itself is
multimodal, what consequences does this have for classical no-
tions of rationality? Drawing on ideas like Lawrence Barsalou’s
theory of grounded cognition—the view that cognitive represen-
tations are rooted in sensory and motor systems—we will sug-
gest that logic too can be “grounded”; that is, connected to the
embodied experiences that give symbols meaning. The chapter
ends by outlining concrete steps and open questions for future
inquiry, inviting a continued expansion of logical theory to more
fully reflect the richness of human communication and reason-

ing.
¢ 1.6 Conclusion

We began this chapter with the observation that traditional logic
achieves its clarity by filtering out the very features that make human
communication fluid and effective. Through defining key terms, review-
ing classical approaches, and introducing interdisciplinary insights, we
have seen that the exclusion of context-sensitive, non-linguistic ele-
ments—though historically useful for developing formal systems—
leaves us with a truncated account of reference. In real life, meaning is
negotiated in context; reference is often established by a pointing finger
or a shared glance; what we mean frequently exceeds what our words
literally say. A logical theory confined to context-free sentences cannot
fully capture these realities. It might treat them as messy afterthoughts
or ignore them altogether, but in doing so it misses a large part of how
language actually works.

It is important to stress that broadening logic to include gestures, pros-
ody, and context does not undermine the traditional virtues of logic—
rigor, clarity, and validity—but rather enriches them. By embracing the
complexity of natural communication, we aim for a logic that is both
more empirically grounded and more applicable to real-world reason-
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ing. The goal is not to discard formal precision, but to extend our formal
tools so they can handle indexicals, implicit context, and multiple mo-
dalities of information. In this expanded view, a valid inference might
involve not just abstract propositions, but context-dependent premises;
a “proof” might draw on a diagram or a demonstration; a term’s refer-
ence might be fixed by a contextual action. These are challenging no-
tions, but as this book will argue, they are essential for a comprehensive
understanding of logic as a feature of human thought.

By integrating perspectives from philosophy, linguistics, and cognitive
science, we set the stage for a new synthesis — a reframing of logic
as inclusive of multimodal, embodied, context-sensitive reference. The
rest of this book will construct and explore that synthesis. In opening to
non-linguistic elements of communication, logic becomes more de-
scriptively adequate for natural language and more aligned with actual
human reasoning. Ultimately, this endeavor is driven by the conviction
that meaning is not contained in words alone. Meaning arises in the
interaction between words, minds, bodies, and world. A logical theory
that recognizes this fact stands to be more powerful and more relevant.
It can serve as a bridge between formal reasoning and human commu-
nication, rather than a fortress isolated from it.

In conclusion, we affirm the need to reframe our conception of logic.
The chapters that follow will show in detail how this can be done, exam-
ining both theoretical frameworks and practical examples. By the end of
the journey, we hope to demonstrate that logic—properly enriched—
can account for the pointing finger as well as the proposition, the raised
eyebrow as well as the quantifier, and the context of utterance as well
as the truth-value. Only by doing so can logic fully illuminate the phe-
nomenon of reference, in all its real-world complexity, and remain con-
nected to the broader study of mind and language. This broadened logic
does not replace classical logic but builds upon it, aiming for
a comprehensive theory of reference that honors both our linguistic
heritage and our embodied human experience.
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Acknowledging and incorporating non-linguistic elements is the first
step in this direction. Far from diluting logical rigor, this move
can enhance our understanding of meaning and inference, making logi-
cal theory more attuned to the actual practices of communication and
reasoning. As we move forward, the initial tension we traced—between
the austerity of formalism and the richness of actual language use—will
gradually transform into a dynamic and mutually informing relationship.
By the end of this book, we anticipate a vision of logic that is not an
alternative to human communication, but a faithful and nuanced re-
flection of it. The journey ahead is one of integration: bringing together
what has been separated, to achieve a fuller picture of how we use
symbols, signals, and contexts to share knowledge and navigate the
world.
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Chapter 2

Conceptual Framework and Historical Development

e 2.1 Paralinguistic vs. Non-Linguistic Elements in Communication

Human communication operates across multiple channels. Beyond lin-
guistic content understood as the explicit verbal code, paralinguistic and
non-linguistic features—such as tone, gesture, and gaze—play a vital
role in shaping meaning.®’ Paralinguistic elements are those aspects of
communication that accompany language use—modulations of voice,
intonation, pitch, volume, speaking tempo, pauses, and other vocal
cues—through which speakers convey attitude or emotion alongside
literal words. For example, the very same sentence can be sincere, sar-
castic, or interrogative depending on tone of voice or emphasis. These
vocal features are intentional signals and part of how we “encode” extra
meaning in speech. By contrast, non-linguistic elements encompass all
the other modes of signaling and context that are outside the verbal
language code. This broad category includes gestures, facial expres-
sions, eye gaze, posture, and even the physical surroundings or objects
to which one might point.®® Non-linguistic cues can be visual, such as a
raised eyebrow or a pointing finger; auditory, like a sigh or laughter; or
situational, involving the shared environment or background
knowledge. Unlike paralinguistic voice cues, many non-linguistic signals
do not rely on sound at all. For example, a thumbs-up or a head nod can
communicate agreement without the use of words.%°

It is important to clarify the distinction between these terms, since the
literature sometimes uses them in overlapping ways. A helpful way to
organize speech communication is to distinguish between three catego-
ries: linguistic behavior, referring to the deliberate use of words and

67 Kendon, Gesture, 7.

8 Lawrence W. Barsalou, “Grounded Cognition,” Annual Review of Psychology 59
(2008): 617, https://doi.org/10.1146/annurev.psych.59.103006.093639.

8  Kendon, Gesture, 335.

39



grammar; paralinguistic behavior, involving non-verbal but systematical-
ly coded signals that accompany speech; and extralinguistic cues, which
include involuntary or background traits. Paralinguistic cues—such as an
angry tone or a warm intonation—are communicative in that speakers
use them intentionally to influence how their message is understood.
For instance, lowering one’s pitch at the end of a sentence can signal
finality.”® Non-linguistic cues in a stricter sense might include both in-
tentional gestures and also involuntary or background signals — for in-
stance, a speaker’s age or health can affect their voice quality, which
conveys information even if not intentionally used as a signal.”* In eve-
ryday usage, however, we often group all such phenomena under the
label of “non-verbal communication.” In this chapter, paralinguistic will
refer to non-verbal vocal cues that accompany speech, such as tone of
voice, emphasis, and intonation, while non-linguistic elements will refer
more broadly to any communicative features not encoded in words,
particularly those involving gestures, physical actions, and contextual
factors.

For example: the paralinguistic elongation of a word or a strategic pause
can indicate hesitation or irony; a non-linguistic cue like pointing to an
object while saying “that one” is essential to fix reference. Both kinds of
signals are normally intertwined with language in face-to-face commu-
nication. They enrich and disambiguate meaning, often carrying prag-
matic information about speaker intent, emotional tone, or which ob-
ject in the world we are talking about.”? Logic and semantics have tradi-
tionally focused on linguistic structure—such as syntax and the truth-
conditional meaning of words and sentences—while bracketing off oth-
er communicative elements. But as we shall see, the distinction be-
tween language and its context is not always clear-cut: gestures and
tone can be understood as integral to the act of reference and meaning,
rather than as mere add-ons.

70 Bateson 1968, as quoted in Kendon, 71.
L Kendon, 358-59.
72 Kendon, 158.
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o 2.2 Early Reflections on Non-Linguistic Expression: From Antiquity
to Medieval Scholasticism

I”

The tension between an “ideal” of pure, content-focused language and
the reality of embodied, context-dependent communication goes back
to antiquity. Classical thinkers were acutely aware of the power of non-
verbal elements like gesture and tone, especially in oratory. Aristotle, in
the Rhetoric, acknowledged that public speakers use gestures and vocal
modulation to sway an audience’s emotions — yet he regarded such
techniques with a degree of suspicion. From Aristotle’s perspective, an
orator should ideally persuade by facts and logical argument (logos), not
by theatrical flair. He thus disparaged excessive gesture or dramatic
tone as potentially detracting from the truth and rationality of dis-

course.”?

We see here an early articulation of a bias that would later
appear in logic: the idea that the content of speech—namely, proposi-
tions and reasons—is separable from and superior to its delivery, includ-
ing the contextual and emotional elements. Aristotle treated gestures
and vocal affect as belonging to rhetoric — a practical art of persuasion —

rather than to dialectic or logic proper.”*

Later classical authors took a more accommodating view. Cice-
ro (106 BCE — 43 BCE) and Quintilian (c. 35 CE — c. 100 CE), writing in the
Roman tradition on the art of oratory, discuss in detail how a speak-
er’s facial expression, hand movements, and voice can be used to rein-
force a message. Far from dismissing these elements, Cicero deemed
them “worthy of cultivation.”’”” In De Oratore, Cicero advises that a
skilled speaker should coordinate words with appropriate expression —
though always in a measured, dignified way. Notably, he insists that ges-
tures and facial cues should be used to express the feelings behind the
words, not to replace them. The orator’s goal was to let emotion show
in voice and movement in order to connect with the audience, yet

3 Avristotle and John Henry Freese, The “Art” of Rhetoric (Cambridge, Mass., 1926),
347, http://archive.org/details/artofrhetoricOOarisuoft.

" Avristotle and Freese, 15.

> Kendon, Gesture, 17.
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without falling into crude miming or melodrama.”® Quintilian’s exten-
sive treatise Institutio Oratoria devotes an entire book (Book XI)
to actio (delivery), describing how “the face is the dominant factor in
expression” and how different hand movements convey confidence,
urgency, etc..”” These classical writings underscore an important point:
even in highly formal types of communication, such as political speech,
non-verbal cues were recognized as carrying meaning. However, they
were treated as matters of performance and persuasion rather than as
components of linguistic content. In logic proper—as exemplified by
Aristotle’s Organon—there was no role for gesture, tone, or context;
logic was concerned solely with the abstract form of arguments.

Medieval scholars inherited these dual interests — a logical tradition
focused on propositions, and a rhetorical tradition aware of non-verbal
signs. Within medieval scholastic logic, we find a remarkable develop-
ment that does address a kind of context dependence in meaning: the
theory of supposition. Supposition theory, emerging in the 12th—-13th
centuries, was essentially a medieval account of what we today
call reference. It asked: given a term in a proposition, what does that
term stand for in that context?’® The answer, the supposition, could vary
with context. Medieval logicians distinguished, for example, whether
the term “man” in a sentence referred to individual men, to the abstract
universal Man, or merely to the word “man” itself. These were
termed personal, simple, and material supposition, respectively. A clas-
sic example: in the proposition “Every horse is an animal,” the term
“horse” has personal supposition, referring to all individual horses;
in “Horse is a species,” “horse” has simple supposition, referring to the
universal concept of horse; and in ““Horse’ is a monosyllable,” it has
material supposition, referring to the word horse itself. Medieval logi-
cians thus recognized that the same word can refer to very different

76 Quintilian, The Institutio Oratoria of Quintilian, trans. H. E. Butler (London: William
Heinemann, 1920), 505-6.

7 Quintilian, 505.

8 Robert C. Stalnaker, Context and Content: Essays on Intentionality in Speech and
Thought (Oxford: Oxford University Press, 2014), 90.
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things depending on the contextual usage in a sentence. They devel-
oped rules for how grammatical context—such as tense, quantifiers, or
adjectives—could broaden or narrow a term’s reference.”® In effect,
they were grappling with context-sensitivity, albeit within written lan-
guage.

At the same time, medieval philosophy—drawing on the thought of
figures such as St. Augustine (354—430)—employed a broad concept of
signs that encompassed more than just words. In De Doctrina Christia-
na, Augustine defines a sign (signum) as “a thing which causes us to
think of something beyond the impression the thing itself makes on the
senses.”® He gives examples of natural signs, such as smoke signifying
fire, and conventional signs, including not only words but also gestures.
He notes, for instance, that a flag can signify a country, and a bodily
gesture can indicate a feeling.?! This semiotic approach, later elaborated
by Scholastics, acknowledged that non-linguistic things can function as
signs. A red light means “stop” by social convention; a pointing fin-
ger indicates a particular object by nature of spatial co-occurrence. Such
ideas did not directly transform the practice of syllogistic logic, but they
provided a theoretical recognition that meaning is not limited to spoken
or written words. Indeed, some medieval thinkers even created manual
languages of gestures — famously, monastic orders under vows of si-
lence developed systematic gesture codesto communicate basic
needs.?? In these gesture languages, certain hand signs carried fixed
conventional meanings, for example, a sign indicating “bread” or “wa-
ter.” Though these systems were peripheral to mainstream logic, they
demonstrate an awareness that communication could be achieved
through non-verbal symbol systems parallel to language.

7 Stalnaker, 91.

8 Saint Augustine, On Christian Doctrine, trans. D. W. Robertson, Jr (New York: Liber-
al Arts Press, 1958), 34.

8 Augustine, 35.

8  Kendon, Gesture, 297.
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In sum, by the end of the medieval period we see the beginnings of a
split perspective. On the one hand, logic—understood as formal infer-
ence—treated propositions in a context-free manner, abstracting away
from how terms might acquire their reference in actual use. On the
other hand, philosophical semantics and semiotics were acknowledging
that context and usage determine what terms refer to, and that ges-
tures and other non-linguistic signs can convey meaning. The stage was
set for later debates: Is context a messy extra, to be excluded from logi-
cal analysis, or is it an essential part of how reference and meaning
work?

e 2.3 The Rise of Formalism and the Eclipse of Context (17th—19th
Centuries)

Early modern philosophy saw renewed attempts to rationalize lan-
guage and meaning, often by stripping away context. The 17th century
Cartesian and Enlightenment thinkers sought universal, logical forms of
thought. René Descartes (1596—1650) and others envisioned a universal
language of thought—mathesis universalis—capable of expressing ideas
with perfect clarity and logical precision.®® In such a scheme, gestures or
tone had no place — the ideal language would be a formal code, as pre-
cise as algebra, that obviated the need for interpretive con-
text. Gottfried Wilhelm Leibniz went so far as to sketch a “universal
characteristic,” a symbolic language in which reasoning would be com-
putation. These projects implicitly treated natural language’s contextual
and non-literal aspects, such as metaphor, emphasis, and indexicals, not
as features to be analyzed but as imperfections to be eliminated. The
overall trend in this period was to focus on propositions as bearers of
truth and on the logical relations between them, largely ignoring the
ways actual utterances depend on speakers, listeners, and surround-

ings.84

8 Maurice Merleau-Ponty, Phenomenology of Perception, trans. Colin Smith (Taylor &
Francis Ltd., 2005), ix.
8 Stalnaker, Context and Content, 2014, 192.
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By the 19th century, this culminated in modern symbolic logic. With his
algebra of logic (1847), George Boole (1815-1864), along with Frege in
his Begriffsschrift (1879), achieved what Leibniz had envisioned: a for-
mal language for logical relations. Frege, often considered the father of
analytic philosophy, was highly influential in shaping a view of meaning
that excluded psychological or contextual factors. In his seminal papers
on sense and reference (Frege 1892), he argues that the meaning of an
expression can be understood in terms of its contribution to truth-
conditions, not by any accompanying mental image or gesture.? Inter-
estingly, Frege articulated a “context principle”—“never to ask for the
meaning of a word in isolation, but only in the context of a proposi-
tion.” On the surface, this context principle seems to acknowledge con-
text, but it refers to linguistic context (the role a word plays in a sen-
tence) rather than extralinguistic factors. Frege insisted that a word has
meaning only as part of a proposition, which was a rejection of empiri-
cist ideas that words name ideas or objects independently. However,
Frege’s context is intralinguistic—it does not include who is speaking,
where, or how. Indeed, Frege deliberately avoided indexical words like
“I” or “today” in his ideal language because their reference shifts with
context. The entire power of formal logic as Frege conceived it lay in
abstracting from context: once a proposition is formulated in the logical
calculus, its truth value is determined by an interpretation—that is, by a
model—and does not depend on any particular utterance situation.8®

One might say that by the late 19th century, context and non-linguistic
cues were largely expunged from the study of logic. If Aristotle had set
them aside due to distrust, Frege and his followers set them aside for
the sake of precision. Early analytic philosophy took a similar ap-
proach. The logical analysis of language developed by Bertrand Russell
(1872-1970), exemplified by his theory of descriptions, aimed to show
that surface grammatical form can be misleading, and that, by trans-

8 Frege, “Sense and Reference,” 230.
8 Frege, 213.
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lating sentences into logical form, we remove ambiguities.®” Russell, like
Frege, was not interested in how a listener figures out which object
“that man” refers to in a conversation — he was interested in repre-
senting the proposition that some unique man has a certain property.2®
In formal logic, demonstratives and pronouns came to be treated as
variables or constants with fixed reference in a given context, but the
actual act of referring—such as pointing or establishing shared attention
in real-life situations—was consigned to pragmatics, a non-logical do-
main.%°

Yet, even as formal logic bracketed context, other intellectual currents
reasserted the importance of the non-linguistic. The field
of semiotics blossomed in the late 19th century with two very different
founders: Ferdinand de Saussure (1857 — 1913) in Europe and Charles
Sanders Peirce (1839 — 1914) in America. Saussure’s structural linguis-
tics actually reinforced the focus on internal structure: he analyzed lan-
guage as a system of signs—comprising the signifier and the signified—
and famously set aside reference to things in the world as lying outside
the linguistic system. For Saussure, the relation of language to the extra-
linguistic world was largely arbitrary and thus not the focus of linguistic
analysis. Peirce, however, developed a much broader semiotic theory
that directly included non-linguistic signs and context. Peirce classified
signs into icons, indexes, and symbols.?° Icons signify by resemblance;
for example, a picture of a tree signifies a tree because it visually re-
sembles it. Symbols signify by convention or rule, as in the case of
words, which derive their meaning solely from linguistic conventions.
Indexes signify through an actual connection or correlation with their
object. Importantly, Peirce saw indexical signs as those that “utilize
some existential or physical connection” between sign and object.’!

87 Searle, Speech Acts, 157.

8 Searle, 158.

8 Searle, 28.
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Classic examples of indices include a weathervane, whose position is
physically determined by the wind and thus indicates wind direction, a
pointing finger, or a pronoun like “this” used in conjunction with a ges-
ture. Peirce even argued that certain linguistic elements—notably
demonstratives and proper names—function indexically rather than
purely symbolically.*?

Crucially, Peirce did not consider indexical or non-general signs to be
outside the scope of logic. In 1885, while developing quantifier logic, he
recognized that logic requires symbols that refer to individual entities—
what we now call individual constants or variables—which cannot be
defined by general descriptions. He treated these singular references as
“indices” and went so far as to say that “the index [is] an essential part
of logic.”. This was a striking claim: it means that you cannot have a
complete logical system without accounting for those elements of lan-
guage that directly latch onto objects, for example, a proper name that
refers to an individual, or a variable bound by an existential quantifier
that selects a particular entity. Peirce’s semiotics thus built a bridge be-
tween formal logic and the non-linguistic realm of pointing, indicating,
and contextual anchoring.”® It’s worth noting, however, that Peirce’s
insights were not immediately absorbed by the wider logical communi-
ty. His notation and many of his ideas were ahead of his time and re-
mained obscure compared to Frege and Russell’s work. Nonetheless, in
retrospect, Peirce can be seen as an early voice suggesting that any full
account of reference must include what we might call the logic of index-
icals—those elements that refer by virtue of context, a dimension later
formalized by thinkers such as David Kaplan, as discussed in Chapter 3.

By the turn of the 20th century, then, there is a split between main-
stream logic, which had become highly formal and context-insensitive,
and semiotic or philosophical reflections, which reminded us that mean-
ing often depends on physical and social context, for example, through

92 Peirce, 274.
9% Peirce, 14.
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features such as indexicality, gesture, and other non-verbal cues. It
would take the tumult of 20th-century philosophy, especially the lin-
guistic turn and its aftermath, to bring these issues to the forefront of
logical theory.

e 2.4 Meaning as Use: Wittgenstein’s Challenge to Context-Free
Language

A pivotal figure in re-thinking the role of context and non-linguistic ele-
ments was Ludwig Wittgenstein. Intriguingly, Wittgenstein’s own intel-
lectual trajectory embodies the shift from an austere, formal view of
language to an embedded, practice-oriented view. His early work,
the Tractatus Logico-Philosophicus (1921), is in line with Fregean logi-
cism—it presents a crystalline picture of language and reality, where
sentences are logical pictures of the world and context is almost nonex-
istent.>* In the Tractatus, Wittgenstein held that a proposition has
meaning insofar as it shares a logical form with a state of affairs;
any contextual or pragmatic aspects were consigned to the realm of the
unsayable.® Famously, the Tractatus ends with the dictum: “Whereof
one cannot speak, thereof one must be silent.”?® This early Wittgen-
steinian view idealized language as a mirror of reality, operating through
logical form, needing no gestures or tone — in fact, the perfect language
would be a formal logical notation.

Within two decades, Wittgenstein had completely reversed course. In
his posthumously published Philosophical Investigations (1953), he ar-
gues that meaning is not an inherent correspondence between lan-
guage and world established by logical form, but rather something that
emerges from use—from the myriad ways in which language is interwo-
ven with human activity. He challenges the traditional idea, one he him-
self had once endorsed, that every word derives its meaning by stand-
ing for an object or idea. Instead, he famously asserts: “The meaning of

% Ludwig Wittgenstein, Tractatus Logico-Philosophicus, trans. C. K. (Charles Kay)
Ogden (London: Kegan Paul, Trench, Triibner & Co., 1922), 39.

% Wittgenstein, 90.

% Wittgenstein, 90.
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a word is its use in the language.”®’ This deceptively simple statement
upends the context-free view of meaning. Use brings with it the who,
when, and why—the concrete situations in which an expression is actu-
ally employed. To explain what a word means, one often must describe
a scenario or a form of life, not merely point to an object or provide a
definition.

Wittgenstein introduces the concept of language-games: simple para-
digms of language use woven into activities. His very first example
in Philosophical Investigations §2 is a builder’s language-game: imagine
a builder and an assistant; the builder calls out words like “block!” or
“slab!” and the assistant hands over the corresponding building stone.%®
This tiny “language” consists only of a few words and actions, but it al-
ready shows the intertwining of words with non-linguistic context. The
words function as orders, and their meaning is learned by the partici-
pants through the actions they are tied to. Wittgenstein uses this to
illustrate the limitations of the classical “Augustinian” picture of lan-
guage, in which every word is assumed to name an object.® Yes, the
word “slab” here might name a type of stone, but its meaning for the
builder is bound up with the act of fetching the slab. If an external ob-
server just heard the word “slab” but didn’t see the assistant’s response
or know the building activity, they wouldn’t grasp the role the word is
playing. Context of activity is essential. In Wittgenstein’s words, the Au-
gustinian picture “ignores the essential role of action in establishing
meaning”. The later Wittgenstein emphasizes that speaking a language
is part of a form of life—a cultural, contextual, patterned way of living.
This embeds language deeply in non-linguistic context: the gestures, the
objects at hand, and the common practices and agreements of a com-
munity—all of which are encompassed by what Wittgenstein calls
“forms of life.”1%0

% Wittgenstein, Philosophical Investigations, 21.
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Another aspect Wittgenstein highlights is ostensive definition — teaching
a word by pointing.’®! He notes that even something as apparently
straightforward as defining “blue” by pointing to a blue patch is rife with
contextual assumptions. The learner must know you’re naming
the color and not the object, that you intend to teach a word, etc. Ges-
tures like pointing themselves require a backdrop of shared practices.'??
Wittgenstein thus shows that ostensive gestures and language are in-
terdependent: a pointing gesture is a non-linguistic act that helps fix
reference, but it works only within a shared form of life where pointing
is understood. This was a radical departure from the view that meaning

could be given by a logical specification or an isolated mental act.

In short, Wittgenstein in the Investigations brings context, use, and non-
verbal action into the heart of the philosophy of language. While he
does not offer a formal logic of these elements—his approach is primar-
ily descriptive and therapeutic—he makes it philosophically clear that
context is not a contamination of pure meaning; it is what makes mean-
ing possible. This shift opened the door to later developments in prag-
matics and context-sensitive semantics. Indeed, one can trace a direct
line from Wittgenstein’s emphasis on use to the emergence of Speech
Act Theory, in the work of J. L. Austin and John Searle, and to subse-
quent studies of indexicality.1®® Austin’s lectures How to Do Things with
Words (1962) argue that utterances are actions—what he calls per-
formatives—and cannot be understood apart from the context of social
conventions. This marks a clear continuation of Wittgenstein’s insight
that meaning exceeds truth-conditional content.%*

e 2.5 Quine and the Indeterminacy of Reference: The Limits of
Context

In the mid-20th century, W.V.0. Quine brought a very different perspec-
tive, yet one that similarly undermined the idea of a neatly context-
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independent reference. Quine, an analytic philosopher and logician, is
best known for challenging the analytic/synthetic distinction and for his
thesis of the indeterminacy of translation. n his book Word and Object
(1960), Quine presents a famous thought experiment: a linguist study-
ing an unknown language witnesses a native speaker exclaim “Gavagai!”
as a rabbit runs by. The linguist tentatively translates this as “Lo, a rab-
bit.” After further observations—for instance, noting that the native
says “Gavagai” when rabbits are present and not when they are ab-
sent—the linguist might become confident that gavagai refers to rab-
bits..1% However, Quine points out that equally good empirical evidence
could support a different translation. What if gavagai means not “rab-
bit” but “undetached rabbit-part” —that is, what we perceive is always a
part of a rabbit rather than a whole entity? Or perhaps it refers to a
“rabbit-stage,” meaning a temporal slice of a rabbit’s existence?'% The
native’s assent and dissent to sentences in context—their observable
stimulus responses—could be explained by any number of such hy-
potheses. No matter how much observational context we gather, includ-
ing non-linguistic cues such as the presence of rabbits, the reference of
gavagai remains inscrutable.'®” As Quine puts it, there is no fact of the
matter that pinpoints one unique referent; different translation manu-

als could be devised that fit all possible behavior.1%®

Quine’s argument has deep implications. It suggests that context alone
cannot fully determine meaning or reference—even when we include
all observable non-linguistic factors. In Quine’s view, language doesn’t
have a one-to-one link to reality that can be empirically unraveled; ra-
ther, reference is underdetermined by all possible evidence.'® This led
him to the provocative conclusion that meaning—and with it, refer-
ence—might not be a well-defined entity at all outside the bounds of a

195 W. V. Quine, Word and Object. Preface to the New Edition by Dagfinn Follesdal
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chosen theoretical framework. For Quine, what we call “meaning” is to
be approached through behavioral psychology and holistic science, ra-

ther than by assuming a pre-existing reference relation.

This skepticism also informs Quine’s treatment of quotation and propo-
sitional attitudes, where he resists metaphysical interpretations that
posit abstract “meanings” or propositions. Rather than treating a sen-
tence like “He said that snow is white” as attributing a belief or asser-
tion about an abstract entity—namely, the proposition that snow is
white—Quine advocates rephrasing it in terms of direct quotation. For
example, one should say: He uttered the sentence ‘Snow is white’ in
English.**° In such reformulations, the quoted part is not a proposition
but a linguistic object—a sequence of words in a particular language.'*!
This move makes the language and context of utterance explicit, align-
ing with Quine’s broader strategy of avoiding intensional idioms in favor
of extensional clarity. In Word and Object, Quine underscores that if we
do not specify such contextual parameters, we risk reifying entities like
“meanings,” which he considers ontologically suspect.}!? Instead, he
proposes that canonical logical language should avoid propositional-
attitude constructions altogether, favoring formulations that deal direct-
ly with utterances, sentences, and observable behavior.*!3

In terms of logic’s development, Quine’s work reinforced a skeptical
stance about meaning beyond direct observation and logical structure.
He helped move analytic philosophy toward naturalized epistemology,
treating language as part of the flux of the world, to be studied with the
same empirical mindset as anything else.!'* Yet, by doing so, he also
made clear that things like “meaning” and “reference” are not tidy logi-
cal atoms; they are entangled with human behavior and are to some
extent indeterminate. n other words, Quine acknowledged the role of
observable context—such as the need for the linguist to attend to what
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native speakers point to or respond to—but simultaneously showed
that even with such contextual information, reference is not logically
determinate.'’> There is a sobering message for logicians: simply ap-
pending a “context” parameter to terms might not magically yield a
determinate reference, because the mapping from experience to refer-
ence is many-to-many.

Quine’s skepticisms, together with Wittgenstein’s reminders about use,
catalyzed new subfields. Pragmatics emerged in the 1960s and 1970s as
a branch of linguistics and philosophy that explicitly studies language
use in context, gaining prominence as scholars turned their attention to
meaning beyond truth conditions.!'® The analytic versus pragmatic dis-
tinction mentioned in Chapter 1 was directly questioned by both Witt-
genstein and Quine—Wittgenstein by dissolving it, arguing that all
meaning is ultimately pragmatic; Quine by claiming that the analytic
side is untenable without appeal to the pragmatic. By the 1970s, formal
semanticists such as David Kaplan and David Lewis (1941 — 2001), began
developing logical frameworks that include context as a formal parame-
ter. This was a route Quine was less interested in, but one which others
pursued to preserve truth-conditional semantics in the face of context-
sensitivity. Kaplan’s work on indexicals, as discussed in Chapter 3, can
be seen as a direct response to the very problem Quine raised: how to
systematically account for “Gavagai”-like indeterminacy by encoding
contextual parameters—such as speaker, time, and demonstration—

into a formal semantic theory.!’

e 2.6 Phenomenology and Embodiment: The Expressive Body as a
Vehicle of Meaning

Parallel to these analytic developments, thinkers in the phenomenolog-
ical and existential traditions were also tackling language and context,
often with a focus on the body as the seat of meaning. Maurice Mer-
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leau-Ponty (1908 — 1961), a French phenomenologist, offered insights
that strikingly complement what we have been calling non-linguistic
elements. In Phenomenology of Perception (1945), Merleau-Ponty ar-
gues that language is fundamentally an embodied, expressive activity
rather than a disembodied logical calculus. He famously stated, “The
spoken word is a genuine gesture, and it contains its meaning in the
same way as the gesture contains its meaning.”*'8 This poetic formula-
tion blurs the line between linguistic and non-linguistic: speaking
is literally a kind of gesturing with the vocal organs. Conversely, a ges-
ture—such as a shrug or a wave—is understood as meaningful in itself,
not because it encodes a message arbitrarily, but because its meaning is

immanent in the action.!?®

For example, a friend’s warm
smile means friendliness in the act of smiling; one does not translate it
into an abstract proposition. Merleau-Ponty’s point is that both words
and bodily gestures are forms of expression that draw their significance
from our pre-reflective engagement with the world and others.??° They
are possible because we share an embodied context — what he calls

being-in-the-world.

From a Merleau-Pontyan perspective, context is not external to mean-
ing; it is the very medium of meaning.’?! The situation, the speaker’s
and listener’s bodily presence, their orientations and capabilities, are all
part of how an utterance becomes intelligible. This is why, for instance,
a sentence uttered face-to-face can carry nuances that the same sen-
tence in text does not: the face-to-face situation includes countless ex-
pressive cues—such as posture, eye contact, and tone—that are lost in
pure text.'?2 Phenomenology thus provides a philosophical justification
for including paralinguistic and non-linguistic elements in our account of
reference:?3 they are not add-ons to communication but integral parts
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of how human meaning-making unfolds. Husserl (1859—-1938), an earli-
er phenomenologist, distinguished between expression—a sign that
conveys an intended sense, typically associated with language—and
indication—a sign that merely points to something as a factual occur-
rence, such as smoke indicating fire.'?* But Merleau-Ponty collapses this
distinction in practice by showing how even what appears to be pure
expression—such as the act of speaking—is still an incarnate act, a
worldly gesture; and how indications—such as bodily movements—can

be suffused with intention and sense.?®

e 2.7 The Return of Gesture in Contemporary Thought (Kendon and
Others)

If early analytic philosophy sidelined gesture, the late 20th and early
21st centuries saw a renaissance of gesture studies, often building on
insights from both pragmatics and phenomenology. A leading figure in
this resurgence is Adam Kendon, whose extensive research—most no-
tably in his 2004 book Gesture: Visible Action as Utterance—
systematically examines how gestures function in communication. Ken-
don’s central argument is encapsulated in the subtitle of that work: ges-
tures are “visible action as utterance.”!?® In other words, gestures are
not mere accompaniments or ornaments to speech; they are utterances
in their own right, integrated with spoken language to create a compo-
site  message.’?’” Kendon—and similarly, researchers like David
McNeill—have documented that spontaneous hand gestures, such as
those produced unconsciously while speaking, tightly correlate with
speech at both the semantic and temporal levels.?8 For instance, when
a person says “The fish was this big,” they will often simultaneously
make a hand gesture indicating size. The gesture and the deictic word
“this” together convey the intended meaning; remove one or the other,
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and information is lost or the utterance becomes pragmatically odd.?°
This suggests that our cognitive system plans speech and gesture to-
gether as one communicative act.'3

Historically, Kendon notes that interest in gesture was not continuous—
it had peaks in antiquity and the 19th century, a recession in early 20th
century, and a resurgence late in the 20th.'3! We discussed the ancient
prominence of gestures in rhetorical traditions. In the 19th century,
several thinkers—such as Andrea de Jorio, whose 1832 work examined
Neapolitan hand gestures, and Wilhelm Wundt (1832-1920), who re-
garded gesture as foundational to the development of language—
treated bodily communication with scholarly seriousness.'3? But with
the rise of structural linguistics and formal logic, gesture research en-
tered a period of decline—a “recession,” as Kendon describes it.*33 It
was not until the 1970s and 1980s that a renewed interest in gesture
emerged, influenced by the broader pragmatic turn as well as advances
in psychology and anthropology.

What Kendon and his colleagues have demonstrated is that gestures
fulfill a variety of roles in reference and meaning. Some gestures are
deictic, pointing to entities in the environment and thereby directly an-
choring language to the world. Others are iconic, as they depict objects
or actions through hand shapes or movements, offering visual imagery.
Metaphoric gestures use spatial forms to represent abstract concepts,
while beat gestures consist of simple, rhythmic movements aligned with
speech for emphasis or discourse marking.'3* Each of these can interact
with spoken reference. For example, a demonstrative like “that one”
often requires a gesture like pointing — without the pointing, the phrase
“that one” lacks a referent.'® In formal logic terms, the gesture is part
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of the semantic value of the utterance, supplying the link to the particu-
lar object—a role explicitly acknowledged in Kaplan’s theory of demon-
stratives, which treats a “demonstration” as a formal parameter of
meaning.'3® Building on Kendon’s observations, we might say that hu-
man logical reference—the act of picking out objects—is inherently
multi-modal: it involves not only words but also gaze, pointing gestures,
head movements, and even shifts in body orientation.

To illustrate this, consider the following situation: Two people are in a
kitchen, and one says to the other, “Could you hand me that?” while
glancing and reaching toward a particular bowl. The successful refer-
ence of the word “that” is achieved only through the convergence of
multiple modalities—verbal, visual, and gestural—including the speak-
er’'s gaze and hand movement, and the listener’s perception of the
shared environment, which enables them to identify the intended ob-
ject. Any logic of reference that aims to account for everyday language
must capture this coordination between linguistic forms and non-
linguistic cues. Kendon’s work, along with that of other gesture re-
searchers, provides rich empirical evidence on how such coordination
operates. It has also revitalized interest in historical frameworks—for
example, reexamining Quintilian’s detailed rules for oratorical gesture
through the lens of modern video analysis and cognitive theory.*3’

Today, the influence of these insights is extending into fields such as
human-computer interaction and artificial intelligence, where under-
standing multimodal communication is increasingly crucial. The necessi-
ty of equipping Al systems with visual and motor capabilities—such as
the ability to identify referents of expressions like “that object,” as dis-
cussed in Chapter 1—echoes what human communication has always
involved: an embodied and situated context. In formal semantics and
logic, researchers are now exploring multimodal logical frameworks that
aim to integrate visual information and gesture with verbal proposi-

136 Kendon, Gesture, 158.
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tions. This represents a nascent area at the intersection of logic, linguis-
tics, and computer science. Some recent proposals, for example, model
discourse in such a way that a pointing gesture contributes a referent to
the logical form of a sentence. While these are still early-stage devel-
opments, they signal a broader shift toward dismantling the traditional
boundary between logic and non-verbal communication.

¢ 2.8. Conclusion

This chapter has drawn a broad arc—from ancient misgivings about
persuasive gesture, through medieval semantic nuance, through the
austere formalism of modern logic, and finally to contemporary recog-
nition of multimodal meaning. Several themes emerge. First, context
and non-linguistic elements have always hovered in the background of
logical theory: at times explicitly acknowledged, as in medieval supposi-
tion theory or Peirce’s semiotic framework; at other times deliberately
excluded, as in the ideal languages proposed by Frege and Russell.138
Second, whenever language is studied in real use, whether by philoso-
phers like Wittgenstein and Austin or by psychologists like Kendon, it
becomes clear that the sharp line between language and context cannot
be maintained.'*® Paralinguistic features such as tone and empbhasis,
along with non-linguistic elements like gestures, physical objects, and
shared situational contexts, continuously intertwine with syntax and
semantics to produce meaningful utterances. Third, the historical ne-
glect of these elements in logic was not due to their lack of importance,
but rather to their resistance to formalization. It was far easier to devel-
op a logical calculus for neat, context-free sentences—as in arithmetic
or the propositional calculus—than to grapple with the fluid, context-
bound character of everyday language. The cost of this simplification,
however, has been a persistent gap between logical theory and linguis-
tic reality.

138 Ppeirce, The Essential Peirce, 274-76.
139 See detailed treatments of these positions in §§2.4-2.7 above.
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The works of Wittgenstein, Quine, and Kendon—alongside other figures
examined in this chapter—each, in their own way, compelled logic and
philosophy to confront the long-standing gap between formal systems
and communicative reality. Wittgenstein reintroduced ordinary life into
the philosophy of language, Quine applied a dose of empirical skepti-
cism, and Kendon, building upon prior traditions, restored the role of
the body and the visual channel to the study of meaning. The result, in
recent decades, has been the emergence of a more integrative per-
spective: logic is increasingly viewed not as a sealed system of abstract
symbols, but as one component within the broader semiotic and cogni-
tive capacities that enable human communication.

For the purposes of this monograph, the lesson is clear: a comprehen-
sive theory of reference must encompass more than just words and
truth-conditions. It must account for indexicals and demonstratives,
which are essentially anchored in context; for the role of pointing and
other deictic gestures; for prosodic cues such as tone of voice that sig-
nal speaker intention; and for other non-linguistic elements that shape
meaning. The following chapters will build upon this understanding.
Chapter 3 will focus specifically on indexical expressions and demon-
strative acts—the precise points at which language directly connects to
the world via context, including structures such as the logic of “I,”
“here,” and “now,” and the semantic function of pointing gestures.
There, we will encounter formal theories like Kaplan’s, which introduce
context parameters into logical semantics, as well as philosophical puz-
zles such as John Perry’s argument about the “essential indexical,”
which underscores why context can never be fully abstracted away from
certain propositions. We will also extend the discussion of gesture by
considering how a simple pointing act might be formalized within a logi-
cal system. By developing these ideas, we move toward a logical frame-
work that treats non-linguistic elements not as peripheral or extrane-
ous, but as integral to the very fabric of reference and meaning—a
framework more faithful to the phenomenon of human communication,
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as illuminated by the historical and conceptual trajectory we have
traced thus far.
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Chapter 3

Indexicals, Demonstration, and Gesture-Based Reference

Human communication is richly context-dependent. Certain words—like
“I,” “here,” “now,” “that,” or “you”—do not refer to a fixed entity on
their own but rather pick out different things depending on the situa-
tion. Such context-sensitive terms are known as indexicals or deictic
expressions, and they illustrate how reference relies on features of the
context beyond the words themselves.’® For example, the word “I”
refers to whoever is speaking; “now” refers to the time of utterance;
and a demonstrative like “that (one)” can refer to virtually anything,
depending on where the speaker points or what they intend. To suc-
cessfully refer using these terms, speakers often rely on non-linguistic
cues—especially demonstrations such as pointing gestures, eye gaze, or
other contextual signals. If | say “that book is fascinating” while pointing
at a particular volume on the table, my gesture helps fix which book
“that” refers to. Without such cues, the sentence would be ambiguous
or incomplete. This interplay between language and context is a funda-
mental issue in the philosophy of language and logic: how do words
“latch onto” things in the world, and what roles do contextual actions
like gestures play in making reference possible?

This chapter examines the referential function of indexicals and demon-
stratives, and the role of gesture—as a non-linguistic element—in con-
tributing to acts of reference. It begins by clarifying key concepts and
reviewing how indexicals and demonstratives have been treated within
logical theory. The discussion then turns to David Kaplan’s influential
theory of demonstratives, which provides a formal model of context to
explain how such expressions acquire reference. We also explore John
Perry’s well-known argument concerning the “essential indexical,”

140 Kaplan, “Demonstratives,” 490.
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IIIII

which demonstrates why expressions like or “here” are indispensa-

ble for understanding belief, action, and cognition.4!

In addition, we will consider examples of indexical reference in everyday
communication and philosophical thought experiments, highlighting the
role of gesture and other non-verbal cues in securing reference. The
work of David McNeill on gesture and thought will offer insight into how
deeply integrated gesture is with language and meaning.#?

The chapter concludes by asking whether—and to what extent—
gestures can be incorporated into formal logical models of reference. A
central question is whether something as fluid and embodied as a hand
gesture can be adequately represented within formal semantics or logi-
cal theory. We will examine several contemporary efforts to address this
issue, along with the conceptual challenges they face, including cri-
tiques and extensions of Kaplan’s and Perry’s frameworks. Throughout,
the focus remains on conceptual and theoretical concerns, rather than
technical or computational applications, with the aim of assessing the
prospects for a logic of reference robust enough to accommodate both
indexical expressions and the gestures that often accompany them.

3.1. Indexicals and Demonstratives: Language in Context

Indexicals are expressions whose reference shifts from one context to
another. Classic examples include personal pronouns (I, you, he, she in
certain uses), temporal adverbs (now, today, tomorrow), spatial adverbs
(here, there), and demonstrative pronouns or adjectives (this, that). A
familiar type of directly referential term is the demonstrative. A demon-
strative is, roughly speaking, any expression whose reference is deter-
mined in part by a demonstration, such as a pointing.'** Unlike an ordi-
nary proper name—such as “Socrates” —which refers to the same indi-

llI”

vidual no matter who says it or when, an indexical like can refer to

141 John Perry, “The Problem of the Essential Indexical,” Nous 13, no. 1 (1979): 4,
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any person depending on who is speaking. "l once followed a trail of
sugar on a supermarket floor [...] | believed at the outset that the shop-
per with a torn sack was making a mess. And | was right. But | didn’t
believe that | was making a mess. That seems to be something | came to
believe".1# Similarly, “now” refers to the moment of speaking, regard-
less of the specific time at which the utterance occurs. Such words are
often called deictic expressions—a term derived from the Greek
deiknymi, meaning “to show”—because they typically function by
“pointing to” elements of the speech situation.

It is important to distinguish indexicality from lexical ambiguity. An am-
biguous word—such as bank, which can refer either to a financial insti-
tution or the side of a river—has a fixed, limited set of meanings estab-
lished by convention. In such cases, one must determine which meaning
is intended, but each use draws from a predefined inventory of senses.
An indexical, by contrast, has a single stable linguistic meaning, yet that
meaning yields different referents or propositional contents depending
on the context. For instance, the English word you consistently means
“the addressee(s) of the utterance” —a rule that does not vary—yet the
specific individual or group it refers to changes with each occasion of
use. In this way, indexicals are inherently context-sensitive. As Kaplan
puts it: “The referent of a pure indexical depends on the context, and
the referent of a demonstrative depends on the associated demonstra-
tion.”14

Demonstratives are often considered a subclass of indexicals. They typi-
cally include expressions such as this and that, and sometimes pro-
nouns like he or she when used in conjunction with a pointing gesture.
What distinguishes demonstratives is that they generally require an ac-
companying action or intention to secure reference to a particular ob-
ject. David Kaplan famously distinguished pure indexicals—such as |,
here, now, and today—from true demonstratives like this, that, or

144" Perry, “The Problem of the Essential Indexical,” 3.
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demonstrative uses of pronouns. The former acquire reference auto-
matically from the context of utterance; for example, / invariably refers
to the speaker without the need for pointing or clarification. It cannot
be used, under normal circumstances, to refer to someone else. True
demonstratives, by contrast, require a referential act. If | say “that cat is
hungry,” the expression that alone does not identify any specific cat. To
establish reference, | must typically accompany the utterance with a
gesture—such as pointing—or rely on a shared perceptual focus. The
demonstrative thus functions as a cue that signals the listener to con-
sult contextual indicators to determine the intended referent. In
Kaplan’s framework, the reference of a true demonstrative in a given
context depends not only on the context itself, but also on an accompa-
nying demonstration or referential intention. A demonstration is usually
a pointing gesture or an analogous cue that visually singles out an ob-
ject. As Kaplan puts it, “typically, though not invariably, a (visual)
presentation of a local object discriminated by a pointing.”'*¢ For in-
stance, saying “that book” while pointing at a book on the shelf allows
the listener to know which one is meant. If one simply said “that book is
old” with no gesture in an out-of-the-blue context, the listener may be
puzzled—“that book which?”.

It is important to note that not all uses of pronouns such as he or she
are indexical in the deictic sense. Pronouns in natural language exhibit
multiple uses: they can be deictic—pointing to an individual present in
the speech situation, as in “He was born in Detroit,” where he refers to
John indicated by a pointing gesture; anaphoric—referring back to a
previously mentioned referent, as in “A woman came in. She sat down,”
where she picks up the discourse referent; or bound variable—where
the pronoun is bound by a quantifier, as in “Everyone thinks he will suc-
ceed,” with he ranging over the domain of everyone. This chapter is
primarily concerned with the deictic or demonstrative uses, where ref-
erence is secured through context and often through gesture. In such
cases, pointing gestures, gaze, or other perceptual cues frequently ac-

146 Kaplan, 490.
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company the pronoun to determine its referent. Experimental findings
in pragmatics and semantics have shown that utterances like “He was
born in Detroit” are routinely interpreted with reference to the individ-
ual the speaker is pointing to or visually fixated upon. In the absence of
such contextual cues, demonstrative pronouns typically lack a determi-
nate referent; they are referentially incomplete. As Kaplan notes: “A
demonstrative without an associated demonstration is incomplete. The
linguistic rules which govern the use of the true demonstratives ‘that,’
‘he,’ etc., are not sufficient to determine their referent in all contexts of
use. Something else—an associated demonstration—must be provid-
ed.”**” This is why philosophers often claim that demonstratives contain
an inherent demonstrative element in their meaning.

Beyond personal pronouns and demonstratives such as this and that,
other expressions also function as indexicals. Words like here and now
refer to the location and time of utterance, respectively; today and to-
morrow designate days relative to the utterance time; you identifies the
addressee; and so on. All of these illustrate the general principle that
context is a necessary ingredient in determining reference. The context
of utterance typically includes at least the identity of the speaker, the
time and location of speaking, and potentially the intended audience
along with other situationally relevant factors. Philosophers and logi-
cians have formalized this insight by treating context as a parameter
that semantic interpretation must take into account. In classical formal
logic, truth values of sentences are evaluated independently of context.
However, to accommodate indexical expressions, one must relativize
truth and reference to specific contexts. As we shall see, Kaplan’s theory
incorporates this principle by explicitly encoding context into the se-
mantic evaluation of expressions.

Crucially, gestures and other non-verbal behaviors constitute part of the
context that helps determine reference. In everyday conversation,
speakers routinely employ gesture-based reference—such as pointing,

147 Kaplan, 490.
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nodding, or glancing toward an object—while using expressions like this
or that. Such physical actions function as acts of ostension: they draw
the addressee’s attention to a particular entity or region within the
shared environment. The philosopher Ludwig Wittgenstein emphasized
the role of ostension in his discussion of language learning, noting that
an “ostensive definition” —explaining the meaning of a word by pointing
to an example—is one fundamental way in which language connects
words to things.*® For example, one might teach a child the word apple
by holding up an apple and saying “This is an apple,” thereby using an
act of pointing to illustrate the referent. However, as Wittgenstein fa-
mously argued, ostensive definition alone is not sufficient to fix mean-
ing without a broader understanding of context and use. The child must
know what aspect of the situation is being indicated—is it the object’s
shape, its color, the type of fruit, or something else entirely?4® This
underscores a central theme that will recur throughout our discussion:
non-linguistic context—including gestures—plays a crucial role in fixing
reference, but it operates in conjunction with linguistic conventions and
shared background knowledge. A pointing gesture may indicate an ob-
ject, but successful reference requires a mutual understanding between
speaker and listener that links the gesture, the indexical expression, and
the intended referent.

In sum, indexicals and demonstratives show that reference in language
is an action that often goes beyond uttering words—it involves ex-
ploiting the situation and sometimes performing non-verbal acts to clar-
ify what those words stand for. Any comprehensive theory of reference,
especially one intended to apply to natural language in real use, must
account for these context-sensitive mechanisms and the role of things
like pointing, gaze, and other gestures.

148 Wittgenstein, Philosophical Investigations, 5.
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e 3.2. Kaplan’s Theory of Indexicals and Demonstratives

The modern semantic analysis of indexicals owes much to the philoso-
pher David Kaplan, whose seminal essay Demonstratives—written in the
1970s and published in 1989—established a rigorous framework for
understanding the interaction between context and meaning in indexi-
cal expressions. Kaplan’s theory introduced what has become a stand-
ard distinction between two levels of meaning: character and con-
tent.1>°

The character of an expression refers to its general linguistic meaning—
namely, a rule or function that specifies how to determine the expres-
sion’s reference (or content) in any given context. Character is what a
competent speaker of the language knows when they know how to use
the word appropriately. It remains constant across all contexts; it does
not vary from one situation to another. For example, the character of
the word | can be stated as follows: for any context, I refers to the
speaker or agent of that context. Similarly, the character of now is that
it refers to the time of the utterance, and the character of here is that it
refers to the location of the utterance. These are context-sensitive rules
built into the linguistic meaning of the terms. They are fixed by conven-
tion—every fluent English speaker knows, for instance, that / designates
the speaker, here the location, and now the time of speaking.*>!

The content of an expression, relative to a context, is the specific refer-
ent or truth-conditional contribution the expression makes in that par-
ticular context. That is, content refers to what the expression stands for
on a given occasion of use, once contextual parameters have supplied
their values. For instance, if the context is one in which Barack Obama is
the speaker, then the content of / in that context is Barack Obama. If the
utterance takes place in Paris, the content of here is the city of Paris.
Content is sometimes identified with the referent in the case of singular
terms, or with the proposition expressed in the case of complete sen-
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tences. To illustrate, consider an example adapted from the Internet
Encyclopedia of Philosophy: the sentence I am flying, when uttered by
Barack Obama, expresses the proposition (Flying, Barack Obama).
When the same sentence is uttered by Hillary Clinton, it expresses
(Flying, Hillary Clinton). Although the sentence retains the same charac-
ter—a stable linguistic rule—it yields different contents in different con-

texts of utterance.!>?

Kaplan thus offered a solution to a longstanding puzzle in semantics:
how can the sentence | am flying mean the same thing in one respect
when uttered by different speakers, yet express different truth-
conditions in each case? His answer lies in the distinction between
character and content. The sentence has a constant character—namely,
a rule that associates / with the speaker role—but yields different con-
tents, since different individuals are supplied by context. This distinction
is crucial because traditional truth-conditional semantics focused solely
on content—that is, on the propositions expressed—and struggled to
explain how a single sentence type could produce different propositions
across different occasions of use. Kaplan’s framework addresses this
challenge by clearly separating the stable linguistic rule (character) from
its context-sensitive referential outcome (content).1>3

A strikingly similar conceptual distinction appears in classical Islamic
logic. Sa‘duddin al-Taftazani, a 14th-century logician and philosopher,
developed the idea of constructed individual terms (al-juz’iyyat al-
i‘tibariyya) to account for demonstratives that refer to the same object
while expressing distinct conceptual contents. For example, phrases like
“this laughing one” (hadha al-dahik) and “this writer” (hadha al-katib)
may refer to the same individual but represent different logical terms
due to their differing meanings or conceptual perspectives (mafhdm).
This anticipates Kaplan’s character/content distinction yet emerges in a
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distinct metaphysical and semantic tradition concerned with the logical

formalization of context-sensitive language.*>*

To formalize such context-dependence, Kaplan modeled context as a
structured tuple of parameters. In its simplified form, a context may be
represented as a quadruple (Speaker, Time, Place, World). Each indexi-
cal expression corresponds to one of these parameters or to something
derived from them. For example, I picks out the Speaker, now the Time,
here the Place, and expressions like actually or present may refer to the
World. (In Kaplan’s own system, actually behaves somewhat differently,
but we may set that aside for present purposes.) Kaplan called indexi-
cals such as I, here, now, and today pure indexicals because their refer-
ents are fully determined by these basic parameters and do not require
any additional act by the speaker. For instance, one does not need to
gesture or point to oneself when saying /; the expression automatically
refers to the speaker. By contrast, true demonstratives—such as that or
he when used with pointing—are not tied to any fixed parameter. In
Kaplan’s early view, a demonstrative like that has no determinate con-
tent until accompanied by a demonstration. Its character might be de-
scribed as “the object demonstrated by the speaker.” In practical terms,
this means that uttering that without providing a demonstration fails to
establish reference; the word that awaits completion through gesture or
intentional act. In Kaplan’s 1989 framework, contexts may be augment-
ed to include a fifth component—Demonstration—resulting in a model
like (Speaker, Time, Place, World, Demonstration). In such a model, a
demonstrative expression like that is interpreted as referring to the ob-
ject singled out by the Demonstration parameter in the given context.

Interestingly, Kaplan later refined his view on how demonstratives se-
cure reference. In his follow-up essay “Afterthoughts” (1989b), he
acknowledged that what ultimately determines the referent of a

15 Harun Kuslu, “Islam Dil Felsefesinde Baglam Duyarli Terimlerin Ele Alinis ve Isaret
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demonstrative is the speaker’s referential intention, with the physical
pointing gesture being just an external manifestation of that intention.
He wrote that he came to see “the directing intention, at least in the
case of perceptual demonstratives, as criterial, and to regard the
demonstration as a mere externalization of this inner intention”.*>> In
simpler terms, when a speaker points and says “that dog,” it is the
speaker’s referential intention—the specific dog they have in mind and
intend to indicate—that ultimately determines what that refers to. The
pointing gesture assists the listener in recognizing this intention, but if,
for example, the speaker’s hand slips and accidentally points to the
wrong object, the originally intended referent may still be taken as the
target—provided the intention is sufficiently clear. This intuition aligns
with ordinary communicative practice: listeners aim to infer the speak-
er’s intended referent rather than follow the gesture blindly. In cases of
ambiguity or misalignment, they might ask, “Did you mean that one
over there?”—prompting clarification. Philosophically, such scenarios
have generated debate over whether reference is grounded primarily in
internal intention, external observable cues, or some combination
thereof. Various theorists have proposed different models. Michael De-
vitt has suggested that the referent of a demonstrative is fixed by a
causal relation—roughly, the object that caused the speaker to form the
demonstrative thought. Colin McGinn has proposed a geometric criteri-
on: the referent is the object that intersects the line extending from the
pointing gesture. Howard Wettstein has emphasized the audience’s rea-
sonable uptake of communicative cues. Meanwhile, theorists such as
Marga Reimer and Kent Bach have argued for nuanced positions regard-
ing the weight of speaker intention in fixing reference. While we will not
explore each of these views in detail, it is important to note that even
Kaplan’s formal framework leaves room for further inquiry. What exact-
ly constitutes a “demonstration”? How can intention be formally repre-
sented? And how do we account for errors or misfires in pointing?

15 David Kaplan, “Afterthoughts,” in Themes From Kaplan, ed. Joseph Almog, John
Perry, and Howard Wettstein (New York: Oxford University Press, 1989), 582.
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These questions mark the intersection of philosophy of language, prag-

matics, and cognitive science.'*®

From a logical perspective, Kaplan’s introduction of context parameters
and his distinction between character and content represented a major
conceptual breakthrough. These innovations enabled logicians to rea-
son formally about sentences containing indexicals—expressions whose
reference shifts with context. Kaplan also developed a dedicated formal
system, often referred to as the Logic of Demonstratives, which incorpo-
rates special operators and inference rules specifically designed to ac-
commodate indexical expressions within a formal semantic frame-
work.r>” One key result Kaplan argued is that in natural languages, in-
dexical reference is direct and cannot be overridden by operators—
there are no “monsters,” as he called them, that can reach in and
change the context from the perspective of an utterance.’®® For exam-
ple, natural language does not permit operators that shift the referent
of a pure indexical such as / within their syntactic scope. This is why sen-
tences like “Imagine | am you” are pragmatically and semantically prob-
lematic: rather than interpreting I as referring to someone other than
the actual speaker, hearers tend to reinterpret such constructions met-
aphorically or imaginatively, rather than as genuine shifts in indexical
reference.’ In Kaplan’s formal semantics, each indexical is evaluated
with respect to the context of the actual utterance event, rather than
any shifted or hypothetical context. This framework preserves the intui-

1% This paragraph draws on the following accounts: Devitt’s causal theory of demonstra-

tive reference Michael Devitt, Coming to Our Senses: A Naturalistic Program for Se-
mantic Localism, Cambridge Studies in Philosophy (Cambridge: Cambridge Universi-
ty Press, 1996); McGinn’s geometric criterion Colin McGinn, Mental Content (Ox-
ford: Blackwell, 1989); Wettstein’s uptake-based view Howard K. Wettstein, The
Magic Prism: An Essay in the Philosophy of Language (New York: Oxford University
Press, 2004); and critical discussions of speaker intention in reference by Marga
Reimer, “Demonstratives, Demonstrations, and Demonstrata,” Philosophical Studies:
An International Journal for Philosophy in the Analytic Tradition 63, no. 2 (1991):
187-202; and Kent Bach, “Intentions and Demonstrations,” Analysis 52, no. 3 (1992):
140-46.
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tive constraint that when a speaker utters the word /, they unavoidably
refer to themselves—except in cases involving metaphorical or non-
standard usage—regardless of the larger sentence in which the expres-
sion occurs. This context-dependence becomes especially significant in
understanding certain philosophical arguments, such as those advanced
by John Perry, to which we now turn.

Before proceeding, it is useful to briefly summarize Kaplan’s contribu-
tion in more accessible terms. Kaplan developed a systematic frame-
work for analyzing how indexicals such as / and that possess a stable
linguistic meaning—what he calls character—while yielding different
referents, or contents, depending on contextual parameters such as the
speaker, time, place, and demonstrative intent. Crucially, Kaplan
brought context into the domain of logical analysis. Rather than treating
context as an informal or purely pragmatic notion to be ignored in for-
mal semantics, he demonstrated that it could be rigorously regimented:
sentences could be evaluated for truth relative to specific contexts. For
example, the sentence | am located here now is logically true relative to
any context of utterance, since the speaker necessarily occupies their
own spatial and temporal location. However, without a context parame-
ter, one might mistakenly treat the sentence as a universal logical truth,
which it is not in the absolute sense. Its truth depends entirely on con-
textual alignment. Kaplan’s framework elegantly explains why certain
sentences are true in all contexts of utterance, while still being context-
dependent in nature.

It is also worth noting that Kaplan’s theory builds upon earlier insights.
Philosophers such as Hans Reichenbach had previously introduced the
notion of token-reflexive meanings. Reichenbach (1947) proposed that
indexicals like / could be analyzed as meaning “the person who is speak-
ing this token,” and here as “the place of this token,” and so forth.1®°
This idea served as a precursor to Kaplan’s concept of character. How-
ever, Kaplan’s formulation was more robust, avoiding certain technical

160 Reichenbach, Hans. 1947. Elements of Symbolic Logic. Quoted in Kaplan, 519.
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pitfalls present in Reichenbach’s framework. For instance, Reichen-
bach’s account renders peculiar sentences such as “If no one uttered
this token, then no one would be uttering this token” logically true—an
outcome Kaplan’s semantics circumvents.'®! Kaplan refined the token-
reflexive idea and integrated it into a formal semantic framework con-
sistent with direct reference theory: the view that indexicals, like proper
names, refer directly to their objects without invoking a mediating de-
scriptive sense. On this account, indexicals are rigid designators in the
sense that, once the context is fixed, they refer to the same entity
across all possible worlds accessible from that context.’®? For example,
in any counterfactual scenario anchored to a given context of utterance,
the expression | continues to refer to the same individual. This exten-
sion of rigidity from proper names to indexicals aligns Kaplan’s seman-
tics with Kripke’s insights concerning names as rigid designators.

Kaplan’s theory has been tremendously influential within philosophy of
language and formal semantics. It resolved many longstanding confu-
sions concerning the representation of indexicals and laid the ground-
work for a substantial body of literature on demonstratives and context-
dependence. However, as will become evident in subsequent sections,
Kaplan’s framework does not resolve all relevant issues—particularly
those involving the cognitive processing of indexical information or the
formal treatment of gestures within semantic theory. The next section
turns to the work of John Perry, whose contribution focuses on the cog-
nitive significance of indexicals and their role in belief, action, and self-
ascription.

e 3.3. The Essential Indexical: John Perry’s Perspective

In a well-known 1978 anecdote, philosopher John Perry recounts an
experience at a grocery store, where he was attempting to locate a mys-
terious shopper who appeared to be spilling sugar from a torn sack. He
followed the trail from aisle to aisle, hoping to warn the person respon-

161 Kaplan, 520.
162 Kaplan, 494.
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sible, but the trail continued to worsen, and no culprit was found. Even-
tually, he experienced a moment of realization: “It dawned on me. | was
the shopper | was trying to catch.” The sugar was leaking from his own
cart. At that moment, Perry reportedly exclaimed to himself, “I am mak-
ing a mess!” and immediately adjusted the sack to stop the spill.153

Perry uses this episode to motivate what he later formulated as the
problem of the essential indexical. Prior to his realization, he clearly held
a true belief—The shopper with the torn sack is making a mess—but
this belief failed to produce action, despite its accuracy. What changed
was not the truth of the belief, but its mode of presentation. Upon
forming the first-personal belief | am making a mess, Perry was able to
act immediately. According to Perry, this belief cannot be replaced with
any non-indexical formulation without losing its explanatory and moti-
vational force. The indexical element—specifically the use of /—was

essential to the belief’s causal role in behavior.1%*

Perry argues that no descriptive formulation—such as “John Perry is
making a mess” or “the man with the torn sack is making a mess” —fully
captures what is conveyed by the indexical belief | am making a mess.1%>
For example, Perry may already have assented to the proposition John
Perry is making a mess in an abstract sense: had someone told him,
“John Perry (that is, you) is spilling sugar,” and he did not realize he was
John Perry, the belief would remain inert. Similarly, others in the store
could truly believe John Perry is making a mess, yet that belief would
not motivate them to check their own carts. In contrast, Perry’s self-
ascription—/ am making a mess—had direct behavioral consequences.
The first-person indexical / was essential for connecting belief with ac-

tion.

This case highlights a fundamental limitation in traditional semantics
and logic, which typically characterize belief in terms of objective prop-

163 Perry, “The Problem of the Essential Indexical,” 3.
164 perry, 3.
165 Perry, 3-5.
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ositional content.'®® If we adopt a direct reference theory (as Kaplan did
for indexicals), then Perry’s utterance / am making a mess and his earli-
er thought He is making a mess (where he in fact referred to himself)
express the same proposition: that John Perry is making a mess. But if
both thoughts share identical content, why did only one lead to correc-
tive behavior? From a content-based perspective, it appears Perry ac-
quired no new factual information—he simply re-encoded the same
proposition under a different linguistic guise. Yet intuitively and cogni-
tively, something changed in his belief state.

To account for this, both Perry and Kaplan emphasize the importance of
mode of presentation—what Kaplan terms character.'®” Although Perry
entertained the same proposition in both cases (John Perry making a
mess), he did so under different characters: initially as He is making a
mess, and later as | am making a mess. These expressions differ not in
content, but in cognitive perspective. Because of this difference, it is
rationally possible for someone to believe one without believing the
other, and even to assert one while denying the other without logical
contradiction. Indeed, Perry notes that before his realization, he could
have consistently held the beliefs He is making a mess (about some
other person) and / am not making a mess, because he had not yet rec-
ognized he and | as co-referential. Only when that connection was made
did the inconsistency become apparent, prompting belief revision and
behavioral adjustment.

Philosophically, Perry’s argument concerning the essential indexical has
wide-ranging implications. It challenges the assumption that all
knowledge or belief states can be adequately represented through ob-
jective, non-indexical propositions. Some thoughts—particularly those
involving a first-person or context-dependent perspective—are essential
to explaining intentional action. This insight has given rise, in both logic
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and cognitive science, to the recognition of self-locating beliefs or de se
attitudes (from Latin de se, “of oneself”).

To address this problem, David Lewis proposed a refinement to stand-
ard semantic models. Instead of modeling belief as a set of possible
worlds, Lewis introduced the notion of centered worlds—worlds in-
dexed to a particular individual and time.®® This structure allows us to
formally represent beliefs like | am making a mess as self-ascribed
properties, rather than merely objective propositions about agents in
the world. In other words, such beliefs are not just about John Perry;
they are properties that John Perry attributes to himself. As Lewis put it:
“In fact, it is self-ascription that is doing all of the work.” Perry, in his
later writings, endorsed a similar shift: instead of locating the indexicali-
ty in the content of belief, he argued that it resides in the belief state
itself.1® As he explains, before forming the indexical belief, he did not
self-ascribe the property of making a mess; after uttering / am making a
mess, he did. Thus, his epistemic gain was not a new objective fact
about the world, but a new self-locating perspective on an existing fact.
As Perry writes, “When we couple property contents with a theory of
self-ascription, we get a theory designed to address de se attitudes.””°
Crucially, it is this self-ascription that motivates action: only the indexi-
cal belief—I am making a mess—yields the practical inference /I’d better
fix it.

From the standpoint of logic, Perry’s argument challenges attempts to
reduce all belief content to objective, “God’s-eye-view” propositions. A
system that recognizes only such objective propositions would treat the
sentences John Perry is making a mess and | am making a mess (uttered
by John Perry) as expressing the same proposition. Consequently, it
would fail to account for the possibility that a subject might rationally

188 Herman Cappelen and Josh Dever, The Inessential Indexical: On the Philosophical
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believe one but not the other. Yet, as the sugar-trail case demonstrates,
this distinction can have real behavioral consequences.

One solution, as proposed by Kaplan, is to enrich our semantic frame-
work with the notion of character or cognitive role.*’* While Kaplan and
Perry agree that the mode of presentation—whether indexical or non-
indexical—is not part of the proposition's truth-conditions, both main-
tain that it is crucial for explaining belief ascription and rational ac-
tion.'”? A person may possess or lack a belief depending on the charac-
ter under which the propositional content is presented. Formally, one
might say that / am making a mess and John Perry is making a mess
express the same proposition, but they are associated with distinct cog-
nitive roles or guises in the believer’s mind. This insight echoes Frege’s
classic distinction between Sinn (sense) and Bedeutung (reference): the
expressions | and John Perry may refer to the same individual, but they
do so under different modes of presentation, leading to different cogni-
tive effects.

In summary, Perry’s insight underscores that context-sensitive refer-
ence—especially through indexicals such as I and now—is not a superfi-
cial linguistic phenomenon, but rather one with profound implications
for cognition, reasoning, and agency. Indexical information is cognitively
indispensable. For example, an artificial agent might be equipped with
exhaustive data about its environment, yet unless it can self-locate
within that dataset—by forming beliefs like | am here now—it may lack
the information necessary to act appropriately.

Perry illustrates this point with a well-known anecdote from Ernst Mach
(1838-1916): upon seeing his own reflection in a mirror, Mach gestured
and remarked, “That man is a shabby pedagogue,” not realizing it was
himself. Only upon forming the indexical belief I am that man does the

1711 Kaplan, “Demonstratives,” 532.
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cognition acquire its practical significance.’’® For Perry, such examples
demonstrate the unique epistemic and motivational force of self-
locating beliefs.

Perry’s work on the essential indexical has sparked extensive philosoph-
ical discussion. Some theorists have proposed that it may be possible to
eliminate indexicals by appealing to highly articulated descriptive be-
liefs—e.g., that “John Perry believes the proposition such-and-such cen-
tered on himself.” However, Perry and many others remain skeptical
that any non-indexical formulation can fully replicate the explanatory
and motivational role of indexical beliefs. A notable critique comes from
Herman Cappelen and Josh Dever in The Inessential Indexical (2013).
They argue that indexicals are not as philosophically indispensable as
Perry claimed, branding the dramatic attention paid to them as “the
myth of the essential indexical.”!’# According to their view, perspectival
or indexical phenomena may be “philosophically shallow” and ultimate-
ly reducible to non-indexical content.'’®> For example, they propose en-
coding the agent's identity directly into propositional content rather
than treating it as a separate indexical component. While their position
is controversial and a full evaluation exceeds our scope, it is important
to note that the debate remains open: Are indexicals genuinely neces-
sary for certain explanations, or can their effects be captured by other,
non-indexical means? Despite these debates, most philosophers of lan-
guage continue to find the Kaplan/Perry framework highly useful for
modeling practical semantics and communication, particularly due to its
treatment of context-sensitive content and cognitive roles.

In logic, Perry’s insight prompted the development of formal systems
designed to handle indexicality and self-location. One prominent ap-
proach is David Lewis’s centered worlds semantics.'’® Another strategy
involves introducing an agent parameter into the semantics of belief

173 John Perry, Reference and Reflexivity (Stanford: CSLI Publications, 2012), 254; see
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operators, particularly within dynamic epistemic logic frameworks. Such
systems aim to represent not only propositional knowledge, but also
self-knowledge—including facts like “agent = individual.”*’” Traditional
first-order or modal logic lacked built-in mechanisms for representing
the “current speaker” or the “self.” In response to these limitations,
subsequent logicians have developed models that include a centered
context, often formalized with special constants, self-indexed variables,
or even A-calculus bindings for agent-relative content.’® These innova-
tions demonstrate how philosophical reflection on indexicals can enrich
the expressive power of logical systems.

Ultimately, Perry’s contribution highlights that reference and meaning
are not merely abstract semantic constructs; they also depend funda-
mentally on the perspective of the language user. Indexicals serve as
linguistic devices that tie utterances to the speaker’s situation, and they
are indispensable for explaining how communication and action are
contextually grounded.

This naturally leads us to consider the role of gestures. Indexicals and
demonstratives like I or that are frequently accompanied by physical
cues—such as pointing or orienting one’s body—which make the refer-
ential link contextually explicit. If indexicals anchor language to the
speaker’s perspective and environment, gestures are often the embod-
ied means by which that anchoring is realized. We now turn to the role
of gestures in reference, adding another dimension to our account of
context in logic.

¢ 3.4. Gesture and Reference: Demonstrations in Practice

Thus far, our discussion of context has centered primarily on abstract
parameters such as speaker, time, and place. Gestures have been men-
tioned in passing as typical means of “demonstrating” referents for ex-
pressions like that or he. We now turn to a more focused inquiry: what

177 Perry, “The Problem of the Essential Indexical,” 20.
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role do gestures play in referential acts, and how might they be system-
atically incorporated into a theoretical framework of meaning and ref-
erence?

In communicative contexts, a gesture refers to a bodily movement—
typically of the hands or arms, though it can also involve the head, face,
or other parts—that contributes to meaning. Our concern here lies spe-
cifically with gestures that support or enable reference. Among the
most salient are deictic gestures: actions such as pointing with a finger,
an open hand, or a head movement to indicate an object, person, or
location. Deictic gestures are ubiquitous in everyday communication.
Consider a diner pointing to a menu item while saying, “I'll have that
one,” or a customer nodding toward a person and asking, “Is he the
manager?” In such cases, the accompanying gesture disambiguates the
referent of expressions like that one or he. Without the gesture, the
utterance remains referentially underspecified; with it, reference is suc-
cessfully resolved. Notably, the term demonstrative derives from the
Latin demonstrare, meaning “to show,” underscoring that physical indi-

cation is central to their conventional use.”®

In addition to pointing, several other types of gesture play important
roles in reference and meaning construction:

(1) Iconic gestures are bodily movements—typically of the hands—that
visually represent the shape, motion, or spatial properties of the refer-
ent. For example, when a speaker says “the fish was this big” while
spreading their hands far apart, the gesture iconically conveys the mag-
nitude of the object being described. Such gestures supplement verbal
content by providing analog visual information that may be difficult to
express fully in words. They are particularly relevant in enriching refer-
ential descriptions involving size, shape, or movement.!8°

179 David McNeill, Hand and Mind: What Gestures Reveal about Thought (Chicago:
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(2) Metaphoric gestures, while similar in form to iconic gestures, depict
abstract or conceptual content rather than concrete physical properties.
A common example is moving the hand upward while talking about ris-
ing prices or success, mapping a conceptual metaphor (up is more) onto
physical space. These gestures contribute indirectly to reference by em-
bodying abstract domains (e.g., thought, increase) through spatial rep-

resentation.!®!

(3) Beat gestures consist of small, rhythmic movements—often flicks or
taps of the hand—that do not depict any semantic content but are
temporally aligned with the speech flow. Though not referential in a
strict sense, beat gestures play a metalinguistic role by signaling empha-
sis, discourse segmentation, or the hierarchical structure of speech. For

”
S

instance, a speaker might gesture with a beat at “firstly,
182

econdly,”
and “finally” to organize information delivery.

(4) Emblems are culturally specific gestures that have conventionalized
meanings and may function quasi-linguistically. Examples include the
thumbs-up (meaning “good” or “okay” in many Western cultures) or a
wave indicating “hello” or “goodbye.” These gestures can either accom-
pany speech or serve as standalone communicative acts, effectively re-
placing verbal expressions in some contexts. Their referential value de-
pends on shared social conventions rather than physical demonstra-
tion.183

Among various gesture types, deictic gestures—particularly pointing—
are the most directly involved in reference, as they physically indicate
the intended referent in the communicative context. Remarkably, such
gestures emerge early in human development. Even before acquiring
linguistic competence, infants around 9 to 12 months of age begin to
point at objects, thereby performing rudimentary acts of reference.
These early gestures function effectively as non-verbal equivalents of
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expressions like “that!”—e.g., pointing at a toy to request it or at a dog
to direct attention.

Developmental psychologists, most notably Michael Tomasello, have
argued that such behaviors reflect a capacity for joint attention: the
coordinated focus of both child and caregiver on a shared external ob-
ject. This shared attentional frame provides a scaffold for language ac-
quisition. When a child points, the caregiver often responds with verbal
reinforcement—e.g., “You want the ball? This is a ball”—thereby map-
ping linguistic labels onto referents within a jointly attended context. In
this way, gesture does not merely accompany reference; it actively facil-
itates the formation of referential links that spoken language later for-
malizes. Empirical studies confirm that deictic gestures like pointing are
among the earliest indicators of communicative intent and serve as ini-
tiating events in language development. Notably, these behaviors typi-
cally precede the child’s mastery of indexical expressions in speech
(such as pronouns like I, here, or that), suggesting that embodied refer-
ence through gesture may constitute a developmental prerequisite for

abstract linguistic reference.84

In adult communication, pointing remains a pervasive and flexible mo-
dality. Not all deictic gestures refer to visible or physically present enti-
ties. Speakers often point to empty space in order to invoke abstract,
imagined, or narrative referents. For instance, a lecturer may point to an
empty spot on the stage and say, “Imagine a circle here,” using gesture
to establish a referential placeholder in conceptual space. Similarly, one
might say, “That was a great idea,” while gesturing vaguely upward or
outward—signaling not a concrete object but an abstract notion. Such
phenomena were analyzed in detail by early 20th-century linguist Karl
Blhler (1879-1963), who introduced the notion of deixis at phantasma:
reference to mentally constructed entities through gesture.’®> Bihler
distinguished between deixis ad oculos (“pointing to what the eyes
see”) and deixis ad phantasma (“pointing to what is imagined”), both
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anchored in an origo—a zero-point of spatial-temporal orientation de-
fined by the speaker’s here—now-I perspective. Gestures, on this view,
are not limited to physically situated deixis but can establish referents in
narrative or abstract spaces. A storyteller, for example, might gesture to
the left when mentioning the dragon’s castle, thereby anchoring that
location in the imagined discourse space.

From a logical and semantic perspective, these uses raise foundational
guestions about the status of gestures in meaning construction. Are
gestures part of the utterance, or merely contextual aids? One ap-
proach, grounded in Kaplan’s semantics of demonstratives, treats ges-
ture as a component of the context that helps determine the referent of
expressions like that. In this model, gestures function as referent-fixing
demonstrations but do not contribute semantic content per se. Howev-
er, this account may underrepresent the informational role of certain
gestures. Some gestures appear to contribute descriptive content in
their own right. Consider the sentence “The road goes...” accompanied
by a hand motion tracing a winding path.'® The gesture supplements
the verbal predicate goes by conveying its manner—winding. This is not
merely disambiguation or indexical anchoring; it introduces a visual de-
scriptive modifier that affects the overall proposition. In such cases, the
gesture functions analogously to an adjunct or semantic supplement,
extending the utterance’s content beyond what is encoded in the words
alone.

David McNeill, a psychologist and linguist, has been a leading figure in
the empirical and theoretical study of gesture—speech integration. Over
several decades of research, McNeill has argued that gesture and spo-
ken language form a unified communicative system, wherein both mo-
dalities co-express meaning. Gestures frequently occur in synchrony
with the words they semantically accompany, suggesting they are not

18 Cornelia Ebert and Christian Ebert, “Gestures, Demonstratives, and the Attribu-
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merely additive but constitutive elements of expression.'®” For example,
a speaker might say “he kicked the ball hard” while simultaneously en-
acting a kicking motion with their leg or fist. The gesture aligns tempo-
rally and semantically with the verb “kicked”, reinforcing the manner
and intensity of the action.

McNeill conceptualizes such synchronous gesture—speech pairings as
growth points: the minimal units of thought in which imagistic and ver-
bal representations are jointly organized for expression.'®8 In his view,
gestures are not ornamental or epiphenomenal, but “active participants
in both speaking and thinking.” This is supported by experimental find-
ings indicating that restricting gesture (e.g., by having participants sit on
their hands) can impair verbal fluency, particularly in tasks involving
spatial reasoning or lexical retrieval.

In everyday referential acts, gestures frequently shoulder the burden of
disambiguating or identifying the intended referent, while spoken lan-
guage provides the categorical or structural content. Consider a scenar-
io in which two individuals are looking into a toolbox, and one says
“Hand me that one.” The expression “that one” is referentially under-
specified without the accompanying gesture—e.g., a pointing action
toward a hammer. In such cases, the referential act is best understood
as a composite of linguistic and gestural components.*® This has led
some theorists to propose frameworks of multimodal semantics, in
which meaning is composed across semiotic channels—including
speech, gesture, gaze, and body orientation.'®® Under this view, refer-
ence is not the product of linguistic symbols alone, but of coordinated
multimodal cues operating within a shared attentional space.

Philosophically, one may ask whether a gesture such as pointing is fun-
damentally different from a linguistic expression, or whether it could be
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considered a kind of non-verbal term in a language of gestures. In his
theory of signs, Charles Sanders Peirce introduced the notion of indexi-
cal signs—signs that point to their objects via a physical or causal con-
nection rather than resemblance or convention. A pointing gesture is
paradigmatic of such an index: it does not resemble its referent (as an
icon does), nor is it arbitrary (as a symbol is), but rather directs atten-
tion through embodied indication.’®® In this respect, demonstratives
and pronouns may be seen as linguistic indices, while pointing gestures
operate as physical indices. As Bihler and McNeill suggest, the spoken
indexical triggers the expectation of a referent, while the gesture fulfills
that expectation by supplying the referential target.'®?

This interaction between gesture and verbal indexicals is central to phil-
osophical discussions of ostensive definition, especially in Wittgenstein’s
Philosophical Investigations. When a speaker points to a slab and says
“Slab!”, the utterance may either name the object or function as a
command, depending on the context and shared conventions.!%* Mean-
ing emerges from the combination of gesture, word, and pragmatic in-
tent.

A similar point emerges from Quine’s classic “gavagai” thought experi-
ment in Word and Object, previously discussed. Even when a speaker
points at a rabbit and utters a word—presumably identifying it—the
referential ambiguity remains: does the term mean “rabbit,” “unde-
tached rabbit part,” or something else?'% The gesture, while sugges-
tive, does not settle how the world is conceptually carved up. This
serves to underscore a key epistemological point: gestures, like linguistic
expressions, rely on background assumptions, interpretive cooperation,
and contextual framing to achieve successful reference.

191 Biihler, Theory of Language, xxxviii.
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Empirical research, particularly by David McNeill, demonstrates the
deep integration of gesture with speech. Gestures often synchronize
with the exact moment of relevant verbal expression—the apex of a
pointing gesture aligning with a deictic like that.!>> Moreover, gestures
are produced even in the absence of a visible listener (e.g., during
phone conversations), indicating their role in thought organization ra-
ther than mere listener-directed communication (McNeill, 1992, p.
273). They can even convey semantic content omitted in speech, such

as shaping a concept silently with the hands.®®

Although co-speech gestures do not form a fully compositional gram-
mar, there are observable regularities. Index-finger pointing is near-
universal, though cultural variation exists—for instance, lip-pointing in
some Indigenous communities.’®” Iconic gestures frequently draw upon
embodied metaphors and are sufficiently systematic to be understood

across speakers.1%8

From a logical and semantic perspective, gestures raise the question of
whether and how they contribute to compositional meaning. One ap-
proach is to treat gestures as part of the pragmatic context that deter-
mines the referent of an indexical expression. This aligns with Kaplan’s
treatment of demonstratives: in his semantics, a demonstration is part
of the context that resolves referential indeterminacy. In this model,
gestures do not contribute content but rather determine it—that dog +
pointing = the referent.'%°

However, some gestures clearly contribute additional meaning beyond
reference. For example, if a speaker says “the road goes...” while tracing
a winding shape with the hand, the gesture adds the notion of winding,
not contained in the word goes alone.??® One could formalize this in
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logical terms with an expression like F(d(g1)), where g; is the gesture and
d(gs) refers to the demonstrated object. Kaplan’s dthat operator models
a similar concept, where dthat[{] denotes “the object demonstrated
that satisfies .”

Ultimately, gestures function within a cooperative communicative
framework that depends on joint attention and common ground. By
gesturing toward an object, a speaker signals their intention to refer,
while presuming that the listener recognizes the referent as salient. Phi-
losophers of language frequently regard joint attention as essential to
successful reference. Logically speaking, gestures help restrict the do-
main of discourse and establish a mutually known referent.?%!

In sum, gestures—particularly deictic gestures—are not merely prag-
matic accompaniments to speech but fundamental components of ref-
erential practice. They serve to resolve ambiguity, establish joint focus,
and even contribute semantic content. This blurs the boundary be-
tween extralinguistic context and linguistic meaning, raising a central
theoretical challenge: Can gestures be systematically incorporated into
our semantic and logical models, or must they remain unsystematic
“performance” artifacts? In the next section, we turn to formal
attempts to account for gestures within frameworks of semantics and
logic.

¢ 3.5. Gesture in Formal Semantics and Logic: Integration and Challenges

Given the importance of gestures in communication, researchers in se-
mantics and logic have begun to explore how gestures might be formal-
ly analyzed. If our goal is a comprehensive theory of reference and
meaning that mirrors real communicative capacities, we can’t ignore
gestures. Yet, integrating them raises difficult issues.

One straightforward way gestures enter formal semantics is
via reference resolution for demonstratives. We saw that in Kaplan’s
framework, context —often supplemented by a “demonstration”—
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determines the referent of “that”. We can treat a pointing gesture as
supplying a variable in the context that a demonstrative expression
picks up. In a logical system, we might add a rule like: if the speaker uses
“that [common noun]” and there is a unique salient entity of that noun
category at the location of the speaker’s pointing gesture, then the con-
tent is that entity.?%? In effect, logic can accommodate deictic reference
by indexing terms to contextual clues. This is, however, a somewhat
external way of handling it—the logic isn’t describing the gesture itself,
just taking its result as given, the result being that a certain object is
chosen.

Recent formal semantic work has taken a deeper dive, especially in-
to co-speech gestures that accompany spoken words. Studies by Cornel-
ia Ebert and others classify gestures in terms of how they align with
speech and what kind of meaning they contribute.?®® For instance, a
gesture that occurs simultaneously with a word (co-speech) might mod-
ify or elaborate that word’s meaning. If | say “He punished his oppo-
nent” and do a slapping gesture with my hand at the same time, the
gesture could imply the manner of punishment was slapping. Inter-
estingly, semanticists have found that such gestures often contribute
meaning in a secondary way—what we call non-at-issue content.?%
Non-at-issue content is something like a side comment or presupposi-
tion: it’s conveyed, but it’s not the main point being asserted. In the
example, the main assertion is that he punished his opponent, while the
fact that this involved slapping might be an added detail that you can
typically infer but that isn’t the primary truth-conditional content of the
utterance. If it turned out he punched instead of slapped, one might say
the utterance is misleading but not strictly false about the punishment
happening.

202 Epert and Ebert, “Gestures, Demonstratives, and the Attributive/Referential Distinc-
tion.”

203 Ebert and Ebert.

204 Ebert and Ebert; Philippe Schlenker, “Gesture Projection and Cosuppositions,” Lin-
guistics and Philosophy 41, no. 3 (June 1, 2018): 299, https://doi.org/10.1007/s10988-
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Formal accounts propose that co-speech gestures can act similarly to

appositive phrases or presuppositions, projecting in certain ways under

logical operators. For example, under negation: “He didn’t punish his

opponent” with the slapping gesture tends to imply “if he had pun-

ished, slapping would be involved” which constitutes a conditional pre-

supposition.?®> This gets technical, but the key point is: scholars can
model gestures as contributing a kind of meaning that can be systemati-
cally described, using tools like conditional presuppositions or conven-

tional implicatures.

There are different types of speech-gesture combinations:

205
206

207

Co-speech gestures occur simultaneously with a spoken word.
For example, the slapping gesture that accompanies the word
“punish.” These gestures often modify the meaning of that word
and typically contribute non-at-issue content.?%

Post-speech gestures follow an utterance immediately. Consider
the case of saying “He punished his opponent,” followed by a
slapping gesture. Such gestures may function as afterthoughts or

clarifications, and are sometimes likened to appositive claus-
es.207

Pro-speech gestures essentially substitute for a spoken word.
For instance, one might say “He [gestures slapping] his oppo-
nent” without verbally expressing the word “slapped”; here, the
gesture fills in the verb meaning. In some cases, gestures replace
numerals—for example, saying “l need [holds up three fingers]
volunteers” to indicate “three volunteers.” Pro-speech gestures
contribute directly to the asserted proposition and are consid-
ered at-issue content, on par with spoken words.

Schlenker, “Gesture Projection and Cosuppositions,” 297-98.

Ebert and Ebert, “Gestures, Demonstratives, and the Attributive/Referential Distinc-
tion”; Schlenker, “Gesture Projection and Cosuppositions,” 297.

Ebert and Ebert, “Gestures, Demonstratives, and the Attributive/Referential Distinc-
tion”; Schlenker, “Gesture Projection and Cosuppositions,” 297.
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Formalizing pro-speech gestures is slightly easier because one can treat
the gesture as if it were an expression in the sentence with a defined
meaning. In contrast, co-speech and post-speech gestures require a
more nuanced approach due to their supplementary status. Research-
ers such as Ebert and Ebert (2014) and Emmanuel Schlenker (2018)
have proposed formal frameworks to account for these distinctions.?®
Their approaches often draw on ideas from formal pragmatics and the
semantics of supplements—similar to how we handle appositive rela-
tives or parenthetical insertions in spoken language. For instance, in the
sentence “John, the CFO, resigned,” the phrase “the CFO” provides ad-
ditional information that does not affect the truth of the main clause.
Likewise, a co-speech gesture may be modeled as adding a side condi-

tion or enrichment to the main proposition.?°

In the specific case of demonstrative reference—such as pointing ges-
tures used with expressions like “that”—Ebert and Ebert (2014) suggest
that the gesture can resolve whether the demonstrative is used attribu-
tively or referentially.?? In semantic terms, an attributive use refers to
“whoever is the so-and-so,” whereas a referential use involves a specific
object the speaker has in mind. This reflects Donnellan’s well-known
distinction in the philosophy of language. Gestures, in this context, typi-
cally enforce a referential reading: when a speaker points and says “that
rabbit,” the gesture indicates that a particular individual rabbit is being
referred to. In logical terms, this functions more like a constant or di-

rectly referential term than a general description.?!!

Another route to integrating gestures formally is through multi-modal
logics or dynamic pragmatics. One could imagine a logical system that
includes a representation of the physical environment and an agent’s

208 gchlenker, “Gesture Projection and Cosuppositions,” 300; Christian Ebert, Cornelia

Ebert, and Robin Horig, “Demonstratives as Dimension Shifters,” Proceedings of

Sinn Und Bedeutung 24, no. 1 (September 17, 2020): 161, https://doi.org/10.18148/

sub/2020.v24i1l. 859.

Schlenker, “Gesture Projection and Cosuppositions,” 297.
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focus. When a gesture occurs, the logic updates which entity is the fo-
cus of attention, and a context-sensitive rule can then assign that entity
as the referent of expressions like “that.”?!> Some Al researchers have
developed related approaches in the domain of natural language under-
standing for robotics, where a robot must interpret human pointing in
order to determine which object to pick up. From a theoretical per-
spective, such systems underscore that incorporating gestures into logi-
cal models may require additional formal components—for example,
spatial coordinates, representations of the agent’s orientation, or func-
tions that map the direction of a pointing gesture to a specific location
or object.?!3

Challenges in formal integration of gesture remain significant:

1. Lack of Conventional Vocabulary: Unlike spoken language, ges-
tures are not fully standardized. There is considerable variability
in how a speaker might express “the fish is big” through ges-
ture—one person might spread their hands wide apart horizon-
tally, while another might raise one hand above the other verti-
cally to indicate length. A formal system would need to account
for this diversity by mapping multiple gesture forms onto similar
meanings.

2. Continuity and Gradient Meaning: Gestures often convey in-
formation in a gradient or analog fashion—for instance, indi-
cating how large or how fast something is—while logical seman-
tics typically operates on discrete symbols and truth values. An
iconic gesture can depict an approximate shape or dimension,
requiring semantic models that can incorporate analog values or
degrees. Some research in formal semantics does address gradi-
ence, but integrating it with gesture modeling remains a com-
plex challenge.

212 Schlenker, “Gesture Projection and Cosuppositions,” 295; Ebert, Ebert, and Hornig,
“Demonstratives as Dimension Shifters,” 162.
213 Ebert, Ebert, and Hornig, “Demonstratives as Dimension Shifters,” 161-62.
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3. Context Dependency: Gestures are inherently ambiguous out-
side of context. A pointing gesture relies on shared perceptual
space and background assumptions. If there are multiple objects
in the general direction of the point, how does a system deter-
mine the intended referent? It might default to the nearest ob-
ject, the largest one, or the one most relevant to the ongoing
discourse. Human interpretation often draws on tacit inferences,
such as assuming the speaker means the object previously men-
tioned or the one that would make the utterance sensible. Cap-
turing this kind of interpretive flexibility pushes formal modeling
toward pragmatic inference—and potentially even toward mod-
eling speaker intention.

4. Integration with Syntax: Spoken language is characterized by
linear order and hierarchical syntactic structure, whereas ges-
tures typically do not follow a sequential format. Instead, they
often overlap temporally with the spoken utterance. To model
this integration formally, one would need an expanded notion of
syntax or coordination mechanisms that account for multimodal
simultaneity. Theories such as Integrated Multimodal Language
are being developed to model the temporal alignment and in-
teraction between gesture and speech.

5. Theoretical conservatism: Some philosophers and logicians
maintain that gestures need not be formally represented at all.
In this view, gestures can be treated as part of the extralinguistic
context—for example, a pointing gesture may be understood as
determining the value of a contextual variable, without needing
to be represented within the logical form itself. This approach
may suffice if the aim is limited to modeling the truth-
conditional content of sentences. However, for those interested
in a full theory of communication—or in developing formal
models suitable for cognitive agents that communicate in hu-
man-like ways—excluding gesture amounts to omitting a fun-
damental component of meaning construction.
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We already see partial formal successes. One formal semantic analysis,
for example, suggests that co-speech gestures trigger meaning contri-
butions akin to presuppositions or conventional implicatures, which can
be captured using established logical tools. These tools include projec-
tion functions that allow certain contents to escape the scope of logical
operators, much like how the word “too” or appositive constructions
project meaning beyond the main assertion. Another line of analysis,
focusing on sign languages, highlights how gestures—such as classifier
constructions or pantomimic movements—can be incorporated into a
compositional grammar.2** Sign languages offer a particularly useful test
case in this regard. As fully visual and gestural linguistic systems, they
possess well-defined syntactic structures and lexicons. They use
pointing, referred to as “indexing” in sign linguistics, as a core mecha-
nism for expressing pronouns and referential relations. For instance, in
American Sign Language (ASL), if a signer points to a spatial location
previously associated with a person, that pointing act functions as a
pronoun referring to the person.?> Formal semantic treatments of ASL
have successfully modeled such pointing signs as variables or constants
within logical formulas. This demonstrates that gestures can indeed be
formalized when they are embedded in a structured and rule-governed
linguistic system, as is the case in sign languages. The remaining chal-
lenge lies in extending this kind of formalization to spontaneous co-
speech gestures in spoken language, which are typically more flexible,
varied, and context-dependent than the systematic elements of sign
languages.

In light of these observations, it is worth considering critically whether
gestures can be formally integrated into logical models of reference. The
answer seems to be, to some extent, yes—but with caution. It is possi-
ble to extend logical semantics by introducing additional parameters to
account for demonstrations, and certain gestural contributions can be

214 Kathryn Davidson, “Quotation, Demonstration, and Iconicity,” Linguistics and Phi-
losophy 38, no. 6 (2015): 478.
215 Davidson, 479.
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represented as supplementary conditions or presuppositions within the
logical system. Furthermore, the semantics of sign languages offers use-
ful models for handling both pointing and iconicity. However, gestures
frequently convey subtle nuances and often depend on continuous,
physically instantiated features—dimensions that classical logic is not
well-equipped to handle. Classical logic favors discrete and determinate
truth conditions. In contrast, a gesture may communicate something
like “approximately of size X,” which introduces a fuzzy or gradable
predicate rather than a crisp true/false evaluation.

Another remaining challenge is the formalization of speaker intentions.
Kaplan eventually came to emphasize that reference is fixed by inten-
tion, with gestures serving as physical manifestations of those inten-
tions. Ideally, a logical system would be able to represent the fact that a
speaker intends to refer to a specific object. As Kaplan puts it: “The
demonstrative (an expression) refers to that which the demonstration
demonstrates... A demonstrative without an associated demonstration
is incomplete... The linguistic rules assume that such a demonstration
accompanies each (demonstrative) use of a demonstrative.”?*® In artifi-
cial intelligence, this challenge touches on the modeling of the speak-
er’'s mental states and the listener’s capacity to interpret those states—
an inherently complex endeavor. To integrate gesture meaning fully, one
might require a logic capable of representing mindreading or a game-
theoretic pragmatic model layered on top of the semantic framework.
This is because interpreting a gesture often depends on inferring the
referential target based on the presumed intention behind the act of
pointing.

The interpretive distance between linguistic form and intended referent
has led several theorists to foreground the role of intention as a crucial
component in formal accounts of reference. As one such theorist notes:
“I want to formulate and defend a view about what mechanism secures

216 Kaplan, “Demonstratives,” 490.
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the value of a given use of a demonstrative in context.””'” And further:
“For what is said, to the extent that it is not fixed by linguistic meaning,
is determined by speaker intention, which itself can include the intention

to refer to what one is demonstrating.”?*?

Contemporary philosophy of language often bridges semantics and
pragmatics at this juncture. A widely held view maintains that referring
with a demonstrative is a two-step process: first, a demonstratum is
identified through available cues such as gesture; second, the demon-
stratum becomes the content of the utterance. Scholars like Jeffrey King
(2014) have gone further, arguing that even demonstratives possess
internal structure. He has proposed that expressions like “that F” some-
times carry a quantificational semantics. Moreover, he contends that
intention alone is insufficient without an accompanying account of how
hearers can reliably discern that intention. King proposes a model based
on coordination between speaker’s intention and the audience’s per-
spective. The referent, in this view, is the entity that the speaker intends
to refer to and that a reasonable, attentive hearer would interpret her
as intending. As King writes: “I think of the fact that a speaker intends
an object to be the value of an occurrence of a demonstrative and the
fact that a competent, attentive, reasonable hearer who knows the
common ground of the conversation would take the speaker to intend
that a certain object be its value to be objective features of a context of
utterance.”?*® This formulation embeds into the theory the idea that
reference interpretation is fundamentally collaborative. Gestures, on
this account, serve as an essential component of that collaboration by
rendering the speaker’s referential intention publicly observable. A logi-
cal model that aims to integrate gesture may likewise need to include a
mechanism for common ground update: once the speaker points and
utters a demonstrative, the common ground—or shared conversational

217 Jeffrey C. King, “Speaker Intentions in Context,” Noiis 48, no. 2 (2014): 219.
218 Bach, “Intentions and Demonstrations,” 140.
219 King, “Speaker Intentions in Context,” 229.
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knowledge—is updated to include the assumption that both speaker
and listener now mutually recognize the referent under discussion.

In summary, logical models have already been extended—and can con-
tinue to be extended—to include non-linguistic elements such as ges-
tures, but doing so stretches the traditional boundaries of logic. It ne-
cessitates interdisciplinary insights from linguistics, which offers empiri-
cal patterns of gesture use; from cognitive science, which explores how
gesture and speech unify within human thought; and from computer
science, which provides frameworks for modeling context and multi-
modal input. The payoff of such integration is a more empirically
grounded logic of language—one that does not treat communication as
occurring in a vacuum of decontextualized text, but rather as something
situated, embodied, and rich with context. As emphasized in the spirit
of McNeill’s work, incorporating gestures and other contextual ele-
ments leads to semantic models in which meaning emerges from the
interaction between linguistic expressions, cognitive states, embodied
actions, and the surrounding environment.??° The challenge, of course,
is to maintain the rigor and clarity that formal logic demands while em-
bracing the complexity introduced by multimodal and context-
dependent communication. This remains a nascent endeavor, with
many technical obstacles yet to be resolved—from the task of formaliz-
ing the broad spectrum of gesture meanings to the problem of ac-
counting for ambiguity and uncertainty in gesture interpretation.

¢ 3.6. Conclusion

Demonstratives and indexicals teach us that reference is an action
bound to context—specifically, to who is speaking, when and where
they speak, and often what they are indicating. David Kaplan’s frame-
work gave us a way to formally address these elusive context depend-
encies by introducing characters, understood as stable linguistic mean-
ings, and contexts treated as structured parameters. This move granted
indexicals a dignified place within logic. John Perry’s insights, illustrated

220 McNeill, Hand and Mind, 23-25.
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through vivid examples such as the messy shopper, further established
that indexical reference is not merely a linguistic curiosity but a corner-
stone of how agents know and act in the world. Without the capacity to
think and communicate indexically, we lose a crucial dimension of
meaning: perspective.

Gestures, in turn, embody contextual anchoring in our communicative
acts. They are visible and physical carriers of demonstrative force—for
instance, pointing as a way to say “this one here”—and they enrich
speech with subtleties by depicting shapes, movements, and emphasis.
Far from being peripheral, gestures constitute an integrated system with
spoken language, as compellingly demonstrated in the work of David
McNeill. We quite literally think with our hands as well as with our
words, and our logical theories of reference must eventually come to
reflect this fact.

Integrating gestures into formal models is challenging, but not impossi-
ble. Contemporary research has begun treating gestures as contributors
of semantical content. While such content is often supplemental, it re-
mains a genuine component of meaning within the utterance. A
pointing gesture, for example, can be modeled as helping to fix the val-
ue of a variable, that is, the referent of a demonstrative expression.
Iconic gestures can introduce additional propositions or interpretive
constraints, such as supplementing “the road goes north” with a visual
representation indicating that the road is winding. Many of these ges-
tural contributions behave like presuppositions or conventional implica-
tures, which existing logical tools are well equipped to handle.

Nevertheless, a fully formal logic of gesture remains an aspirational
frontier. Achieving such a system would require broadening classical
logic to support multi-modal and richly context-aware reasoning—far
beyond its traditional boundaries. The remaining technical and concep-
tual hurdles remind us why formal semanticists long focused on ideal-
ized languages abstracted from real-world context: context and embod-
iment introduce a level of messiness that formal systems typically seek
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to avoid. But, as this chapter has shown, that very messiness is where
much of natural meaning arises. Ignoring gestures and other non-
linguistic elements may keep logical systems clean and abstract, but it
would come at the cost of descriptive adequacy for actual language use.

Philosophically, this exploration reveals convergence from multiple di-
rections around a central theme: reference is not a purely linguistic
phenomenon. It is an interactive and embodied achievement. Kaplan
showed that even logic requires a formal notion of context. Perry
demonstrated that cognitive systems rely on indexical mechanisms to
navigate the world. McNeill revealed how the body and language work
together in meaning-making. Integrating these insights provides a richer
picture: reference occurs within a situation where speaker and listener
coordinate through words, cognitive states, and physical action. A logic
of reference that acknowledges these elements may be more com-
plex—but it will also be truer to the cognitive and communicative prac-
tices of human beings.

In conclusion, gestures can be successfully incorporated into logical and
semantic theory—and doing so improves these theories by aligning
them more closely with the real phenomena of language. The path for-
ward requires interdisciplinary cooperation between philosophy of lan-
guage, linguistics, and cognitive science to resolve the outstanding for-
mal challenges. But in rising to this task, we move toward a logic of ref-
erence that honors both the formal precision of logic and the embodied
richness of human communication—where meaning is made not just in
words or indexicals, but also in the subtle point of a finger.
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Chapter 4

Beyond Linguistics — Tone, Prosody, and Logical Force

In everyday conversation, how something is said can be just as im-
portant as what is said. The non-linguistic elements of speech—such as
tone of voice, prosody, intonation, and emphasis—play a critical role in
shaping the interpretation of utterances and can even influence their
logical force. Prosody refers to the suprasegmental acoustic features of
speech, including pitch, rhythm or speech tempo, and intensity or loud-
ness. These features manifest in patterns of intonation, stress, and
speech rate.??! Though sometimes dismissed as ornamental flourishes
layered on top of language, they in fact perform essential semantic and
pragmatic functions. Across languages, changes in prosody are well-
documented as carriers of pragmatic meaning. For example, by altering
intonation, a speaker may place focus on specific information, signal
doubt or uncertainty, or express a particular attitude—such as enthusi-
asm, irony, or sarcasm. In short, prosody is a tool of human expression.
Realized through acoustic cues like pitch, loudness, and timing, it signifi-
cantly shapes how utterances are understood.

This chapter explores how non-verbal auditory cues modulate the logi-
cal force of speech acts—that is, how they influence the illocutionary
force, such as whether the speaker is asserting, questioning, or com-
manding, and how these cues shape the interpretive outcomes of utter-
ances. We adopt a rigorous, argumentative approach grounded in clas-
sical speech act theory and Gricean pragmatics, while also drawing from
post-2000 research on prosody and pragmatic inference.

The goal is to demonstrate that these elements, often considered pe-
ripheral to language, are in fact essential to reference and meaning.
Prosody and tone of voice help determine not only what speech act is
being performed, but also what is implied beyond the literal content,

22 Biihler, Theory of Language, 322.
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and how the utterance fits into a logical or inferential framework. Our
discussion integrates foundational insights from J. L. Austin’s How to Do
Things with Words (1962), John Searle’s Speech Acts (1969), and H. P.
Grice’s “Logic and Conversation” (1975), while also engaging with more
recent developments in the study of intonation and pragmatic meaning
over the last two decades.

We will clarify key concepts such as prosody, illocutionary force, and
implicature, and provide examples showing how variations in tone and
prosodic contour can alter the logical force or status of an utterance.
Finally, the chapter considers the broader philosophical implications of
incorporating these non-linguistic elements into theories of reference
and logic, arguing that such inclusion is necessary for any comprehen-
sive account of meaning.

« 4.1. Prosody and lllocutionary Force: Insights from Speech Act Theory

Speech act theory provides a foundational framework for understanding
illocutionary force—the intended action performed by an utterance,
such as asserting, asking, promising, or ordering. J. L. Austin famously
distinguished three levels of acts involved in saying something: the /o-
cutionary act, which consists of producing a meaningful utterance with
a certain sense and reference; the illocutionary act, which refers to the
act performed in saying something, such as stating, questioning, or
commanding; and the perlocutionary act, which concerns the effects or
consequences on the listener, such as persuading, frightening, or amus-
ing.%?2 For instance, if a speaker says “I'll be home by 7” in an appropri-
ate context, the locutionary content is the proposition that the speaker
will be home at that time. However, the illocutionary force could vary: it
may be interpreted as a promise if spoken as reassurance to someone
awaiting them, or merely as a prediction or statement of fact in a neu-
tral context. The linguistic form remains identical, yet the illocutionary
force changes—one utterance counts as a promise, the other as a sim-
ple assertion. This illustrates Austin’s key insight that the same locution

222 Austin, How to Do Things with Words, 102.
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can be used to perform different illocutionary acts.??® In Austin’s
framework, illocutionary force is not embedded within the proposition-
al content itself. Rather, it attaches to an utterance through a combina-
tion of the speaker’s communicative intention and contextual features,

many of which are signaled through prosody and tone of voice.??*

Austin observed that traditional grammar alone cannot fully determine
illocutionary force. In How to Do Things with Words, he remarks that “it
is by no means easy to distinguish even questions, commands, and so on
from statements by means of the few and jejune grammatical marks
available, such as word order, mood, and the like.”?*> In other words,
surface syntactic features—such as whether a sentence follows declara-
tive or interrogative word order—and conventional punctuation often
fail to provide clear evidence about the kind of speech act an utterance
performs. In other words, the surface syntax (declarative vs. interroga-
tive word order, etc.) and punctuation are often insufficient to tell us
what kind of speech act an utterance is performing. For example, the
sentence “You are leaving now” can function either as a simple state-
ment or as a command, depending on the context and the speaker’s
tone of voice. Similarly, “You’re leaving now?” —despite having declara-
tive syntax—can be understood as a question when delivered with ris-
ing intonation. Austin’s insight underscores the point that we rely on
more than grammar to determine the illocutionary force of an utter-
ance. Prosodic cues such as intonation, stress, and vocal tone often play
a decisive role in disambiguating whether an utterance functions as a
statement, a request, a question, or something else entirely—especially
in cases where grammatical form underdetermines the intended mean-

ing.226
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John Searle built upon Austin’s foundational work by further formalizing
the concept of illocutionary force and developing a widely used classifi-
cation of speech acts. In a 1976 proposal, Searle suggested that nearly
all illocutionary acts can be grouped into five broad categories according
to their communicative function: assertives, directives, commissives,
expressives, and declarations.??” Assertives—also referred to as repre-
sentatives—commit the speaker to the truth of a proposition, as in acts
like stating or concluding. Directives aim to get the hearer to perform
some action and include forms such as requests or orders. Commissives
involve the speaker committing to a future course of action, such as
promising or vowing. Expressives convey a speaker’s psychological state
or attitude and include utterances like apologizing or thanking. Finally,
declarations are distinctive in that they bring about immediate changes
in social or institutional reality; examples include declaring war, per-
forming a baptism, or pronouncing a verdict. Searle emphasized that
there is no simple one-to-one correspondence between grammatical
sentence form and illocutionary force. Rather, contextual factors and
conventional expectations shape the illocutionary act being per-
formed.??® or example, not every request is expressed in the imperative
mood; one may use an interrogative form like “Can you pass the salt?”
to perform the illocutionary act of requesting in an indirect yet socially
acceptable manner.??°

Importantly, Searle acknowledged that illocutionary force indicating
devices, or IFIDs, can be either explicit or implicit in natural language.
An explicit IFID might take the form of a performative verb or a formal
marker—for example, the phrase “l promise...” overtly signals that the
speech act being performed is one of promising. However, in many cas-
es, the illocutionary force of an utterance is conveyed indirectly through
contextual information or more subtle linguistic features. Searle ob-

227 John R. Searle, “A Classification of Illocutionary Acts,” Language in Society 5, no. 1
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served that in ordinary speech, “the context will clearly indicate what
illocutionary force is intended in an utterance without necessarily invok-
ing an explicit illocutionary force indicator.”?3° Such contextual indica-
tors include shared situational knowledge, the speaker’s tone and em-
phasis, and the conversational expectations of the participants. In actual
discourse, intonation and stress are often among the most salient IFIDs
that guide listeners in interpreting the speaker’s intent, operating along-
side other formal cues such as word order or grammatical mood. Lin-
guist George Yule similarly notes that beyond explicit performative
verbs, “other IFIDs which can be identified are word order, stress, and
intonation” as key cues in shaping how the hearer is to interpret the
propositional content.?3! For example, the sentence “You’re going to do
it” may be uttered with a flat, level tone to convey a calm assertion,
with rising intonation to pose a question, or with strong stress on
“are”—as in “You ARE going to do it”—to indicate insistence or a com-
mand. In all these cases, the lexical content remains unchanged, but the
prosody effectively modulates the utterance’s illocutionary force, tog-
gling its logical status within the dialogue.

Summarizing the foundational insights of speech act theory: illocution-
ary force is the central concept that explains why the function of an
utterance—whether it is a statement, question, or command—does not
reside solely in the words themselves, but in how those words are used
within a particular context. Classic theorists such as Austin and Searle
provided the conceptual vocabulary to articulate this distinction, and
even in mid-20th-century accounts it was already recognized that non-
lexical elements, including tone of voice, often play a crucial role in con-
veying illocutionary force. The remainder of this chapter will investigate
more concretely how tone and prosodic variation shape the illocution-

230 Maharani Saskia Puteri, M. Bahri Arifin, and Famala Eka Sanhadi R, “The Analysis of
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ary profile of utterances and influence how their meaning is interpret-
ed. This exploration will connect the theoretical framework of speech
act theory to Gricean pragmatics and draw upon contemporary empiri-
cal research to show how prosody functions in real communicative con-
texts.

¢ 4.2. Intonation Contours and the Force of Utterances

One of the clearest ways in which prosody affects logical force is
through intonation contours that signal whether an utterance is intend-
ed as a question, an assertion, a continuation, or something else. In
English—and in many other languages—a rising intonation at the end of
a clause is commonly associated with questions or expressions of uncer-
tainty, whereas a falling intonation typically accompanies statements or
commands.?3? Crucially, intonation can override syntactic form. A sen-
tence with declarative word order can function as a question if deliv-

ered with rising intonation,?*3

while a polar interrogative may function
as an assertion under certain prosodic and contextual conditions.?* In
this way, prosody and conventional sentence types work together to
shape the illocutionary force of an utterance. Language acquisition re-
search shows that by approximately age three, children have already
begun using prosodic cues to differentiate between speech acts. For
instance, a rising intonation on “It’s raining?” is typically interpreted as
a question, while a falling intonation on the same phrase—“It’s rain-

ing.”—is understood as an assertion.?3>

Contemporary literature in semantics and pragmatics has devoted con-
siderable attention to phenomena like rising declaratives. A well-known
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example illustrates this: imagine Speaker A arrives wearing a wet coat,
and Speaker S says, “Oh, it’s raining?” Although the utterance has the
syntactic form of a declarative sentence, S’s rising intonation signals a
guestioning force—S is seeking confirmation that it is, in fact, raining,
perhaps prompted by the visual evidence of A’s wet appearance. In
effect, the upward pitch contour transforms the declarative into a ques-
tion, conveying uncertainty or inviting confirmation.?3® By contrast, the
same sentence uttered with a final falling intonation—“Oh, it’s rain-
ing.”—would typically function as an assertion, providing information
rather than requesting it. Notably, rising declaratives are generally felici-
tous only in contexts where the speaker has some prior evidence or
expectation supporting the proposition. Thus, an utterance like “It’s
raining?” often implicitly communicates something like “I suspect it’s
raining—can you confirm?”2’ If no contextual evidence is available,
such a form may sound unnatural or pragmatically infelicitous. This sub-
tle felicity condition has been analyzed in terms of evidential bias, sig-
naled by the prosodic contour. The rising intonation suggests that the
speaker has some reason to believe the proposition, but seeks confir-
mation before committing to it. In formal semantics, several scholars—
including Gunlogson (2003), Malamud and Stephenson (2015), Farkas
and Roelofsen (2017), Westera (2017), Jeong (2018), and Rudin
(2018)—have proposed that rising declaratives exert a distinctive effect
on discourse structure, particularly in relation to the common ground
and the speaker’s commitments. Rudin (2018), for instance, argues that
intonation can be modeled as an operator that affects how an utterance
updates the discourse context. A falling intonation on a declarative adds
the proposition to the speaker’s set of public commitments, functioning
as a straightforward assertion. In contrast, a rising intonation withholds
commitment and instead signals that the proposition is being put for-
ward for consideration, confirmation, or negotiation.?3® According to
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this view, the only difference between “It’s raining.” and “It’s raining?”
lies in prosody—yet this difference fundamentally alters the utterance’s
logical impact. One enriches the common ground by asserting a fact;
the other opens a conversational issue for resolution. Intonation, then,
is not merely expressive but to some extent conventionalized in signal-
ing illocutionary force. Whether such prosodic conventions are best
analyzed as semantic or pragmatic phenomena remains an open and
much-debated question, which we will return to later in the chapter.

Another domain in which prosody governs illocutionary force is the use
of declarative questions in spoken conversation. Speakers frequently
pose questions without relying on canonical interrogative syntax. For
instance, instead of asking “Did you move the meeting to Friday?”, a
speaker might say “So, you moved the meeting to Friday.” using a de-
clarative form but delivering it with a rising, questioning intonation.
mpirical studies of dialogue—such as Liscombe’s (2007) analysis—have
shown that phrase-final rising intonation serves as a primary cue mark-
ing an utterance as a question, even when its syntactic structure is de-
clarative.?®® In corpora of naturalistic tutoring dialogues, students often
posed questions using declarative forms, and what distinguished these
utterances from straightforward assertions was primarily the prosodic
contour, along with contextual and pragmatic expectations. Listeners
are highly sensitive to such cues. When an utterance ends with a rising
pitch, it is typically interpreted as a request for information or confir-
mation—functioning as an indirect question. In contrast, a flat or falling
intonation is more likely to be understood as conveying a confident as-
sertion or stating a fact.?*° Thus, prosody not only modulates tone but
also plays a decisive role in disambiguating the intended illocutionary
force of declarative utterances in dialogue.

Cross-linguistically, languages employ intonation in broadly similar ways
to mark speech acts, though the precise contours and implementations
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may differ. In many languages, yes—no questions are indicated by a final
rising pitch. Some languages combine this with a dedicated interroga-
tive particle, while others rely solely on prosodic cues. Additionally,
many languages feature specific intonational "tunes" that convey prag-
matic force or speaker attitude. For example, in certain varieties of Eng-
lish, the use of a high-rising terminal—commonly referred to as "up-
talk"—even in declarative statements, can signal tentativeness or a de-
sire to keep the conversational floor open. In German, a high plateau
intonation has been identified as a “reluctance contour,” typically used
when the speaker is hesitantly or reluctantly agreeing to something.?*
While the phonetic characteristics of these intonational patterns can be
quite complex, their communicative function is generally transparent:
they modulate how the utterance is to be interpreted by the listener. To
summarize a key generalization: intonation operates on multiple inter-
pretive levels. Structurally, it helps delineate sentence boundaries and
highlight specific words; at the semantic-pragmatic level, it signals the
speech act type—whether an utterance is intended as a question,
statement, or command; and on the attitudinal level, it expresses
speaker stance, such as surprise, irony, hesitation, or doubt.?*? In each
of these domains, prosody serves as a guide that shapes interpretation
beyond the literal lexical content of the utterance.

It is important to note that traditional formal logic primarily concerns
itself with propositions—statements that bear truth values—and does
not directly address the illocutionary force with which a proposition is
uttered. Frege, for instance, made a distinction between propositional
content and its force by introducing the use of an assertion sign to mark
a statement as an actual claim rather than a mere thought.?*3 However,
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insights from speech act theory and research on intonation emphasize
that natural language utterances are never neutral in force; they are
always performed as some kind of act, and prosody is one of the prima-
ry vehicles through which that force is conveyed.?** From the perspec-
tive of logical analysis, this entails that the same propositional content
can serve different functions depending on how it is used—a proposi-
tion p might be asserted, queried, conjectured, or doubted—and it is
often prosodic cues that allow the hearer to identify the intended
speech act.?* Therefore, any comprehensive theory of linguistic mean-
ing must account for these prosodic and contextual signals. Otherwise,
it risks failing to distinguish between, for example, a proposition p being
presented as a truth-claim versus p being posed as a question. Without
recognizing these distinctions, formal logic remains disconnected from
the pragmatic realities of actual language use.

e 4.3. Tone, Implicature, and “The Way It Is Said”

Beyond determining illocutionary force, tone of voice and prosody play
a vital role in shaping implicatures and the more nuanced aspects of
meaning—those dimensions that extend beyond the literal semantic
content of an utterance. H. P. Grice’s theory of conversation (1975) fa-
mously proposed that what a speaker means often goes beyond what is
explicitly said, and that listeners regularly infer additional, unstated
meanings—so-called conversational implicatures—on the basis of an
assumed adherence to cooperative principles.?*® Grice explicitly noted
that these inferences rely not only on the lexical content of an utter-
ance, but also on how the utterance is delivered. In his words, “conver-
sational implicata are not part of the meaning of the expressions to the
employment of which they attach [...] the implicature is not carried by
what is said, but only by the saying of what is said, or by ‘putting it that
way.””?*’ This emphasis on “the way that it is said” clearly acknowledges
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the interpretive role played by prosodic features such as tone, stress,
and timing. Within this Gricean framework, speakers may deliberately
flout a conversational maxim—perhaps by exaggerating, using irony, or
adopting an unexpected tone—not to mislead, but rather to invite the
hearer to recover an implicature.?*® In such cases, the prosody is not
accidental: it is an intentional cue embedded in the performance of the
utterance, guiding the listener toward the speaker’s intended, but un-
stated, meaning.

Let us define implicature more formally. As Grice explains, an implica-
ture is “not, in general, a logical entailment of the sentence uttered, but
something that may be inferred from the fact that the sentence was
uttered, and uttered in a certain way, in a certain context.”**° The inclu-
sion of “uttered in a certain way” is especially significant, as prosody
often plays a key role in that “way” of speaking. Consider the difference
between a flat, matter-of-fact tone and a sarcastic one. If someone sin-

4

cerely asks, “Do you enjoy your job?”, compare the responses: (1) “I
love my job,” spoken in a neutral, sincere tone, versus (2) “l loooove my
job,” delivered with an exaggerated, slow, sarcastic intonation. Although
both utterances contain the same literal content, the tone in (2) implies
the opposite attitude. This sarcastic prosody flouts the Maxim of Quality
by appearing to assert something obviously false, prompting the listen-
er to infer the opposite—that the speaker in fact dislikes their job. In
this case, prosody is what carries the implicature. Absent the tonal cues,
the utterance might be taken at face value. Pragmatic and phonetic re-
search has identified specific acoustic correlates of irony, sarcasm, and
disbelief. For example, Kohler (1991) found that a particular intonation
pattern—a late peak in the pitch accent, where the rise in pitch occurs

slightly after the stressed syllable—“conveys the meaning of a contrast
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between the speaker’s observation and his opinion on it,”?*° often indi-
cating surprise or incredulity. In other words, the melody of the sen-
tence itself indicates a dissonance between what the situation looks like
and what the speaker believes or expects — a classic setup for a conver-
sational implicature or an attitude like irony.

Another example of how prosody shapes meaning is through emphatic
stress, which can generate implicatures by drawing on contextual con-
trasts. If | say “I posted the letter,” placing strong stress on “posted,” |
may be implying a response to an implicit accusation or assumption—
perhaps that | neglected to mail it. The stress highlights the act of
posting, leading the listener to infer: “Contrary to what you seem to
think, | did post the letter.” This prosodic emphasis introduces a contrast
with some alternative, such as “l didn’t forget” or “I didn’t fail to mail
it.” This phenomenon connects to the concept of information structure:
prosody, particularly via accent placement, organizes an utterance into
components such as given versus new information, or topic versus fo-
cus.®! By selecting which word to stress, speakers guide listeners to-
ward the intended focus of the sentence and influence which inferences
are drawn. Classic research by Pierrehumbert and Hirschberg (1990)
demonstrated that intonational contours—especially the location of
nuclear pitch accents—affect how listeners interpret focus and derive
implicatures. For example, the sentence “Mary kissed John” changes
interpretive focus depending on stress. Emphasizing “Mary” signals a
contrast like “Mary, not someone else,” while emphasizing “John”
evokes “John, not another person.” In both cases, the truth-conditional
content remains the same, but the prosodic form invites the listener to
construct a relevant contrast set and interpret the utterance according-
ly.2>2 These inferences are often called contrastive implicatures, or in the
terminology of Relevance Theory, explicatures resulting from prosodic
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focus. They further illustrate Grice’s insight that understanding an utter-
ance depends on context, expectations, and shared assumptions—
including the question under discussion or the salient alternatives.
Prosody, in this view, becomes a primary means for revealing what is
presupposed, contrasted, or emphasized in the speaker’s intended
meaning.

Grice’s Maxims can also be applied to prosody. The Maxim of Manner—
“Be perspicuous; avoid obscurity and ambiguity; be brief; be order-
ly”?>3—may be flouted through atypical prosodic delivery, thereby
prompting an implicature. For example, a speaker’s overly hesitant or
halting tone may suggest uncertainty or reluctance to speak, while unu-
sually rapid speech might convey excitement or urgency, affecting how
the literal content is interpreted. Even silence or the strategic use of
pauses—considered prosodic features in themselves, or marked by their
absence—can shape meaning. A well-placed pause, for instance, can
signal doubt or highlight emphasis by drawing attention to what re-
mains unsaid. These prosodic behaviors—ranging from pacing and
rhythm to silence—are often considered part of “how it is said,” a
phrase that effectively captures what Grice referred to as the domain of
Manner.?>* In this way, prosody contributes to the inferential process by
modulating expectations about clarity, fluency, and communicative in-
tent.

An important subset of meaning related to tone is what can be termed
paralinguistic meaning—the expression of emotional states or speaker
attitudes. These are not illocutionary forces in the classic sense; they do
not, for example, convert a statement into a question. Rather, they
modulate the strength, affective coloring, or interpersonal stance of an
utterance. A single proposition can be delivered angrily, joyfully, sarcas-
tically, or with hesitation, and such tonal differences shape how the
speech act is interpreted and what kind of perlocutionary effect it pro-
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duces. Although emotion and attitude are often classified as paralin-
guistic—meaning they operate beyond the conventional semantic and
syntactic content—the boundary between paralinguistic and pragmatic
meaning is far from clear-cut. In his 2007 dissertation Prosody and
Speaker State, Jackson Liscombe demonstrated that prosody conveys
not only affective content (such as emotion), but also pragmatic intent
and speaker stance, including degrees of confidence or uncertainty.?>>
His research showed that specific prosodic features—such as pitch con-
tour shapes—not only helped identify whether an utterance was a
guestion, but also revealed its emotional tone (e.g., positive versus neg-
ative affect).?®® For instance, the same question might sound sincere
and inquisitive with one intonation contour, but skeptical or incredulous
with another, suggesting something closer to “I doubt that” or “Real-
ly?!” In this way, prosody integrates pragmatic meaning (e.g., perform-
ing the act of questioning) with attitudinal meaning (e.g., signaling dis-
belief, irony, or warmth). It becomes a crucial channel through which
speaker stance is conveyed—shaping not just what is said, but how it is
socially and emotionally received.

These observations underscore a philosophical point: linguistic meaning
is not entirely separable from the manner in which it is delivered. Tradi-
tional assumptions in logic and formal semantics hold that propositional
content can be analyzed independently of performance factors such as
tone or delivery. However, when we shift our attention to actual lan-
guage use—pragmatics—it becomes clear that such factors are indis-
pensable. Tone and prosody are often necessary for determining not
only what proposition the speaker intended, but also what was implied
and whether the utterance constituted an assertion, a question, or an-
other speech act altogether. Listeners must attend to prosodic features
to accurately infer speaker meaning and intent. As one textbook in
pragmatics puts it, without contextual and prosodic cues, “many sen-
tences fall short of expressing a unique proposition,” and “typically the
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sentence uttered underdetermines the proposition expressed.”?’ This
is a strong claim: not only do the words often fail to specify the intend-
ed referents or the scope of focus, but they also fall short in conveying
the intended illocutionary force. Prosody, then, becomes a vital compo-
nent of the additional information that allows hearers to bridge the gap
between what is literally said and what is actually meant.?>® Tone of
voice is not a mere ornamentation; it carries interpretive signals funda-
mental to the success of communication—especially in cases where
meaning is implicit or context-sensitive.

« 4.4. Prosody-Pragmatics Interface: Developments in Recent Research

In recent decades, research at the intersection of prosody and prag-
matics has expanded significantly, fueled by growing recognition that
prosodic cues play a central role in shaping meaning. This surge of in-
terdisciplinary inquiry—spanning phonetics, semantics, pragmatics, psy-
cholinguistics, and computational linguistics—has enriched many of the
conceptual claims discussed earlier by grounding them in empirical find-
ings and advancing more nuanced theoretical models.

One line of recent research has focused on formalizing the contribution
of prosody to meaning. We have already seen the case of rising versus
falling declaratives; more broadly, theorists have debated whether illo-
cutionary force is linguistically encoded—including via prosody—or in-
ferred pragmatically. The traditional view holds that force is a matter for
pragmatics: sentence types such as declaratives, interrogatives, and
imperatives are taken to have default illocutionary potentials (e.g., de-
claratives typically express assertions), but these can be overridden by
contextual factors. According to this view, speech acts are inferred from
a constellation of cues rather than strictly dictated by form. The oppos-
ing, semantic view argues that certain sentence forms deterministically
encode a limited set of forces by linguistic convention—interrogatives,
for instance, are said to express questions by default. The reality is likely
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somewhere in between: while basic sentence-type conventions shape
expectations, prosody and context play a crucial role in refining and dis-
ambiguating force. Recent work by Jeong (2018) and Farkas & Bruce
(2010) exemplifies this blended perspective. Their models treat rising
intonation as contributing a specific discourse update, such as introduc-
ing a proposition into the Question Under Discussion (QUD) stack.?>® In
these frameworks, a rising contour does more than signal the speaker’s
uncertainty—it actively modifies the discourse scoreboard by, for exam-
ple, withholding speaker commitment and signaling a shift toward the
addressee’s uptake or responsibility to respond.?®°

On the experimental side, much work has aimed at demonstrating how
listeners use prosody to interpret utterances and how speakers use it to
convey subtle distinctions. Psycholinguistic experiments have con-
firmed, for instance, that listeners are quick to distinguish a statement
from a question based on intonation alone, and they adjust their inter-
pretation of ambiguous sentences by relying on prosodic phrasing and
emphasis. Brain imaging and processing studies even show different
neural responses to sentences that are prosodically marked as ques-
tions vs. statements, underscoring that our brains treat intonational
information as part of linguistic input in comprehension.?6?

Developmental research provides particularly compelling evidence for
the centrality of prosody in meaning-making. Infants and young children
acquire prosodic patterns remarkably early. Even before mastering syn-
tax, babies use rising intonation to seek attention or make requests, and
falling intonation to signal comfort or closure.?®? A 2021 study by Proni-
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na, Hubscher, Vila-Giménez, and Prieto—Bridging the Gap Between
Prosody and Pragmatics—investigated Catalan-speaking preschoolers
and found that by ages three to four, children were already able to use
and interpret prosody across a range of basic speech acts They could
produce distinct intonation contours to differentiate between an infor-
mation-seeking question, a neutral statement, or an exclamation of ex-
citement. More subtle pragmatic uses—such as conveying complex be-
lief states or sarcasm—remained challenging and typically developed
later. Intriguingly, the study also explored children’s Theory of Mind
abilities (the capacity to attribute mental states to others) and found a
positive correlation with prosodic competence.?®® This suggests that
understanding speaker intentions and interpreting prosodic cues may
develop in tandem. Such findings reinforce the view that prosody is not
an optional layer added late in linguistic development, but rather a
foundational component of communicative competence.

Another area of advancement lies in the cross-linguistic pragmatics of
prosody. Scholars such as D. Robert Ladd (2008) and Carlos Gussenho-
ven (2004) have documented how different languages possess distinct
prosodic “phonologies,” yet these systems often fulfill similar pragmatic
functions.?®* For instance, in languages with lexical tone—where pitch
distinctions change the meaning of individual words—intonational con-
tours still operate at the phrase level to indicate speech acts such as
questioning or focus marking. However, these contours must function
within the constraints imposed by the tonal system. Other languages
employ morphosyntactic particles alongside prosody to convey force.
Japanese, for example, uses the sentence-final particle ka to form ques-
tions, yet variations in intonation can still differentiate a neutral inquiry
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from one that is surprised, skeptical, or rhetorical. Despite surface-level
diversity, the universality lies in the fact that prosodic modulation serves
as a communicative resource for enriching or disambiguating utteranc-
es. What varies is how each language integrates prosody with its gram-
matical structure. In all linguistic contexts, speakers and hearers acquire
language-specific competence in interpreting these cues, confirming
that prosodic awareness is a cross-linguistically robust aspect of prag-
matic interpretation.?%°

In light of these developments, post-2000 pragmatic theory has increas-
ingly adopted an integrative perspective: while semantics supplies the
base meaning of an utterance, prosody and other contextual factors
guide pragmatic enrichment—such as implicatures, illocutionary force,
and speaker attitudes. This shift has produced a more comprehensive
model of meaning in context.

Contemporary frameworks in speech act theory—such as Bach and
Harnish’s intentionalist model, Sperber and Wilson’s Relevance Theory,
and Roberts’ work on discourse structure—all explicitly incorporate pro-
sodic and paralinguistic cues as inputs to the inferential process. Crucial-
ly, these models rest on the recognition that “the words uttered do not
determine the illocutionary act,” and that hearers operate under the
assumption that an illocutionary act is intended and can be inferred.
Within this view, prosody functions as a quasi-coded signal that triggers

specific inferences about the speaker’s communicative intention.26®

Recent research has also extended the notion of illocutionary force indi-
cating devices (IFIDs) to multimodal, non-verbal cues such as facial ex-
pressions and gestures. A raised eyebrow, a shrug, or a knowing glance
can function analogously to intonation—signaling irony, doubt, or a
guestion even in the absence of lexical indicators. Some scholars have
proposed treating facial expressions as IFIDs in their own right, parallel
to prosodic contours. While these may appear to fall outside the strictly
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linguistic domain, they underscore a central thesis of contemporary
pragmatics: communication is not reducible to propositional content
alone. Rather, it is embodied and enacted through a dynamic coordina-
tion of vocal, gestural, and facial signals. In spoken interaction, prosody
often remains the primary carrier of this logical and social force.

In summary, contemporary research has both confirmed and expanded
upon the classic insights of speech act theory and Gricean pragmatics.
Tone and prosody are not peripheral to meaning; they are indispensable
to how utterances convey illocutionary force, manage discourse coher-
ence, and reveal speaker intention. They affect what is added to the
common ground, what listeners infer, and how speech acts are catego-
rized. Acquired early in development, processed rapidly in real-time,
and systematically utilized across languages and cultures, prosodic and
paralinguistic cues demand theoretical recognition. Any comprehensive
theory of reference, meaning, or logic must account for these non-
lexical elements—not as incidental performance features, but as inte-
gral components of human communication.

e 4.5. Implications for Reference and Logical Analysis

Recognizing the role of tone and prosody has far-reaching implications
for both the philosophy of language and the logical analysis of reference
and meaning. Traditional logical frameworks—such as first-order logic
and standard truth-conditional semantics—treat sentences as abstract,
context-free entities that yield truth values or contribute compositional-
ly to the truth conditions of larger expressions.?®” Within such systems,
features like speaker identity, tone of voice, and mode of delivery are
typically treated as pragmatically irrelevant or entirely excluded from
semantic representation. Yet, as we have seen throughout this chapter,
natural language defies this idealization. The proposition expressed by a
sentence can depend on prosodic features—for instance, focus place-
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ment can influence quantifier scope or trigger presuppositions.?%®
Moreover, the use of that proposition—whether it is asserted, ques-
tioned, denied, or tentatively suggested—depends on non-propositional

cues, especially prosody and tone.?®°

One key implication is for the concept of reference. Reference is the
relation between linguistic expressions (like noun phrases, indexicals)
and entities in the world. In formal semantics, reference resolution is
often treated as a separate module (pragmatic enrichment) where con-
text supplies values for pronouns, demonstratives, etc. Prosody can in-
fluence reference resolution by indicating which entities are in focus or
which contrast is intended. For instance, consider the sentence “He
gave a book to her.” In a discourse, if he and her could refer to multiple
candidates, the speaker’s stress pattern might guide the listener: “He
gave a book to her” (accent on “book”) implies contrast with something
else he might have given (as opposed to giving a book vs. something
else), whereas “He gave a book to her” (accent on “he”) might be used
to contrast which person did the giving. This interacts with how the lis-
tener searches the context for referents: the accent signals what the
important new information is, thereby indicating how to resolve refer-
ences in a way that fits that information structure — consistent with the
idea that “the referring expression actually provides a range of refer-
ence, that is, a number of possible referents”.?’? In this light, it becomes
clear that formal semantics and logic, if they aim to model actual lin-
guistic meaning and communicative function, must reckon with the con-
tribution of these non-lexical features.

A further implication concerns the role of prosody in disambiguating
syntactic structures. In spoken language, prosodic phrasing can clarify
attachment ambiguities which, if mis-resolved, would refer to different
entities or properties. A classic example is the phrase “old men and
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women.” Said with one prosodic grouping, it can mean old [men and
women] (everyone is old), or with a different grouping, old men and
[women] (only the men are old). This supports the broader claim that
“reference is not simply a relationship between the meaning of a word
or phrase and an object or person in the world. It is a social act.”?’* In
this view, reference depends on cues such as prosody and co-text, not
just grammar: “co-text is just a linguistic part of the environment in
which a referring expression is used. The physical environment, or con-
text, is perhaps more easily recognized as having a powerful impact on
how referring expressions are to be interpreted.”?’> Thus prosody has
semantic scope implications that affect reference and truth conditions.

This observation also challenges the classical Fregean distinction be-
tween force and content—where logic is concerned only with the latter,
and force is treated as extralogical. As Frege put it, “an interrogative
sentence and an indicative one contain the same thought; but the in-
dicative contains something else as well, namely, the assertion. The in-
terrogative sentence contains something more too, namely a re-
quest.”?’3 If aspects of force (such as interrogative versus declarative
mood) can be encoded by linguistic features—say, a rising intonation or
a sentence-final particle—that exhibit systematic behavior, then these
features appear to belong to the grammar of language itself, rather than
to a separate realm of pragmatics or performance.

Modern logical systems—such as dynamic semantics and illocutionary
logic—have begun to incorporate context updates and speech-act-level
meanings into their formal representations. One influential example is
the framework proposed by Searle and Vanderveken (1985), who aimed
to develop a formal lllocutionary Logic using explicit force operators. As
they explain, “Each illocutionary force F € @ is identified in illocutionary

211 yyle, 21-22.

212 Yyle, 21.

23 Gottlob Frege, “The Thought: A Logical Inquiry,” Mind 65, no. 259 (1956): 294;
Farkas and Roelofsen, “Division of Labor in the Interpretation of Declaratives and In-
terrogatives,” 241.
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logic with the septuple (MF, mode(F), degree(F), PropF, 2F, WF, n(F)) con-
sisting of its seven components.”?74

However, one critique of these formal approaches is that they often rest
on idealized representations of speech acts. For instance, they may
model a question as merely the application of a formal operator (such
as “?”) or use a performative prefix, but such treatments fail to capture
finer-grained aspects of utterance force—such as varying degrees of
uncertainty or the nuanced contribution of intonation. Searle and
Vanderveken themselves acknowledge this concern, writing: “Some
degree of idealization is essential, but it is important to our project that

the idealization should not distort the logico-linguistic facts.”?”>

The present discussion suggests that a fully developed logical analysis of
language may need to incorporate a theory of prosody. One could even
imagine a logical notation system that includes annotations for intona-
tion or emphasis—features that, in turn, influence which inferences can
legitimately be drawn from an utterance. We are generally unaccus-
tomed to formalizing tone within logic, but this is largely because classi-
cal logic evolved from written and mathematical language, domains in
which prosody was absent by design.

Furthermore, incorporating prosody and tone into logical analysis draws
attention to the role of the hearer. Traditional logic often treats entail-
ments and truth conditions as objective, context-independent facts. Yet
implicatures and illocutionary forces underscore a fundamentally infer-
ential and subjective dimension: the hearer’s task of interpreting the
speaker’s communicative intent. This interpretive process is logical in a
broad sense—it involves reasoning under uncertainty based on availa-
ble cues, such as prosody—even if it does not fit neatly within the
framework of formal deduction. A comprehensive theory of reference
and meaning may thus need to include a model of the hearer’s inferen-

274 John Rogers Searle and Daniel Vanderveken, Foundations of Illocutionary Logic
(Cambridge: Cambridge University Press, 1985), 117.
215 Searle and Vanderveken, 49.
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tial mechanisms, as exemplified in game-theoretic pragmatics or Bayes-
ian approaches to utterance interpretation. Within such models, proso-
dy functions as an evidential signal that updates the hearer’s beliefs
about the speaker’s intended force or proposition. For instance, hearing
a rising intonation increases the probability that the speaker is asking
rather than asserting. In Bayesian terms, the likelihood of observing a
rising tone is higher given a questioning intention than an assertive one;
thus, the posterior probability shifts accordingly. While classical logic
traditionally avoids such probabilistic, speaker—hearer dynamics, the
presence of prosodic cues effectively compels us to consider them—
especially since prosody often conveys graded information (e.g., de-

grees of certainty or affect), rather than discrete truth values.?’®

Finally, acknowledging the integral role of non-verbal elements such as
tone aligns with the insights of ordinary language philosophy—
particularly its emphasis that meaning is rooted in use, and that any
logical analysis of language must attend to how language is actually
employed in human life. As has been noted, “the theoretical basis of
discourse analysis comes from social sciences and philosophy — particu-
larly the work of Wittgenstein and Austin in the 1940s and 1950s.”%”” he
logical force of an utterance—whether it functions as a statement, a
guestion, a command, or a promise—is inseparable from its meaning in
use. Tone and prosody are essential components of the mechanism by
which that use is conveyed and recognized. To ignore these elements is
to risk assigning an utterance a truth-conditional content while missing
its speech act force—potentially leading to serious misinterpretations.
In legal contexts, for example, this distinction can be critical: the inter-
pretation of a contractual utterance may hinge on whether it was meant
as a binding promise or as a casual remark—intonation often makes the
difference. Likewise, in logical discourse, posing a question versus mak-

216 Wochner, “Prosody Meets Pragmatics: A Comparison of Rhetorical Questions, Infor-
mation-Seeking Questions, Exclamatives, and Assertions,” 75.
217 Allott, Key Terms in Pragmatics, 65.
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ing an assertion entails different commitments, and tone may disam-
biguate the intended move when syntax alone is ambiguous.

In summary, the study of tone, prosody, and logical force reinforces a
central lesson: language is a richly layered signaling system in which
semantic content, pragmatic force, and speaker intentions are intricate-
ly intertwined. Any logical or referential analysis that abstracts away
from the variability and complexity of prosody risks being incomplete.
Yet this complexity is not beyond theoretical reach: as linguistic re-
search has shown, intonation and emphasis follow systematic patterns
and are amenable to formal analysis. Accordingly, they deserve a place
in our semantic and logical models. By incorporating prosody into the
analysis, we move toward a more accurate account of natural lan-
guage—one that treats meaning not merely as an abstract string of
symbols, but as an act of reference and communication realized through
sound, structure, and context.

e 4.6. Conclusion

Tone of voice and prosody are often regarded as the “color” of spoken
language—features that merely add emotion or emphasis. This chapter
has shown, however, that they are far more than optional embellish-
ments. They are deeply interwoven with the mechanisms of meaning
and reference. Prosody and intonation function as illocutionary force
indicators, signaling whether an utterance is intended as a question,
assertion, command, or something else. In doing so, they directly affect
the logical force of speech. They also guide hearers toward implica-
tures—unstated meanings inferred through context—and help interpret
what the speaker meant beyond the literal wording.

Key concepts from speech act theory (such as Austin’s taxonomy of
forces and Searle’s categories) and Gricean pragmatics (such as implica-
ture and the Cooperative Principle) converge naturally with prosodic
analysis: they all underscore that how something is said often deter-
mines what is being done in saying it. Recent post-2000 research has
reinforced this view with formal models and empirical studies, revealing
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that even young children rely on prosodic cues to navigate communica-
tion, and that such cues are universally leveraged across languages to
signal pragmatic functions.

For theories of logic and reference, incorporating prosody means em-
bracing a more dynamic view of meaning: one that is not fixed or static,
but negotiated through interaction. Tone modulates not only how a
proposition is received, but sometimes what proposition is being ex-
pressed in the first place. Spoken language is not just a series of truth-
conditional statements—it is a sequence of conversational moves, and
tone often determines the nature of each move: a question, a chal-
lenge, a request, an irony.

The philosophical implication is clear: reference and truth in natural
language cannot be fully understood apart from force and use—and
force and use are inherently tied to the prosodic channel. Non-lexical
auditory elements are not secondary; they form a parallel grammar,
working in tandem with syntax and semantics to realize meaning in full.

In conclusion, moving beyond linguistics in the narrow sense (syntax and
lexicon) to examine tone and prosody does not abandon meaning—it
deepens it. Prosody is logical force. It is the means by which we do
things with words. It enables us to ask, assert, doubt, promise, or
mock—not only through lexical content, but through the ways we voice
our intentions. Any robust theory of reference or communication must
reckon with these dimensions. They are not adornments. They are es-
sential features of human language. The melody of our speech and the
rhythm of our emphasis carry logical and referential signals just as sure-
ly as the words we speak. A full-blooded theory of meaning must rec-
ognize: in spoken discourse, sound and sense are inseparably entwined.
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Chapter 5

Contextualism and the Enrichment of Meaning

Throughout the preceding chapters, we have seen that reference in
natural language cannot be fully understood without attending to non-
linguistic elements such as gesture, gaze, and prosody. We have ex-
plored how demonstratives rely on physical acts of indication, how in-
tonation shapes illocutionary force, and how the very concept of mean-
ing is deeply intertwined with context. These discussions have made
clear that communication is not merely a matter of decoding linguistic
strings, but an embodied and situated practice.

Building on these insights, this chapter turns to a central theoretical
consequence: contextualism. We examine how context shapes logical
inference and enriches meaning, prompting semantic and pragmatic
theories to move beyond the assumptions of classical, context-free for-
mal semantics. Even seemingly simple utterances may depend on fac-
tors such as speaker identity, temporal and spatial setting, shared back-
ground knowledge, and interactional goals. As we shall see, many sen-
tences fail to express a determinate proposition—let alone possess a
fixed truth value—without such contextual anchoring.

Drawing on the influential work of Francois Recanati, Robert Stalnaker,
and Robyn Carston, we investigate how meaning is enriched in use, and
how both formal logic and linguistic theory have responded to this chal-
lenge. Throughout the chapter, illustrative examples—from Perry’s “es-
sential indexical” to cases of everyday conversation—will clarify the
conceptual stakes, while the exposition remains rigorous yet accessible.

e 5.1 Underdetermined Meaning and the Role of Context

A foundational insight of contemporary semantics and pragmatics is
that the literal linguistic meaning of a sentence often underdetermines
the proposition actually expressed in context. That is, what is said—the
content of an utterance—is typically the result of an interaction be-

125



tween the sentence’s conventional meaning and various contextual
factors.

A classic illustration is the sentence “I am French.” While the sentence-
type has a stable, compositional meaning, its truth-conditional content
shifts depending on who utters it: if Alice says it, the proposition ex-
pressed is that Alice is French; if Bob says it, the proposition is that Bob
is French.?’® The referent of the indexical “I” is thus determined contex-
tually, specifically by the speaker parameter. Another frequently cited
case is “It is raining.” This sentence, uttered in London, is generally un-
derstood to assert that it is raining in London; the same sentence
uttered in Paris is interpreted as referring to rain in Paris. Yet the sen-
tence itself does not mention a location. As John Perry (1986) compel-
lingly argues, an utterance of “It’s raining” must be assigned a spatial
parameter before it can be evaluated for truth: “It does not just rain or
not; it rains in some places and not in others.”?’® The implicit location is
a prime example of what Perry terms an unarticulated constituent—a
component of the proposition that is essential to its truth conditions

but not explicitly represented in the sentence’s syntax.?°

These examples illustrate indexicality and contextual dependence: cer-
tain expressions—such as I, here, now, today, she, and that—are stand-
ardly recognized as context-sensitive. Their semantic rule, which David
Kaplan terms a character, dictates that one must consult the context of
utterance to determine the expression’s referent or value.?®! For in-
stance, now refers to the time of the utterance, here to the location,
and so on. In Kaplan’s formal semantics, the meaning of such an expres-
sion is a function from a context to its content. The context provides
values for parameters like Speaker, Time, and Place, which together de-
termine a propositional content—this content can then be evaluated for

278 Frangois Recanati, Literal Meaning (Cambridge: Cambridge University Press, 2004),
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truth or falsity in a circumstance of evaluation such as a possible world
and time. Kaplan formalizes this integration of context into semantics by
defining logical validity as truth preserved across all contexts and cir-
cumstances: “Truth in a structure is truth in every possible context of
the structure. Logical truth is truth in every structure.”?8? This formula-
tion ensures that indexical-containing arguments are logically valid only
if their truth holds regardless of how the contextual parameters are
instantiated. Yet, as later scholars have argued, the influence of context
on meaning goes far beyond this basic set of standard indexicals. Ex-
pressions like I, here, now, today, that, and actual—which Cappelen and
Lepore explicitly enumerate as the only semantically context-sensitive

items in English—capture only part of the story.?®3

Consider the simple sentence “Jane is tall.” Whether this statement is
true or false clearly depends on an implicit standard—tall relative to
what? A six-year-old girl who is 4’5” might count as tall for a child but
not for an adult. Similarly, a 6-foot man may be tall for a jockey but
short for an NBA basketball player. The predicate tall is gradable, and
the threshold for tallness is supplied by context, often through a com-
parison class or an unspoken standard. The sentence does not specify
this standard explicitly, so its truth condition remains incomplete with-
out contextual input. The same applies to quantifiers, which are fre-
guently restricted by context in practice. For example, if a professor
announces, “Everyone got an A on the exam,” we naturally interpret
everyone as referring to the students in the class, not to every person in
the world—a narrowing based on the conversational setting.?8* Like-
wise, if a friend says, “I’'ve had breakfast,” we usually take it to mean
they have eaten breakfast today or earlier that morning, even though
today is not verbally expressed. Context supplies that temporal detail.
These cases are what philosophers of language call pragmatic enrich-

282 Kaplan, 523.
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ment: context adds missing information to complete the utterance’s
meaning and yield a full proposition—typically the one the speaker in-

tends to convey.?®

The idea that sentence meaning alone typically underdetermines the
proposition expressed is now widely accepted in contemporary prag-
matics. As Robyn Carston explains, “the linguistic semantics of the
utterance ... underdetermines the proposition expressed (what is said).
The hearer has to undertake processes of pragmatic inference in order
to work out ... what proposition she is directly expressing.”?%¢ In other
words, the lexical content and syntactic structure of a sentence are
often insufficient to determine a unique truth-conditional content; con-
text must supply additional information to complete the interpretation.

This view stands in contrast to traditional semantic minimalism, which
held that—aside from indexicals and demonstratives—sentences typi-
cally encode full propositional content. In opposition to this minimalist
stance, a growing body of work—Carston, Recanati, Sperber and Wil-
son, Bach—converges on the thesis of semantic underdeterminacy: lin-
guistic meaning leaves key aspects of communicated content unspeci-
fied, and thus inferential enrichment from context is necessary to yield
a complete proposition. As Kent Bach notes, “when a sentence is ... se-
mantically underdeterminate, understanding its utterance requires a
process of completion to produce a full proposition.”?®” Similarly, Sper-
ber and Wilson observe that even after ambiguity is resolved, certain
syntactic forms—such as possessives—remain “less than fully proposi-
tional,” and require contextual information to fully determine their con-
tent.288

285 Kent Bach, “Conversational Impliciture,” Mind & Language 9, no. 2 (1994): 125,
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A well-known case that illustrates how context shapes inference is John
Perry’s messy shopper scenario. As discussed earlier, the episode
demonstrates that recognizing oneself as the referent of an indexical
expression—I/, in this case—can make a decisive difference in reasoning.
Although the objective information may be in place, inference some-
times fails until contextual alignment occurs. This exemplifies what Per-
ry calls the essential indexical: context-sensitive expressions whose con-
tribution to thought and behavior cannot be eliminated or paraphrased
away without loss.?®° The broader implication is clear: logical inference
in natural language depends not only on propositional content but also
on the mode of presentation shaped by context, especially the speak-
er’s perspective. A formal system that abstracts away from such contex-
tual anchoring risks overlooking the very mechanisms by which agents
draw—or fail to draw—inferences.

e 5.2 Contextualism and Pragmatic Enrichment

The pervasive influence of context on meaning has given rise to contex-
tualism, also known as linguistic pragmatism—a family of theories that
highlight the indispensable role of context-sensitive pragmatic process-
es in determining what is said. Frangois Recanati, in Literal Meaning
(2004), offers a strong defense of this position, arguing against the no-
tion of a rigid divide between a context-invariant literal meaning and a
separate layer of pragmatic meaning.?®® Rather than treating pragmatic
enrichment as a secondary phenomenon, Recanati and others insist
that identifying what is said by an utterance necessarily involves infer-
ential processes grounded in context.

A useful framework for understanding context-driven meaning con-
struction is Frangois Recanati’s distinction between two types of prag-
matic processes: saturation and modulation. Saturation refers to con-
text-sensitive operations that are mandatory—they assign values to
elements explicitly left unspecified by the sentence. For example, in the

289 Perry, “The Problem of the Essential Indexical,” 3—4.
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sentence “She is late,” the pronoun she cannot be interpreted without
identifying a referent from the surrounding context. Similarly, a phrase
like “too late” requires contextual input to resolve the standard of com-
parison—late for what, exactly? These are cases in which the linguistic
structure itself signals an incomplete proposition, and contextual infor-
mation must supply the missing elements. Such context-dependence is
grammatically constrained: the form of the sentence dictates the need
for contextual resolution. In this sense, saturation is a bottom-up pro-

cess, initiated by overt cues within the sentence.?°?

Modulation, by contrast, refers to a broader class of optional pragmatic
adjustments that refine or extend the literal meaning to align more
closely with the speaker’s intended message. Unlike saturation, modu-
lation reflects top-down influences—shaped by speaker intention, world
knowledge, and contextual expectations.?®? Recanati identifies at least
three distinct varieties of modulation:

o Free enrichment refers to the addition of conceptual content
that is not linguistically required by the sentence. For example, if
Mary says, “I’ve had breakfast,” the listener may naturally inter-
pret this as “I've had breakfast today,” supplying the unspoken
temporal frame. Or consider the utterance “The ATM swallowed
my credit card.” Literally, an ATM has no mouth and cannot
swallow anything, yet the meaning is pragmatically enriched to
something like “took and retained my card,” an interpretation
that makes sense given the situation. Another classic case is “It’s
raining,” where context typically enriches the utterance with
here and now—two elements not explicitly stated but necessary
for full propositional content. Crucially, free enrichment is not
triggered by any specific lexical item; it arises from the hearer’s

21 Recanati, 139.
292 Recanati, Truth-Conditional Pragmatics, 168.
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pragmatic effort to interpret the utterance as complete, coher-
ent, and relevant.?®3

Narrowing, also called specification, involves adjusting a word’s
meaning to be more specific than its literal scope. If someone
says, “We’re not doing anything tonight,” they may mean “noth-
ing special or socially engaging,” thereby narrowing doing any-
thing to a subset of noteworthy activities. Similarly, when a par-
ent remarks, “Johnny has a temperature,” the intended meaning
is that Johnny has a high temperature—a fever—not simply that
his body has a temperature, which is trivially always true. In such
cases, contextual cues refine the interpretation by selecting a

narrower, more salient subset of the literal meaning.?®*

Broadening, or loosening, is the inverse of narrowing: a term is
used more broadly or loosely than its literal denotation. For in-
stance, “That steak is raw” might be used to mean that the steak
is undercooked, even though it is not strictly raw. Calling some-
one Einstein to imply that they are highly intelligent is another
case—the speaker does not literally identify the person as Albert
Einstein, but conveys a related evaluative meaning. Metaphor
and hyperbole often involve broadening. When someone says,
“My house is a zoo,” they are not asserting the literal presence
of animals in enclosures, but rather describing a chaotic atmos-
phere. Such interpretations depend on the hearer recognizing
the speaker’s intention to communicate a related, non-literal

idea.?®®

Recanati argues that these modulation processes are essential for es-
tablishing the pragmatic truth-conditions of an utterance—that is, the

complete proposition the speaker intends to convey, which often ex-
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ceeds the sentence’s minimal semantic content.?® Take the sentence
“Jane has finished the book.” Depending on the context, what is meant
could be “Jane has finished reading the book we discussed.” In such
cases, contextual information provides the intended activity (reading)
and specifies which book is being referred to. The resulting enriched
proposition is what ultimately becomes the target of truth-evaluation.

It is important to note that contextualists do not view such enrichments
as violations of semantics; rather, they consider them a routine part of
how meaning is understood in practice. Recanati emphasizes that what
is traditionally referred to as “what is said”—the explicit content of the
utterance—is largely determined by pragmatic inference. The linguistic
meaning of a sentence serves as a semantic skeleton: it offers structure
and constraints, but must be completed by contextual input in order to
yield a full proposition.?®’ Crucially, this enrichment process operates
within limits set by the semantic skeleton. Any pragmatically added con-
tent must remain compatible with the original linguistic expression. For
example, the utterance “I am French” could be interpreted in context to
mean “/ am French, and therefore | can cook well”—particularly if the
guestion “Can you cook?” had prompted that response. In this case, the
speaker indirectly affirms culinary competence by invoking a cultural
stereotype associated with Frenchness. However, “I am French” cannot
plausibly be enriched to mean “kangaroos have tails,” as this would be
entirely disconnected from its linguistic content. In short, contextual
enrichment is a powerful interpretive mechanism, but not an uncon-
strained one: it collaborates with literal meaning to yield an intelligible
and contextually plausible message.?®®

Robyn Carston’s work—particularly Thoughts and Utterances (2002)—
develops a closely related perspective within the framework of Rele-
vance Theory, as formulated by Sperber and Wilson in 1986. Carston
introduces the term explicature to refer to the explicitly communicated
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content of an utterance after pragmatic enrichment.?®® This notion
roughly corresponds to what Recanati calls the pragmatically deter-
mined “what is said”, as distinct from implicatures, which refer to addi-
tional meanings the speaker conveys indirectly. For Carston, explica-
tures are derived through the same type of inferential processes that
underlie implicature generation, guided by the hearer’s search for rele-
vance. She and other relevance theorists maintain that there is no strict
cognitive boundary between interpreting an implicit suggestion and
enriching an utterance’s explicit content—both rely on the same inter-
pretive mechanisms aimed at making the utterance coherent and con-
textually appropriate. This stance contrasts slightly with Recanati’s
model, which distinguishes primary pragmatic processes (those
affecting what is said directly) from secondary ones (which generate
implicatures). Carston, by contrast, treats both as points along a contin-
uum of pragmatic inference.

Despite this methodological nuance, Carston and Recanati share a fun-
damental view: even apparently “literal” utterances frequently require
substantial contextual enrichment to yield a fully determinate mean-
ing—and that enriched meaning can directly affect truth conditions. As
an illustration, Carston discusses metaphorical or loose uses that enter
into explicature. If someone says “John is a bulldozer”, and the intended
meaning is “John is persistently forceful”, then the truth of that utter-
ance (its explicature) depends on John’s personality traits, not on any
literal bulldozer.3% In this framework, the metaphor contributes directly
to the proposition expressed via enrichment, rather than being treated
as a mere implicature. While this remains a point of debate in prag-
matics, Relevance Theory tends to treat such metaphorical enrichments
as explicatures—particularly since they can be embedded in logical con-
structions and influence inferential validity.

299 Carston, Thoughts and Utterances, 377.
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Other philosophers have introduced their own terminology to account
for similar phenomena. Kent Bach (1994), for instance, uses the term
impliciture to describe an intermediate level of content—something
that is neither fully literal nor a complete implicature. A typical example
would be the temporal specification added in interpreting “I’'ve had
breakfast” as “I’'ve had breakfast today.” For Bach, this added element
is not part of the sentence’s literal meaning, but it is also not a separate
implied meaning; rather, it represents a pragmatic refinement. His ac-
count is somewhat more conservative: he maintains that a sentence like
“I've had breakfast” expresses a minimal proposition, albeit a skeletal
one, and the impliciture serves to make that proposition more specific
through context-driven supplementation.3®! Recanati, however, ques-
tions the utility of the minimal proposition concept in many cases. He
argues that such a notion amounts to a theoretical abstraction that
lacks psychological reality.3%? Similarly, Carston maintains that the bare
linguistic content of an utterance is often too fragmentary to function
communicatively on its own; it is the enriched content, shaped by
pragmatic inference, that the mind actually operates with in real acts of
communication.3%3

While they differ in emphasis and terminology, Bach, Recanati, Carston,
and Sperber & Wilson converge on a central point: semantic content
frequently requires contextual supplementation in order to become a
complete and communicatively usable thought. This contextualist posi-
tion has been contested by proponents of semantic minimalism or in-
dexicalism. According to figures such as Herman Cappelen, Ernie Le-
pore, and Emma Borg, semantics and pragmatics should be sharply sep-
arated. On their view, semantics should deliver a context-invariant
truth-conditional content—even if that content appears thin or unnatu-
ral—and any further enrichment belongs strictly to pragmatics, not to
the truth-conditions themselves.
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Minimalists typically limit genuine context-sensitivity to a “Basic Set” of
expressions, such as pronouns and tense, and attribute all other appar-
ent context-dependence either to lexical ambiguity or to pragmatic im-
plicature. For example, a strict minimalist might claim that the sentence
“It’s raining.” expresses a fixed literal content—roughly, “It’s raining
(unspecified where)”—which is true just in case it is raining somewhere
in the world. Though admittedly peculiar and pragmatically uninforma-
tive, such a proposition would, on their account, still be the literal se-
mantic meaning of the utterance.

Contextualists reject this position as implausible, arguing that it severs
semantic meaning from actual communicative practice. As Recanati
wryly observes, if the alleged context-free proposition is one that no
competent speaker ever means or could evaluate as true or false with-
out further contextual cues—such as “It’s raining somewhere”—then it
cannot serve as the psychologically real meaning involved in communi-
cation.3%* Empirical tests have also challenged the minimalist stance. For
instance, researchers examine whether proposed minimal propositions
can be coherently embedded under logical operators or interpreted
across various discourse contexts. The findings often support the con-
textualist claim: speakers do not appear to mentally represent such
minimalistic contents in any stable or consistent way.

A frequently raised challenge for contextualism concerns theoretical
discipline: if pragmatic enrichment is left unconstrained, how can one
prevent the over-generation of possible meanings or the misattribution
of speaker intent? Contextualists reply that, although enrichment is
indeed flexible, it is far from arbitrary. It is regulated by factors such as
speaker intention, cognitive plausibility, and communicative relevance.
In Relevance Theory, this is captured by the principle of relevance; in
Recanati’s framework, constraints appear through notions like the
Availability Principle and the requirement that any added content must

304 Recanati, “What Is Said,” 88.
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be compatible with the semantic potential of the sentence.3°> Within his
model of truth-conditional pragmatics, Recanati emphasizes that en-
richment often operates by refining predicate meanings rather than by
introducing additional syntactic elements. This process, which he terms
modulation, is described as follows: “modulation takes as input the
meaning of some expression, and returns as output a pragmatically de-
rived meaning serving as compositional value.”3° For example, a sen-
tence like “It’s raining” is typically interpreted as making a location-
specific claim, even though the location itself is not linguistically speci-
fied. On Recanati’s account, this interpretive refinement is a paradig-
matic case of modulation—a systematic, context-driven adjustment of
lexical meaning that preserves compositionality while allowing flexibil-
ity. Rather than postulating hidden syntactic variables for every case of
context-sensitivity, contextualists aim to explain truth-conditional varia-
bility through structured pragmatic reasoning anchored in cognitive and
communicative norms.

In summary, contextualism maintains that meaning is not fully con-
tained within the sentence itself. Rather, the linguistic code, in combi-
nation with context-sensitive inference, yields the truth-conditional
content of an utterance. Contextual enrichment is therefore not a pe-
ripheral supplement or merely a matter of implicature; it is integral to
determining what proposition has actually been stated. This enriched
proposition, in turn, serves as the basis for logical relations such as en-
tailment and contradiction in natural language reasoning. For example,
if Alice says “I've eaten breakfast,” intending to convey that she has
done so today, and Bob replies “That’s not true,” he is contradicting not
just the sentence, but the contextually enriched claim that Alice ate
breakfast that day. The disagreement is truth-conditional, not merely

pragmatic.

Accordingly, any logic that aims to capture the structure of real-life rea-
soning must be responsive to such context-driven enrichments. The

305 Recanati, 76.
306 Recanati, Truth-Conditional Pragmatics, 168.
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next section explores how context interacts with logical inference, and
introduces formal models that seek to account for context-sensitive
truth conditions.

e 5.3 Context in Logical Inference and Truth Conditions

Traditional formal logic aims for context-independent validity: an argu-
ment form such as “Vx (X(x) = Y(x)), X(a); - Y(a)” is valid regardless of
who states it or when it is stated. However, when the statements them-
selves are context-sensitive, evaluating logical inference requires careful
attention to contextual parameters. A fundamental requirement in ap-
plying logic to natural language arguments is that all premises and the
conclusion must be interpreted within a single coherent context—or at
least across appropriately coordinated contexts. If contextual parame-
ters shift mid-argument, what appears to be a valid inference might fail
to preserve truth, or conversely, an apparently invalid argument might
become valid under a consistent interpretation. This is because the
proposition expressed can change even when the sentence form stays
the same.

As Recanati observes: “The English sentence ‘Il am French’ has a certain
meaning which, qua meaning of a sentence-type, is not affected by
changes in the context of utterance. This context-independent meaning
contrasts with the context-dependent propositions which the sentence
expresses with respect to particular contexts.”**” Consider the simple
argument:

“I am in Istanbul. Therefore, someone is in Istanbul.” If | utter this infer-
ence, it seems trivially valid—since | am indeed someone, the conclu-
sion follows. But if you say “l am in Istanbul,” the referent of I changes.
The logical form remains unchanged, yet the truth of the premises and
conclusion now depends on how the contextual parameters—such as
speaker identity—are instantiated.

307 Recanati, “What Is Said,” 75.

137



Logic textbooks frequently avoid such context-sensitive cases by assum-
ing a fixed interpretation or a unified context that applies uniformly
across all components of an argument. This simplification ensures that
validity can be evaluated without complications arising from shifts in
speaker, time, or place. In contrast, real-life discourse requires interlocu-
tors to manage contextual coherence actively. They do so by tracking
who is speaking and when, and by dynamically adjusting the interpreta-
tion of context-sensitive expressions in light of that information. This
cooperative alignment of contextual parameters enables natural lan-
guage arguments to maintain coherence—even when expressions like /,
here, or now are involved.

Context can also introduce what are often referred to as non-monotonic
effects on inference. In classical logic, adding premises to an argument
cannot invalidate a previously valid inference—a property known as
monotonicity. However, in conversational reasoning, the addition of
contextual information can override or undermine what initially ap-
peared to be a reasonable conclusion.

Consider the inference: “The light is green; therefore, it is safe to pro-
ceed.” Within an ordinary traffic scenario, this seems perfectly valid. But
if we add contextual information—namely, that the green light belongs
to a complex railroad signaling system rather than a standard traffic in-
tersection—the inference may no longer be reliable. Similarly, take the
argument: “If it is raining, the streets will be wet” and “It is raining.”
One would naturally infer that “The streets are wet.” Yet, if we learn
that the setting is a town with retractable street roofs, the inference
collapses. These examples demonstrate that background context—such
as general knowledge, environmental factors, or specific circumstanc-
es—plays a decisive role in determining whether a conclusion is war-
ranted. As Recanati aptly puts it: “A distinguishing characteristic of
pragmatic interpretation is its defeasibility. The best explanation we can
offer for an action given the available evidence may be revised in the
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light of new evidence.”*®® Such reasoning belongs more to pragmatic
inference or common-sense reasoning than to strict logical entailment.
Yet it underscores a crucial point: human inference is always conducted
within a web of contextual assumptions. Logic, as actually practiced in
real discourse, is rarely insulated from the influence of what speakers
and hearers take for granted.

Robert Stalnaker’s work offers a formal pragmatic model of how context
shapes meaning and inference, centered on the notion of common
ground. In this framework, what is presupposed at any given point in a
conversation is represented as a set of possible worlds, known as the
context set. As the discourse unfolds, this context set is continually re-
vised. When a proposition P is asserted and accepted, the context set is
updated to context set n P, excluding all possible worlds in which P is
false. Stalnaker defines presupposition as a kind of social attitude,
writing: “To presuppose something is to take it for granted, or at least to
act as if one takes it for granted, as background information—as com-
mon ground among the participants in the conversation.”?% He further
emphasizes that this shared background is structured by recursive mu-
tual recognition: “It is common ground that ¢ in a group if all members
accept (for the purpose of the conversation) that ¢, and all believe that
all accept that @, and all believe that all believe that all accept that ¢,
etc.”31° When a presupposition ¢ is not yet part of the common ground
but is nevertheless treated as such by the speaker, the hearer may en-
gage in accommodation—an inferential process by which the context
set is expanded to include ¢, as long as doing so is compatible with the
conversational background and enables the dialogue to proceed
smoothly.

How does this relate to inference? One clear connection is that certain
inferences in natural language are valid only when supported by a back-

308 Recanati, 83.

309 Robert Stalnaker, “Common Ground,” Linguistics and Philosophy 25, no. 5 (2002):
701, https://doi.org/10.1023/a:1020867916902.

310 Stalnaker, 716-17.
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ground of presupposed context. A common case is pronominal refer-
ence, which often depends on the presence of a salient and uniquely
identifiable antecedent within the context set. For example, using a
pronoun like he presupposes that there exists a single, contextually
prominent male individual in each possible world compatible with the
common ground.3!! In formal logic, such referential dependencies are
not typically encoded as rules of inference. However, in everyday con-
versational reasoning, they are resolved through shared assumptions,
mutual knowledge, and contextual salience. This highlights how infer-
ence in natural discourse frequently relies on more than just formal
structure—it draws upon the pragmatic scaffolding established by par-
ticipants in the communicative exchange.

Context also plays a crucial role in quantificational inference. The inter-
pretation of quantifiers such as all, some, or most is dependent on a
domain of discourse that is itself determined by context.3!? For instance,
the generalization “All planets revolve around the sun” is typically un-
derstood as referring to planets within the solar system. Logical infer-
ence proceeds relative to that restricted domain. However, if the do-
main is expanded—say, to include exoplanets—the truth conditions and
the inferences that follow may shift accordingly. Thus, context both en-
ables and constrains inference: it regulates what entities are being
guantified over, what referents are in play, and what counts as relevant
within a given inferential space. Without such contextual calibration,
guantificational claims remain underspecified and potentially mislead-

ing.
Stalnaker’s approach highlights that logical consequence can itself be
understood in context-sensitive terms. Within a discourse, a conclusion

follows from its premises if asserting those premises updates the con-
text set in such a way that the conclusion holds true in all remaining

311 Robert Stalnaker, Context and Content: Essays on Intentionality in Speech and
Thought, Oxford Cognitive Science Series (Oxford: Oxford University Press, 1999),
157.

312 Stalnaker, 65.

140



possible worlds. In this view, inference is not solely about truth preser-
vation, but also about preserving acceptability with respect to the
shared informational background of the conversation.3'? If the common
ground is revised to incorporate the premises, and the resulting context
set supports the conclusion without contradiction, then the inference is
considered pragmatically valid. This underscores the idea that reasoning
is not purely formal but often embedded in the dynamics of ongoing
communication.

This perspective stands in contrast to—but also complements—Kaplan’s
view. While Kaplan’s formal semantics accounts for context-sensitive
expressions such as “1” or “today” by treating them within structured
contexts and parameters of evaluation,3'# Stalnaker offers a pragmatic
model that explains how utterances interact dynamically with context as
discourse unfolds. For Stalnaker, reasonable inference is grounded not
only in semantic entailment, but also in whether the conclusion is
pragmatically committed to, in light of the conversational norms that
govern speech acts and the mutual acceptance of propositions within a
shared context.3

To illustrate this with an example from assertion in context, imagine a
scenario in which two people are observing a cluttered room. Person A
says, “It’'s messy.” Taken in isolation, this utterance could refer to any
object or space. However, due to the participants’ joint visual attention,
the context clearly identifies this room as the intended referent. In this
case, the assertion pragmatically conveys a proposition enriched by con-
text. When Person B responds, “No, it’s not messy; it’s lived-in,” the
disagreement does not revolve around the observable facts, but rather
the evaluative standards applied to the description messy. This ex-
change exemplifies a key point emphasized by Stalnaker: context de-
termines not only the illocutionary force of an utterance, but also the

313 Stalnaker, 63-66.
314 Kaplan, “Demonstratives,” 546.
315 Stalnaker, Context and Content, 1999, 6366, 71-72.

141



specific propositional content it conveys, in relation to the presupposed
common ground.

Negation in such exchanges is not a straightforward case of logical con-
tradiction between simple predicates. It is not merely a matter of
“Messy(room)” versus “-~-Messy(room)” in formal terms. Rather, the dis-
agreement reflects a deeper conflict over contextually enriched con-
tent—for instance, a claim like Messy relative to standard S being op-
posed to not Messy relative to standard T. Unless these differing stand-
ards are acknowledged as part of the speakers’ presuppositional back-
ground, the logical form risks misrepresenting the actual communicative
intention. As Stalnaker emphasizes, speech acts both rely on and modify
the context set, and inference proceeds based on propositions that are
accepted within this evolving contextual framework.3® This example
illustrates that even seemingly contradictory assertions can both be
contextually coherent—so long as each rests on a distinct, presupposed
evaluative standard embedded in the conversational common ground.

In sum, context influences logical inference in at least two fundamental
ways. First, it determines the contents of the premises and conclusion,
which must be appropriately aligned for the inference to be valid. Sec-
ond, it provides background constraints—such as presuppositions, rele-
vance standards, and shared knowledge—that can either license or
block particular inferences. Whereas a formal logical proof treats prem-
ises as abstract sentences, a conversational argument relies on how
those sentences are intended and interpreted within a specific context.
Philosophers such as Stalnaker and David Lewis have described conver-
sation as a coordinated activity in which context functions like a score-
board: it keeps track of established propositions, open questions, oper-
ative standards, and background assumptions. Logical relations are
evaluated relative to this evolving conversational state. If the score-
board—that is, the context—shifts, the logical relations may shift with
it. This does not conflict with formal logic; rather, it reveals that differ-

816 Stalnaker, 136.
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ent context implies different interpretation of the same sentence forms.
Recognizing this has led logicians and semanticists to develop more nu-
anced systems—many of which are explored in the following section—
that incorporate context as a formal parameter in semantic and infer-
ential modeling.

¢ 5.4 Frameworks for Context-Sensitive Semantics and Truth Condi-
tions

Given the challenges outlined so far, one may ask: what models or
frameworks have philosophers and logicians proposed to systematically
address context-sensitive truth conditions? Several influential ap-
proaches have emerged, each aiming to formally account for how con-
text shapes meaning and inference.

Kaplan’s Character—Content Semantics: Kaplan’s Character—Content
Semantics is a foundational model developed by David Kaplan (1989) to
explain how indexicals function in natural language. At the core of
Kaplan’s framework is the distinction between character and content.
The character of an expression is a linguistic rule that specifies how to
determine the expression’s content based on contextual input. For ex-
ample, the character of | designates the speaker of the context, now
designates its time, and so forth. Once the appropriate contextual val-
ues are supplied, the expression yields its content, which can then be
evaluated for truth or reference with respect to a circumstance of eval-
uation—typically a possible world and time. As a result, two utterances
of “I am here now” may differ in content—such as “Alice is at location L
at noon” versus “Bob is at location L’ at 5 p.m.”—even though they are
both generated by the same character, applied to different contexts.

Kaplan emphasizes that logic and semantic validity should be evaluated
at the level of content, since it is the content—rather than the surface
form—that determines truth and entailment across varying circum-
stances. He formally defines what he calls truth at a context with the
following principle: “An occurrence of @ in c is true iff the content ex-
pressed by @ in this context is true when evaluated with respect to the
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circumstance of the context.”3'’ This distinction between character, con-
text, and content enables Kaplan to model the systematic context-
sensitivity of indexicals while still preserving classical notions of logical
truth and propositional entailment. Although Kaplan is cautious about
introducing operators that can shift context within a sentence—a phe-
nomenon often referred to as monsters—he acknowledges that further
theoretical analysis is required in cases involving indirect discourse or
imagined speech, where such shifts might appear.

Kaplan’s framework offers a powerful account of deictic context-
sensitivity, particularly in expressions that involve pointing or direct ref-
erence. It models context as an explicit input to semantic interpretation.
However, as previously noted, many context-dependent aspects of
meaning—such as the implicit location in “It is raining” or the standard
of comparison in “She is tall”—are not linked to any dedicated indexical
expression. Extending Kaplan’s theory to handle such cases has been a
subject of ongoing debate. One influential approach is known as indexi-
calism, which proposes that each context-sensitive element corre-
sponds to a hidden indexical or covert variable in the sentence’s logical
form. For example, “It is raining” could be analyzed as Raining(x), where
x is a silent argument for location, and its character is defined as se-
lecting a salient location from the context. Likewise, “tall” might be rep-
resented as Tall(x, standard), where the second argument identifies an
unspoken comparison class.

This approach preserves the Kaplanian model of semantic determina-
tion by treating context as a source of values for syntactic slots, allowing
truth-conditional composition to proceed as normal. Its chief advantage
is that it retains the structure of formal semantics without invoking spe-
cial mechanisms for pragmatic enrichment. However, contextualists
object that such a strategy imposes unnecessary complexity. It prolifer-
ates invisible syntactic structure and can seem ad hoc—raising the

817 Kaplan, “Demonstratives,” 522.
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guestion of whether we must posit a hidden variable for every instance
of context-sensitivity that arises in natural language.

Jason Stanley’s binding argument aims to demonstrate that certain con-
text-sensitive elements must be syntactically represented, precisely
because they can be bound by higher operators within a sentence. He
formulates the principle as follows: “Let us say that a semantically binds
8 if and only if the interpretation of 8 systematically depends upon the
values introduced by a.”*® This notion lends support to the view that
expressions like “It is raining”—when interpreted as location-sensitive
and varying systematically with a quantifier—require an explicit variable
in their logical form. Consider the sentence: “Every time John lights a
cigarette, it rains at that location.” If the interpretation of “it rains”
changes depending on where John is, then the location variable must be
present in the underlying syntax to allow for quantifier binding. This
reinforces the idea that not all context-sensitive meanings can be ac-
counted for purely by pragmatic mechanisms; some must be encoded
directly in the formal semantic structure of the sentence.

In contrast to Stanley’s position, Recanati rejects the need for covert
syntactic variables. He argues that the semantic underdeterminacy of
expressions such as “It is raining” should not be addressed by inserting
hidden variables into the logical form, but rather through pragmatic
enrichment guided by contextual reasoning. As he puts it: “Semantic
interpretation delivers something gappy, and pragmatic interpretation
must fill the gaps until we reach a complete proposition.”*'° This view
exemplifies the contextualist stance: inference about meaning takes
place primarily at the pragmatic level, rather than through a syntactic
apparatus populated by unseen elements. Recanati’s approach empha-
sizes that what appears as an incomplete proposition at the semantic
level can be completed naturally and systematically by interpretive pro-

318 Jason Stanley, “Context and Logical Form,” Linguistics and Philosophy 23, no. 4
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cesses informed by speaker intention, background knowledge, and
communicative norms.

Stalnaker’s Pragmatic Context Model: Stalnaker’s approach is not so
much a competitor to Kaplan as it is a complementary perspective.
While Kaplan focuses on how fixed contextual parameters determine
meaning, Stalnaker provides a dynamic model of context, treating it as
something that evolves over the course of discourse and actively con-
strains truth conditions. In formal terms, discourse can be modeled as a
sequence of context sets, where each assertion incrementally refines
the common ground. As Stalnaker explains: “An assertion should be
understood as a proposal to change the context by adding the content
to the information presupposed.”3?° Within this model, “the assertion
rule takes the prior context set to a posterior context set, which is the
intersection of the prior set with that content.3?* This dynamic mecha-
nism anticipates and aligns with more recent developments in dynamic
semantics, where meaning is treated not simply as truth-conditions, but
as context-change potential. Stalnaker thus expands the classical view
of context from a static parameter to a structure that is updated by each
speech act and interpreted cooperatively.

Irene Heim’s File Change Semantics offers a dynamic approach to mean-
ing by treating the interpretation of a sentence as its “context-change
potential.” In this view, a sentence functions as an operation that maps
a prior context to a posterior context.3?2 This framework captures how
earlier utterances introduce discourse referents or update background
assumptions, which subsequent utterances can build upon. For exam-
ple, in the sentence pair “A man walked in. He sat down,” the first
utterance introduces a new referent—“a man”—into the discourse con-
text, allowing the second utterance to refer back to him with the pro-
noun “he.”

320 Stalnaker, Context and Content, 1999, 10.
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David Lewis (1979) proposes a dynamic view of context through his in-
fluential metaphor of scorekeeping in a language game. In this model,
conversational parameters—such as presuppositions, standards of pre-
cision, and domain restrictions—can shift as a conversation progresses.
As Lewis observes: “The standards of precision in force are different
from one conversation to another and may change in the course of a
single conversation.”?* For example, the statement “France is hexago-
nal” might be acceptable under loose standards, but under stricter
standards, it no longer qualifies as sufficiently accurate. Lewis elabo-
rates: “Austin’s ‘France is hexagonal’ is a good example of a sentence
that is true enough for many contexts, but not true enough for many
others.”??* Within Lewis’s framework, these shifts in acceptability are
modeled by treating “standards of precision” as a component of the
conversational score, which is dynamically updated through assertions
and reactions. For instance, if someone asserts “Italy is boot-shaped”
and no one challenges it, the conversational standards may become
relaxed—so that “France is hexagonal” now counts as true enough.
Conversely, if someone objects to the shape analogy by pointing out its
inaccuracy, the standards become more rigorous, and the same sen-
tence may no longer be deemed acceptable. These contextual fluctua-
tions are governed by a rule of accommodation, according to which
“what is said requires high standards under which ‘France is hexagonal’
is far from true enough.”% Lewis’s analysis demonstrates that conver-
sational context plays a crucial role in determining which standards or
delineations are operative, and thereby influences whether vague
statements are regarded as true. In sum, the scorekeeping model antic-
ipates how shifting contextual parameters shape the truth conditions of
evaluative or gradable expressions.

32 David Lewis, “Scorekeeping in a Language Game,” Journal of Philosophical Logic 8,
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Relativist theorists such as John MacFarlane have advanced the view
that the truth of certain statements—for example, “This chili is tasty”—
depends not only on the context of utterance but also on the context of
assessment. This position pushes beyond standard contextualism by
asserting that the utterance context may fail to fix a unique truth-value.
Instead, different assessors, each operating under different evaluative
standards (such as individual taste in the chili example), can arrive at
divergent yet faultless judgments of the same proposition. MacFarlane’s
framework formally introduces an assessment context parameter into
the truth-conditions of utterances. This move marks a significant depar-
ture from Kaplan’s semantics, which explicitly forbids such parameters
from entering into the content level. As MacFarlane explains: “A relativ-
ist, by contrast, would say that there is an answer to the question
whether an assertion is correct only relative to a context of assessment,
and that it is the context of assessment, not the context of use, that fixes
the relevant aesthetic standard.”3%®

By allowing truth to vary across assessment contexts, relativism pre-
serves the intuitive correctness of conflicting evaluations in domains like
taste, epistemic modals, or future contingents—domains where com-
municative disagreement does not always entail logical contradiction.

Relevance Theory’s Cognitive Model: Although less formal in structure,
Dan Sperber and Deirdre Wilson’s relevance-theoretic approach offers a
cognitively grounded model of context. Unlike formal semantic theories
that represent context as an abstract structure—such as a set of possi-
ble worlds—Sperber and Wilson define context as “a psychological con-
struct, a subset of the hearer’s assumptions which is treated as relevant
for the interpretation of an utterance.”3?’

In this model, context is not pre-given, but dynamically assembled dur-
ing the comprehension process. It is constructed on the fly as the hearer

3% John MacFarlane, Assessment Sensitivity: Relative Truth and Its Applications, Context
and Content (Oxford: Oxford University Press, 2014), 91.
327 Sperber and Wilson, Relevance, 15.
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attempts to interpret an utterance based on the search for relevance.
This reverses the classical view that context is fixed prior to interpreta-
tion. As the authors explain: “People hope that the assumption being
processed is relevant (or else they would not bother to process it at all),
and they try to select a context which will justify that hope: a context
which will maximise relevance.”??8 In other words, relevance is the gov-
erning principle, and context is an inferentially constructed variable
aimed at satisfying that principle. Out of a potentially infinite number of
background assumptions, only those that yield positive cognitive effects
with minimal processing effort are selected into the effective context.
As they write: “Human cognition tends to be geared to the maximisa-
tion of relevance.”3?° For example, if someone says “There’s a restau-
rant around the corner,” a hungry hearer is more likely to activate as-
sumptions about opening hours and menu options, rather than about
the building’s architectural style—because only the former fulfill the
relevance criterion.

While Relevance Theory does not offer a formal model of context in
logical terms, it provides a psychologically plausible mechanism for con-
text-sensitive interpretation. In this framework, explicatures and truth
conditions are not fixed semantically, but emerge dynamically through
inferential interaction with selected assumptions during comprehen-
sion.

Situation Semantics: Another influential framework—developed by Jon
Barwise and John Perry—is situation semantics, which seeks to model
context-sensitivity by evaluating truth relative to situations rather than
to entire possible worlds. A situation is defined as a partial state of the
world—that is, it includes only a limited set of individuals, relations, and
spatial-temporal properties. As Barwise and Perry write: “Situations are

basic and ubiquitous. We are always in some situation or other.”*3°
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Formally, a situation is characterized as a pair: one component is a spa-
tiotemporal location, and the other is a partial function over relations
and objects. For instance, a situation type might specify that one per-
son's dog is awake while another’s is asleep, and actual situations in-
stantiate these types accordingly.33!

This theory was motivated by the need to account for contextually con-
strained quantification and reference in natural language. A sentence
like “Every bottle is empty” does not typically quantify over all bottles in
existence but over the bottles present in a relevant situation, such as a
party. In this regard, situation semantics allows expressions to be inter-
preted with respect to locally salient domains rather than global univer-
sality. As the authors explain: “Untensed indicative statements describe
or designate situation types, and tensed indicative statements designate
propositions, sets of courses of events.”33?

This model permits the representation of context-sensitivity without
relying on full possible worlds, thus capturing what Barwise and Perry
describe as “the epistemological primacy of situations” in communica-
tion.33® On this account, utterances are not merely truth-evaluable
statements but also context-updating operations: they contribute struc-
tured information about local situations to the ongoing discourse.

Moreover, situation semantics provides conceptual support for Perry’s
later theory of unarticulated constituents, in which the situation itself
contributes implicit content necessary for fully interpreting an utter-
ance—such as location or time—without that content being explicitly
mentioned in the sentence.

Computational and Al Approaches: In the realm of artificial intelligence
and logic, there have been serious efforts to represent context in formal
terms. John McCarthy, a pioneer in Al, proposed treating contexts as
formal objects that can appear directly in logical formulas. The central
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predicate in his system is ist(c, p), which expresses that “the proposition
p is true in the context c.”33* This framework makes it possible to formal-
ly express statements like: ist(context-of("Sherlock Holmes stories"),
"Holmes is a detective"”), and to reason about what holds true in various
specified contexts.

A major motivation for this approach is to allow axioms formulated in
narrow domains to be lifted or extended to more general contexts. As
McCarthy explains: “Introducing contexts as formal objects will permit
axiomatizations in limited contexts to be expanded to transcend the
original limitations.”3 To support reasoning across such contexts, his
model introduces specialization relations, such as specialize-time(t, c) or
specializes(c;, c;). These tools allow inferences to move between related
contexts. For instance: ¢, : ist(specialize-time(t, c), at(jmc, Stanford)) =
ist(c, at-time(t, at(jmc, Stanford))).33®

McCarthy also emphasizes the need for transcending the current con-
text, especially when assumptions must be generalized or revised. He
writes: “We want to regard the system as being at any time within an
implicit outer context; we have used co in this paper. Thus, a sentence p
that the program believes without qualification is regarded as equiva-
lent to ist(co, p).”3*’” This enables reasoning not only in a context but
about contexts themselves—a capacity crucial for Al systems operating
across multiple knowledge domains or shifting conversational back-
grounds.

Putting these approaches together, it becomes clear that the best mod-
el for context-sensitive truth conditions depends on one’s theoretical
and practical aims. For indexicals and demonstratives, Kaplan’s seman-

334 John McCarthy, the founder of the context-based approach in artificial intelligence,
introduced the predicate ist(c, p) to formalize statements relative to a context. It reads:
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tics provides compositional precision. For discourse and pragmatic flow,
Stalnaker and Lewis offer dynamic scorekeeping and context-update
mechanisms. In linguistics and cognitive pragmatics, Recanati and
Carston emphasize the psychological processes that drive meaning con-
struction. Meanwhile, situation semantics and McCarthy’s formal con-
text logic serve more specialized but powerful roles in modeling how
reasoning operates under incomplete or shifting information.

Despite their differences, these models converge on several key in-
sights:

e Ignoring context leads to incomplete or inaccurate truth-
conditions.

e They explain how utterances like “I am here now” are logically
valid in their respective contexts (Kaplan).

e They account for how identical sentence forms may express
different propositions in different settings.

e They include mechanisms for tracking contextual evolution—
from conversational updates to nested evaluative standards—
something classical formal logic lacks.

To illustrate this with a real-world application, consider a legal reason-
ing scenario. Suppose a statute states: “He was authorized to enter the
building.” Determining whether that statement is true in a given case
depends on the context: Who is he? What counts as authorized? In this
case, he might refer to a suspect, and authorized might be defined by
internal company policy. A strictly formal logic might leave these as
unresolved variables. A context-sensitive analysis, however, integrates
the case-specific facts to evaluate the statute meaningfully, yielding a
determinate truth-value.

Such reasoning mirrors what judges, lawyers, and intelligent systems do
in practice: they engage in pragmatic enrichment—whether tacitly or
explicitly. The logical validity of arguments in law or Al depends crucially
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on resolving context-sensitive elements. Addressing contextual truth
conditions is therefore not a luxury—it is essential for applying logic to
real-world reasoning, legal interpretation, computational dialogue, and
beyond.

Philosophical implications: The recognition that context determines
truth conditions has reshaped key philosophical debates, particularly in
epistemology. Contextualist philosophers such as Stewart Cohen argue
that statements like “/ know X” do not have uniform truth-values, but
depend on the context of ascription, especially the epistemic standards
employed by the speaker or evaluator. 338 These standards themselves
may shift depending on conversational expectations or practical consid-
erations.33° Keith DeRose similarly emphasizes that knowledge ascrip-
tions vary in truth conditions depending on their context of utterance,
suggesting that knowledge is a context-sensitive notion.3*° This con-
nects epistemology to broader semantic theories. For example, John
MacFarlane extends context-sensitivity to evaluative and normative
domains such as taste, moral judgment, and assertion. He proposes that
truth may be relative not only to a context of use, but also to a context
of assessment.3*! As he puts it: “A relativist, by contrast, would say that
there is an answer to the question whether an assertion is correct only
relative to a context of assessment, and that it is the context of assess-
ment, not the context of use, that fixes the relevant aesthetic stand-
ard.”3%

This relativist stance implies that even if two speakers utter the same
sentence, they may evaluate its truth differently, depending on their
own contextual parameters. In this way, assessment-sensitivity takes on

3% Stewart Cohen, “Contextualism, Skepticism, and the Structure of Reasons,” Philo-
sophical Perspectives 13 (1999): 57.

339 Cohen, 59.

340 Keith DeRose, “Solving the Skeptical Problem,” The Philosophical Review 104, no. 1
(1995): 4, https://doi.org/10.2307/2186011.

31 MacFarlane, Assessment Sensitivity, 23-24.

342 MacFarlane, 91.
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philosophical significance in explaining disagreement without contra-
diction.

Beyond epistemology, these context-sensitive approaches offer promis-
ing strategies for addressing classical paradoxes. In the case of the So-
rites paradox, for example, one might say that the meaning of heap
shifts with conversational context, so that what counts as a heap at one
stage no longer does at another. Here, the threshold is not fixed but
pragmatically enriched, in line with the contextualist treatment of vague

predicates and flexible standards.3*

A further distinction arises between moderate and radical contextual-
ism. Moderate contextualists—such as Frangois Recanati and Robyn
Carston—contend that words retain stable literal meanings, and that
context serves primarily to enrich or disambiguate them.34* On this
view, context supplements rather than displaces semantic content.

In contrast, radical contextualists—including Charles Travis and, to some
extent, the later Hilary Putnam (1926—-2016)—argue that meaning can-
not be separated from the concrete situation in which an utterance is
made. Even a sentence like “The leaves are green” does not express a
fixed proposition independently of context. Depending on whether one
is inspecting the leaves under natural light, judging ripeness, or check-
ing for artificial paint, what counts as green may vary.3* The same
utterance might be considered true in one case and false in another—
not due to ambiguity or indexicality, but because contextual standards
of relevance and interpretation shift.

Travis uses such examples to argue that meaning is not fixed by linguis-
tic convention alone but arises through pragmatic engagement with
context. As a result, he challenges the notion that semantic content can
be abstracted from use without distortion. Similarly, Hilary Putnam,
especially in his later work, disputes the idea that truth and meaning

343 Cohen, “Contextualism, Skepticism, and the Structure of Reasons,” 60.
344 Recanati, Literal Meaning, 74; Carston, Thoughts and Utterances, 19-20.
385 Charles Travis, “Meaning’s Role in Truth,” Mind 105, no. 419 (1996): 456.
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are determined by a fixed external reality. He claims that truth is de-
pendent on our conceptual schemes and cannot be specified apart from
them.3%¢ This critique undermines the classical picture of semantics as
context-independent and supports a perspectival view of meaning and
truth.

Although most theorists adopt more moderate positions—
acknowledging context-sensitivity while preserving formal structure—
radical contextualism serves as a philosophical reminder. It challenges
the ambition to formalize all reasoning within context-free systems and
invites reflection on the limits of semantic abstraction.

Thought experiments remain central in testing both contextualist and
externalist theories of meaning. Alongside Perry’s essential indexical
and Travis’s context-sensitive examples, Hilary Putnam’s Twin Earth case
is particularly influential. In “The Meaning of ‘Meaning” (1975), Putnam
argued that natural kind terms like water are not determined solely by
mental content, but also by external, causal-historical factors. He fa-
mously wrote:
“Meanings just ain’t in the head.”3* On Earth, water refers to H,0O,
while on Twin Earth—where the similar-looking liquid is XYZ—water
refers to that different substance, despite speakers in both worlds being
in identical psychological states.3* This supports semantic externalism:
meaning depends partly on the external environment, not just internal
mental states.

This has consequences even for logical inference. Suppose a logician on
Earth says: “All water slakes thirst; this liquid is water; therefore, it
slakes thirst.” On Earth, where water means H,0, the inference may be
sound. But on Twin Earth, where water refers to XYZ (which may not

346 Hilary Putnam, The Many Faces of Realism, The Paul Carus Lectures 16 (La Salle,
lll.: Open Court, 1987), 17; Hilary Putnam, Realism with a Human Face, ed. James
Conant (Cambridge, Mass.: Harvard University Press, 1992), 41-42.

37 Hilary Putnam, “The Meaning of ‘Meaning,’” 1975, 144, https:/hdl.handle.net/
11299/185225.

38 Putnam, 140.
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slake thirst), the same inference may fail. Although the logical form re-
mains unchanged, the truth-values of the premises—and thus the valid-
ity of the inference—shift with context. This illustrates that even in for-
mal or scientific reasoning, broader contextual factors—social, linguis-
tic, and environmental—can shape meaning, reference, and truth.

e 5.5 Toward an Enriched Logical Framework

The recognition of context’s role in meaning is not the end of logic, but
an expansion of it. Incorporating contextual parameters into logical in-
ference does not undermine logical rigor; rather, it enriches our frame-
works and enhances their applicability to real-world reasoning. A logic
that is sensitive to speaker, temporal, and environmental factors can
remain formally valid while better reflecting the conditions under which
actual reasoning takes place.

For instance, instead of representing a sequent simply as I + ¢, one
might write it as (I, C) (¢, C), which reads: “in context C, ¢ follows
from I.” Similarly, rules of inference can be indexed to contextual con-
straints. This idea underlies developments in systems such as modal
logic, dynamic epistemic logic, and context-indexed natural deduction.
These approaches reflect what Stalnaker describes as the dynamic role
of assertion in updating context: when a premise is asserted, it restricts

the set of possible worlds compatible with the discourse.3*

A useful example illustrating the layered role of context is the assertion
“I know that the bank is open.” On the surface, this appears simple. Yet
its truth and inferential force depend on multiple contextual elements.
The subject “/” functions as an indexical, referring to the speaker; the
noun phrase “the bank” may be ambiguous, requiring disambiguation
(e.g., riverbank vs. financial institution); and the predicate “is open”
generally presupposes temporal enrichment, usually interpreted as
“open now.” As Carston observes, semantic content alone often under-

determines what is said; the hearer must rely on pragmatic inference to

349 Stalnaker, Context and Content, 1999, 99.
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derive the full proposition.3>° This enrichment—interpreting “open” as
“open at the time of utterance”—is not encoded in syntax but inferred
from context.

Beyond reference and time, the epistemic verb “know” introduces ad-
ditional context sensitivity. In ordinary settings, asserting knowledge
may require only modest evidence. But in skeptical or high-stakes con-
texts, the required epistemic standards are much higher. As DeRose
emphasizes, what counts as knowledge is shaped by the standards op-
erating within a given conversational setting.3>!

Thus, when analyzing the inference “I know the bank is open, therefore
the bank is open,” one must track how each component shifts with con-
text. Recanati describes this as a two-stage interpretive process: first,
deriving the literal meaning; second, enriching it via contextual infer-
ence.®? The resulting proposition may be something like: a particular
individual X (the speaker in context C) satisfies the standards of
knowledge S _C for asserting that a particular bank B (relevant in C) is
open at time T (determined by C).

Whether this inference is valid depends on whether knowledge—as
defined by S_C—entails truth. In many contexts it does. But in looser
conversational settings, that entailment may weaken. This is why the
apparent logical schema K_X(p) = p may hold in formal epistemic logic
but fail to capture the nuances of natural language unless contextual
assumptions are made explicit.

In short, only by attending to contextual variables—indexicality, ambigu-
ity resolution, pragmatic enrichment, and epistemic standards—can we
accurately track the inferential commitments of knowledge claims. The
formal symbol K_X(p) = p is not sufficient unless it is grounded in the
context that gives each component its meaning.

350 Carston, Thoughts and Utterances, 19-20.
%1 DeRose, “Solving the Skeptical Problem,” 29-30.
352 Recanati, Literal Meaning, 49-50.
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A final note concerns recent philosophical work that explores the se-
mantics—pragmatics interface. One such contribution is David Spewak’s
dissertation Semantics, Pragmatics, and the Nature of Semantic Theo-
ries (2013), which examines where to draw the boundary between se-
mantic content and pragmatic contribution. Building on Kaplan’s
framework, Spewak argues that semantic theory should assign content
to expressions-in-context, not to full utterances.?*3 This yields a model
of sentence—context pairs, aligned with Kaplan’s notion of character.

Spewak also contends that standard diagnostics for context-sensitivity—
such as paraphrase, substitution failure, or intuitive judgment—are
often unreliable. Instead, he suggests that semantic theories should be
evaluated by their overall explanatory power, not by isolated intui-
tions.3>* This methodological shift reflects a broader trend from piece-
meal diagnostics to holistic theory comparison.

A growing consensus holds that not all context-sensitive expressions
function alike: some are true indexicals—such as

“I”, “here”, and
“now”—whose reference is supplied directly by context, while others
require more substantial inferential enrichment or appeal to back-
ground assumptions. Theorists often distinguish between slot-filling
(where grammar leaves a gap) and free enrichment (where the gap is

implicit or pragmatically inferred).

A particularly clear account of this distinction is given by Kepa Korta and
John Perry in Critical Pragmatics (2011). Advocating a moderate contex-
tualist position, they propose that semantics provides a schematic blue-
print for what is said—one that must be completed by pragmatic pro-
cesses to yield what is actually communicated.3>> This view maintains
the compositional structure of meaning while allowing for pragmatic

El

33 David Charles Spewak, “Semantics, Pragmatics, and the Nature of Semantic Theories’
(Ph.D.), 4748, accessed June 22, 2025, https:/Aww.proguest.com/docview/146844
0270/abstract/2DB1FF2F08FC4702PQ/1?sourcetype=Dissertations%20&%20Theses.

34 Spewak, X.

35 Kepa Korta and John Perry, Critical Pragmatics: An Inquiry into Reference and
Communication (Cambridge: Cambridge University Press, 2011), 12.
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flexibility, offering a middle ground between radical minimalism and full
contextualism.

e 5.6. Conclusion

In this chapter, we have seen that context is not a peripheral considera-
tion but a central ingredient in both meaning and reference. It shapes
logical inference by determining which propositions our words express
and what assumptions are operative when conclusions are drawn.
Frameworks like Kaplan’s formal semantics provide tools to assign con-
tent to context-sensitive expressions in a principled way, while models
such as Stalnaker’s common ground and Carston’s explicature theory
emphasize that real-life communication always involves interpretation
beyond literal form. Speakers routinely enrich what they say through
contextual cues, and hearers just as routinely infer enriched meanings
in order to fully understand utterances.

For logic, embracing contextualism means expanding classical frame-
works to account for indexicals, implicit parameters, and evolving dis-
course states. This is not a retreat from rigor, but rather an enhance-
ment of analytical precision. A context-aware logic can resolve the
truth-conditional differences between utterances like “I am here now”
and “She is there then”, or between “It’s raining” uttered in one place
versus another. It enables formalization of arguments involving expres-

sions like “tall”, “ready”, “nearby”, or “enough”, whose interpretation
depends on unspoken contextual cues.

In the broader scope of this book, which investigates non-linguistic ele-
ments and reference, contextualism functions as a conceptual bridge
between purely linguistic structures (such as words and syntax) and
extra-linguistic factors—including situations, speaker intentions, shared
knowledge, and even gesture and tone, as explored in previous chap-
ters. Contextual enrichment is the mechanism by which such non-
linguistic elements inform and become integrated into logical content.
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The next chapter will extend this trajectory by examining how visual
representations and demonstrations—such as diagrams and spatial con-
text—interact with logical theory. This will broaden the notion of con-
text to include external aids to reasoning, furthering the goal of an en-
riched logical framework that reflects the complexity of human thought
and communication.

While this chapter has focused on how context shapes meaning and
reference, the underlying insight extends beyond language. Humans
reason not only with words but also with diagrams, spatial cues, and
visual demonstrations. These non-linguistic resources, too, participate
in the production and transmission of logical content.

The next chapter turns to these visual and demonstrative elements,
examining how they supplement, reinforce, or even substitute for lin-
guistic inference. In doing so, we continue the project of expanding logi-
cal theory to better reflect the multimodal nature of reasoning as it oc-
curs in real cognitive and communicative contexts.
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Chapter 6

Representation and Demonstration in Logical Theory

Visual representations—including diagrams, spatial models, and
demonstrative gestures—challenge traditional symbolic logic by offering
alternative epistemic pathways to validity and meaning. Classical ap-
proaches to logic have long associated inference with linguistic or sym-
bolic operations: the manipulation of sentences or formulas according
to formal rules. Yet human reasoning often involves more than saying—
it includes showing. We draw diagrams to solve problems, use gestures
to indicate structures, and rely on spatial intuition in mathematical and
logical proofs.

This chapter explores how such non-linguistic forms of representation
and demonstration contribute to logical understanding. We argue that
these are not merely pedagogical aids, but fundamental components of
reasoning that deserve theoretical recognition within logic itself.

The discussion will be guided by key questions:

e Do diagrams and other non-verbal representations possess le-
gitimate logical content?
e How do they interface with traditional, language-based logic?
In pursuing these questions, we will engage with philosophical distinc-
tions such as Wittgenstein’s contrast between showing and saying,°®
examine historical innovations like Peirce’s diagrammatic logic, and
draw upon contemporary work at the intersection of logic, cognitive

science, and aesthetics.

Throughout the chapter, our approach remains abstract and conceptual.
We are not cataloging particular diagram types or empirical examples;
rather, we explore the epistemic significance of showing—its role in the
structure of reasoning and the expansion of what counts as logical rep-

36 Wittgenstein, Tractatus Logico-Philosophicus, 45.
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resentation. By the end, we aim to demonstrate how visual and demon-
strative elements not only complement but enrich logical theory, ex-

tending its scope beyond what can be expressed by sentences alone.?*’

e 6.1 Diagrams and Epistemic Pathways in Logic

Traditional logic has often viewed diagrams with suspicion, treating vis-
ual representations as informal or merely heuristic rather than genuine-
ly logical. The dominant paradigm—rooted in Aristotle and culminating
in modern symbolic logic—insists that reasoning should be carried out
in sentences. Logical form, on this view, is something to be symbolized
through language-like formulas, not drawn.

Yet people have long solved problems by showing relationships sche-
matically or pictorially. Consider geometric proofs in elementary math-
ematics: a drawn figure can make a truth immediately evident through
visual inspection—for example, the congruence of triangles might be
perceived directly rather than deduced verbally. Similarly, in everyday
reasoning, we use maps, charts, and other visual aids to reach conclu-
sions—such as inferring the best route on a map by visually comparing
alternative paths. These examples suggest an alternative epistemic
pathway. Rather than reasoning about a representation (as in algebraic
manipulation of propositions), one can at times reason with the repre-
sentation itself, gaining new information by perceiving what is depicted.
In other words, diagrams may encode information in their very layout
that would require multiple inferential steps to extract from a purely
textual description.

Cognitive scientists have noted this advantage, sometimes referring to it
as a “free ride”: certain inferences are achieved almost automatically by
means of a well-constructed diagram, without the need for explicit logi-
cal steps.3>® The challenge for logic is to determine whether such visual

357 Jill H. Larkin and Herbert A. Simon, “Why a Diagram Is (Sometimes) Worth Ten
Thousand Words,” Cognitive Science 11, no. 1 (1987): 65, https://doi.org/10.1111/
j.1551-6708.1987.tb00863.x.

38 Gerard Allwein and Jon Barwise, eds., Logical Reasoning with Diagrams, Studies in
Logic and Computation (New York: Oxford University Press, 1996), 29.
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inferences can be made rigorous and reliable, or whether they are fun-
damentally distinct from verbal reasoning.

Research in the late 20th century began to dismantle long-standing
prejudices against diagrams. Jon Barwise and John Etchemendy, in their
work on heterogeneous reasoning, demonstrated that diagrams and
sentences can operate together within formal proofs. Heterogeneous
reasoning refers to the use of multiple representational formats in tan-
dem—for example, a geometric proof that combines algebraic equa-
tions with a figure, or a logic exercise that integrates a diagram of a sit-
uation with propositional assertions.

Barwise and Etchemendy not only showed that such mixed proofs can
be rigorous; they also argued that there is no fundamental difference, in
principle, between purely verbal and purely visual arguments. In a wide-
ly cited conclusion, they write: “there is no principled distinction be-
tween inference formalisms that use text and those that use diagrams.
One can have rigorous, logically sound (and complete) formal systems
based on diagrams.”®>° This is a profound claim. It suggests that pic-
tures can carry truth and logical validity in the same way that sentences
can. A visual representation can function not merely as an illustration,
but as a premise in an argument or a step in a proof—provided that we
establish clear conventions for interpreting it and precise rules for ma-
nipulating its elements.

Barwise and Etchemendy underscored this point through the develop-
ment of Hyperproof, a teaching tool that integrates first-order logical
formulas with block-world diagrams to solve logical puzzles. Their work
demonstrates that multi-modal proofs—those combining verbal and
visual reasoning—are not only viable but robust.3®° In doing so, they
challenge a long-standing assumption in logic, traceable to figures like

39 John Etchemendy and Jon Barwise, eds., “Heterogeneous Logic,” in Logical Reason-
ing with Diagrams, Studies in Logic and Computation (New York: Oxford University
Press, 1996), 181.

360 Etchemendy and Barwise, 186.
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Frege and Tarski, that logic must abstract away from all content except
formal syntax. Instead, they show that visual information, too, can be
governed by formal semantics and proof rules. In sum, a diagram can
“say” something in its own mode—so long as we learn to understand
the language of vision.

From an epistemic perspective, why might diagrams be powerful? One
answer is that they exploit our evolved spatial-cognitive abilities. A dia-
gram can make certain logical relationships immediately apparent by
mapping abstract relations onto concrete spatial configurations. For
instance, in an Euler diagram—a predecessor to Venn diagrams, used in
the 18th century for syllogistic reasoning—the proposition “All A are B”
is represented by drawing the circle for A entirely inside the circle for B.
This spatial inclusion makes the assertion visually explicit and allows
further conclusions to be extracted by inspecting overlaps, contain-
ments, or exclusions.3®! The power of such diagrams lies in their iconici-
ty—the structural resemblance between the representation and what it
represents. In this case, perceiving the diagram closely aligns with un-
derstanding the logical proposition.

By contrast, modern logic typically formalizes “All A are B” as Vx (A(x) >
B(x)), a notation that is precise but not directly visualizable. The dia-
gram, however, is immediately interpreted by our visual system: if one
circle is fully enclosed within another, then any object in the smaller
must also belong to the larger. This one-to-one mapping between spa-
tial and logical relations enables an epistemic economy. Psychologists
have argued that well-designed diagrams reduce memory load and the
need for sequential processing in reasoning tasks.36? Instead of mentally
juggling symbolic conditions, a reasoner can offload cognitive work to
the diagram itself. By simply looking, one can often “read off” the an-
swer to a problem. Historically, this was described as intuition or insight;

%1 Barbara Tversky, Mind in Motion: How Action Shapes Thought, First edition (New
York: Basic Books, 2019), 202-3.

%2 Larkin and Simon, “Why a Diagram Is (Sometimes) Worth Ten Thousand Words,”
98.
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in contemporary terms, it reflects a form of computational offloading to
perceptual systems.

Of course, not all diagrams automatically guarantee correct reasoning.
Visual representations can be ambiguous or misleading if they are not
governed by clear rules. Euler’s circles, for example, encountered diffi-
culties in representing particular statements such as “Some A are B”
without risking unintended interpretations. A carelessly drawn diagram
might suggest additional facts—for instance, overlapping circles may
appear to assert not only “Some A are B” but also “Some B are A”.
Therefore, a crucial step in legitimizing diagrams within logic is to for-
malize both their syntax—what counts as a well-formed diagram—and
their semantics—what a given diagram precisely means. Once these are
defined, diagrammatic inference can be treated analogously to algebraic
or symbolic inference.

In formal diagram systems, there is typically a set of allowed diagram-
matic moves, each corresponding to a logical rule.3®® or example, eras-
ing part of a diagram might correspond to existential instantiation or
negation removal, much like how dropping a conjunct works in a sen-
tential proof. The validity of a diagrammatic inference is then defined in
the standard way: the inference is valid if every interpretation that
makes the premises true—as diagrams—also makes the conclusion
true.

The key difference is that the interpretation function now maps drawn
figures to states of affairs—such as set-theoretic relations or geometric
configurations—rather than mapping sentences to formal models. Re-
search by Sun-Joo Shin and others (discussed below) has shown that,
with appropriate design, diagrammatic systems can achieve both
soundness—never licensing false inferences—and completeness—being
able to express all relevant logical truths—relative to standard logic.
This demonstrates that the limitations of informal or ad hoc diagrams

363 Sun-Joo Shin, The Logical Status of Diagrams (Cambridge: Cambridge University
Press, 1994), 14, http://archive.org/details/logicalstatusofd0000shin.
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can be overcome: when properly formalized, showing can be just as
rigorous as saying in logical analysis.36

To summarize the epistemic advantages of diagrams in logic, several key
features stand out:

e Immediate Visibility of Relations: Diagrams can make certain re-
lationships—such as containment, intersection, or symmetry—
directly visible. These same relations might require complex or
multi-step formulas to articulate in symbolic logic.

o Parallel Information Processing: Unlike sentences, which unfold
linearly, diagrams often present information simultaneously. A
viewer can grasp multiple logical connections at once, in a single
holistic glance, rather than parsing them sequentially through a
chain of clauses.

o Cognitive Naturalness: Diagrams may better reflect how humans
mentally represent spatial or logical structures, tapping into
forms of mental imagery. They leverage our intuitive reasoning
capacities, which may reduce errors—particularly when the dia-
gram’s structure aligns with the structure of the problem.

¢ Integrative Capacity: A single diagram can consolidate multiple
premises into one unified visual whole. For instance, a map can
simultaneously represent distances, directions, and obstacles—
information that would otherwise require many separate sen-
tences. Similarly, in logic, a complex diagram can encode an en-
tire set of premises, enabling inferences to be made "freely"
through direct inspection of the visual configuration.

These benefits suggest that visual representations offer alternative
pathways to knowledge—routes that pass through perception and
demonstration, rather than through linguistic description alone.

%4 Shin, 11.
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The next sections will explore how these insights are reflected in formal
logical theory, particularly in the work of Charles Peirce on diagram-
matic logic, and in Ludwig Wittgenstein’s philosophical distinction be-
tween showing and saying.

e 6.2 Diagrammatic Systems and the Logic of Icons

The idea that diagrams could constitute a genuine logical system found
its most developed early expression in the work of Charles Sanders
Peirce. A logician and philosopher of the late 19th and early 20th centu-
ries, Peirce became increasingly dissatisfied with the purely algebraic
notation of logic that was gaining prominence among his contemporar-
ies, such as Boole and Schroder. He believed that conventional symbolic
formulas suffered from a crucial limitation: they were not iconic—that
is, they did not visually resemble the structures of the truths they were
meant to represent.

In Peirce’s theory of signs, an icon is a sign that shares a structural simi-
larity with its object. For instance, a portrait is an iconic sign of a person
because it resembles them visually. In contrast, a name written in letters
is a symbolic sign, which bears no resemblance to its referent and is
instead connected to it by arbitrary convention.3®®> Peirce argued that
logic could benefit from more iconic representations. If logical relations
could be drawn in ways that mirror the actual relationships among con-
cepts or objects, then reasoning would become more intuitive, more
transparent, and more cognitively accessible. This conviction led him to
develop Existential Graphs—a novel system of diagrammatic logic that

he modestly referred to as “the logic of the future.”3%®

Peirce’s Existential Graphs (EG) represent a striking example of non-
linguistic logical notation. At first glance, an existential graph may re-
semble a doodle or a set of enclosures drawn on a sheet of paper, but it
is defined with careful formal precision.

35 Charles Santiago Sanders Peirce, “Prolegomena to an Apology for Pragmaticism,” The
Moniist 16, no. 4 (1906): 495.
%6 Peirce, 497,503.
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Peirce divided EG into three progressively richer systems, which he
called Alpha, Beta, and Gamma. The Alpha graphs correspond to propo-
sitional logic; the Beta graphs extend this to first-order logic with quan-
tification; and the Gamma system allows for more advanced logical mo-
dalities, such as modal or intentional reasoning. As Peirce explained:

“The alpha part of graphs... is able to represent no reasonings ex-
cept those which turn upon the logical relations of general terms.
The beta part... is able to handle with facility and dispatch reason-
ings of a very intricate kind... It is to supply that defect that the
gamma part of the subject has been invented.”3%’

Unlike linear symbolic formulas, existential graphs use spatial relations
laid out on a two-dimensional surface. In the Alpha system, proposi-
tional variables are simply placed on the plane to assert their truth. Ne-
gation is represented by a closed curve (called a cut) drawn around the
assertion. If a statement P is false, one draws a loop around it; the space
inside the loop then denotes the negation of what lies outside. When
multiple elements are placed within the same region, their juxtaposi-
tion corresponds to conjunction—that is, the simultaneous assertion of
those elements. As noted by Allwein and Barwise:

“Juxtaposition of elements of a graph has the same effect as con-
junction. A cut acts as the negation of the 'conjunctive’ claim with-

in 77368

The rules for manipulating existential graphs are both elegant and un-
conventional. One rule permits the erasure of a pair of identical asser-
tions in certain contexts—functionally analogous to canceling a double
negation or removing a redundant conjunction such as P A P. Another
rule allows the insertion or removal of an empty cut, which resembles
the use of a tautology or the introduction of double negation.

367 Charles Sanders Peirce, Collected Papers of Charles Sanders Peirce, ed. Charles
Hartshorne and Paul Weis, vol. 111, IV (Cambridge, Mass.: Harvard University Press,
1960), 398.

368 Allwein and Barwise, Logical Reasoning with Diagrams, 59.
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“Double Cut: Two cuts may be drawn around or removed from any
subgraph of a graph. This corresponds to double negation. Eras-

ure: Any evenly enclosed subgraph may be erased.”3%°

Despite their unfamiliar visual format, Peirce’s graphs possess a well-
defined semantics The blank sheet (an empty graph) represents a tau-
tology—a proposition that is always true; logical negation is represented
by enclosing a subgraph within a cut, a closed curve on the page. A
graph drawn on the sheet is said to be true if the situation it depicts—in
terms of spatial relations among concepts or objects—holds in the ac-
tual world.

These graphical operations and interpretations can be formally defined
in a way that aligns with the structure of standard logic. Peirce demon-
strated informally—and later Sun-Joo Shin established with full rigor—
that existential graphs are logically equivalent to both propositional
calculus and first-order quantification theory, for the domains they are
designed to cover.

“Peirce constructed an elegant diagrammatic method for doing
deductions in propositional calculus and quantification theory
which has been shown to be correct and complete.”3’°

EGs are not mere illustrations; they constitute a calculus in which one
can derive theorems by purely graphical means. One can prove, for ex-
ample, a syllogism or a predicate inference by a sequence of diagram
transformations, just as one would via symbolic derivations in a deduc-
tive system.

To understand the conceptual character of Peirce’s graphs, one must
grasp what makes them iconic. The graphs exploit two-dimensional
space as a medium for logical structure. Containment on the page cor-

369 Allwein and Barwise, 60.

370 Hilary Putnam, “Comments on the Lectures,” in Reasoning and the Logic of Things:
The Cambridge Conferences Lectures of 1898, ed. Kenneth Laine Ketner (Cambridge,
Mass.: Harvard University Press, 1992), 68.
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responds to logical scoping, particularly negation: if one area is enclosed
within a cut, it signifies that the content inside is within the scope of a
logical NOT. If two statements are placed next to one another within the
same region, they are both asserted—corresponding to logical conjunc-
tion.

“The Alpha system has two kinds of primitive vocabulary: senten-
tial symbols and cut. [...] A cut represents negation. Also, when
graphs are juxtaposed with each other, we interpret it as conjunc-
tion.”371

A blank space—representing no specific proposition—enclosed by a cut
denotes a logical truth, since “it is not the case that (nothing)” is always
true:

“The empty graph represents truth (think of this as a tautological-

ly true graph); enclosing a graph or subgraph once negates it.”372

These conventions mean that the topology of the diagram—which re-
gions are inside or outside one another, how they are connected or
separated—embodies the logical syntax. The structure of a logical for-
mula is shown directly through spatial relations, rather than via a string
of symbols with parentheses and logical connectives. There are no vari-
able-binding devices or syntactic delimiters in the usual sense; instead,
EGs employ spatial contrast—inside versus outside, connected versus
disjoint—to encode logical form.

The philosophical hope is that some logical truths become almost self-
evident when expressed this way. For instance, the law of non-
contradiction—that a proposition and its negation cannot both be
true—is represented in EG by placing the same statement both inside
and outside a cut. This creates a visual contradiction: the diagram shows
the impossibility of asserting both P and -P on the same sheet without
inconsistency.

371 Sun-Joo Shin, The Iconic Logic of Peirce’s Graphs (Cambridge, Mass.: The MIT
Press, 2002), 37-38.
872 Putnam, “Comments on the Lectures,” 68.
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“Peirce added a few simple rules allowing, for instance, to iterate,
join, and break ‘lines of identity’ under certain conditions; proofs
are, again, remarkably easy to find.”373

Rather than stating “P A -P is false” in symbolic form, the graph shows
the contradiction by making it visually unresolvable—a spatial impossi-
bility.

Sun-Joo Shin’s analysis in The Iconic Logic of Peirce’s Graphs (2002) pro-
vides a detailed and rigorous account of why existential graphs (EGs) are
logically significant. Several of Shin’s key insights can be highlighted
conceptually:

e Syntax and Well-Formedness: Shin shows that Peirce’s graphs
can be assigned a precise formal grammar. Just as symbolic logic
has rules that define what sequences of symbols constitute a
well-formed formula, EG has rules that determine which config-
urations of cuts and atoms count as well-formed graphs. This
dispels the worry that diagrams are too “free-form” to be for-
mal: EGs are diagrammatic, but still qualify as formal lan-
guages.?’*

e Soundness and Completeness: In earlier work (Shin 1994), she
proved that the rules of inference Peirce proposed for EGs are
both sound—never leading from true premises to a false conclu-
sion—and complete—ensuring that if a conclusion logically fol-
lows from premises, there exists a sequence of graph transfor-
mations that derives it. This result delivered a crucial rebuttal to
skepticism toward non-symbolic logic, establishing that dia-
grammatic reasoning can match the rigor of symbolic deriva-
tions. When a diagrammatic system meets these criteria, it qual-
ifies as a fully-fledged logical system.37>

313 Putnam, 71.
374 Shin, The Iconic Logic of Peirce’s Graphs, 38.
375 Shin, 10.
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Iconicity and Cognitive Economy: Shin also develops the con-
cept of iconic logic—the idea that, because EGs mirror the struc-
ture of the propositions they represent, they may be better
aligned with human reasoning. The “iconic advantage” is not
merely philosophical but also cognitive: when a representation
shares structural features with its content, a reasoner can ex-
ploit perceptual strategies to conduct inferences. This view ac-
cords with later findings in cognitive science, which show that
external representations reflecting problem structure—like dia-

grams or physical models—often facilitate problem-solving.37®

Limits and Trade-offs: Importantly, Shin notes that making a log-
ic more iconic may introduce trade-offs. Peirce’s graphs excel in
certain kinds of reasoning—particularly those involving relation-
al structure and negation—but some complex statements can
become unwieldy in purely diagrammatic form. The EG system,
therefore, must balance between visual intuitiveness and ex-
pressive power. Shin’s work includes refinements to Peirce’s sys-
tem—such as modifications to Venn diagram conventions—
aimed at increasing expressiveness while preserving clarity. This
suggests that logical notations lie along a spectrum between
purely symbolic and purely iconic forms, each offering distinct

strengths and limitations in practice.3”’

Peirce’s diagrammatic logic, strengthened by Shin’s modern formaliza-

tion, shows that demonstration can be fully internalized within logic. A

proof need not be a sequence of sentences—it can be a sequence of

diagrams, each deriving the next in a structured, rule-governed way.

Crucially, the diagram is not merely a helpful picture but a truth-bearing

representation with clearly defined logical relationships.3”® In this sense,

Peirce formalized a practice long present in mathematics—consider, for

instance, the geometric diagrams in Euclid, which historically functioned

Shin, 4.
Shin, 169.
Putnam, “Comments on the Lectures,” 68.
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as intrinsic parts of proofs. By integrating diagrams into logical theory,
Peirce expanded the scope of logic to include showing alongside say-
ing.3”® This legacy persists in contemporary developments: diagram-
matic logics, visual languages for ontologies, and graph-based
knowledge representation in Al all reflect the same insight. The core
message is that symbolic expression is not the only vehicle of thought—
spatial representation can shoulder part of the inferential load, and

sometimes clarify what symbols alone leave obscure.3&

e 6.3 Wittgenstein on Showing, Saying, and Logical Insight

In Wittgenstein’s early philosophy, especially in the Tractatus Logico-
Philosophicus, the relationship between language and reality is rooted
in the idea that propositions function as pictures of facts. A proposition
represents a possible state of affairs by sharing a logical form with the
reality it depicts.

In this framework, meaning does not emerge solely from symbolic ex-
pressions, but from how these expressions structurally correspond to
the world. As Wittgenstein puts it: "We make to ourselves pictures of
facts." and "What the picture must have in common with reality in order
to be able to represent it rightly or falsely is its form of representa-
tion. "38! This form, although fundamental to representation, is not itself
something that can be explicitly said in language—it can only be shown.
Hence Wittgenstein’s famous formulation: "What can be shown, cannot
be said. 82

Wittgenstein’s later philosophy, especially in Philosophical Investiga-
tions, reevaluates and refines the views articulated in the Tractatus. He
shifts emphasis from structural form to use. Learning the meaning of a
word—such as “red” or “five”—is no longer seen primarily as a matter
of formal correspondence or verbal definition, but as a process of learn-

379 Shin, The Iconic Logic of Peirce s Graphs, 10-11.

380 Etchemendy and Barwise, “Heterogeneous Logic,” 179.
31 Wittgenstein, Tractatus Logico-Philosophicus, 28-29.
382 Wittgenstein, 45.
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ing its correct application through practice and training. As he notes, a
child acquires language “not by explanation, but by training,” emphasiz-
ing that pointing, demonstrating, and practical engagement are founda-
tional to linguistic understanding.3® This shift—from pictorial corre-
spondence to pragmatic usage—preserves Wittgenstein’s underlying
insight: not all understanding is propositional; some forms of under-
standing are enacted, shown, or demonstrated in use.

The show/say distinction (zeigen/sagen) thus persists across both phas-
es of Wittgenstein’s philosophy, but with different emphases. In the
Tractatus, the distinction marks the boundary of sense and supports a
metaphysical picture of language grounded in logical structure. In the
later philosophy, however, it becomes embedded in language games
and the social practices that give meaning to linguistic acts. Demonstra-
tion emerges as a crucial part of how we follow rules, justify actions,
and understand meaning. As Wittgenstein puts it: “To understand a sen-
tence means to understand a language. To understand a language
means to be master of a technique.”38

This reconceptualization has direct implications for visual representa-
tion in logic. While mainstream formal logic privileges linguistic symbol-
ism, Wittgenstein’s framework allows room for non-linguistic forms—
such as diagrams—to qualify as logical representations, especially when
they show structure rather than attempt to say it. The geometrical met-
aphor is already present in the Tractatus, where he describes logical
space as “a scale applied to reality” and asserts that “a logical picture
reaches up to reality.”38 A diagram, in this light, can convey the internal
structure of a proposition or proof without discursive exposition. It be-
longs to the realm of what can be shown, offering access to meaning
and logical form through spatial configuration and iconic features.

383 Wittgenstein, Philosophical Investigations, 4.
384 Wittgenstein, 81.
385 Wittgenstein, Tractatus Logico-Philosophicus, 29.
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This orientation toward showing over saying offers a powerful lens
through which to reassess the epistemic legitimacy of diagrams in logi-
cal reasoning. The common suspicion that diagrams merely supplement
or approximate symbolic logic overlooks Wittgenstein’s deeper insight:
that certain logical forms might be communicable only through visual or
demonstrative means. As he puts it: “The logical form cannot be repre-
sented; it shows itself.”*®® From this perspective, diagrams used in
proofs should not be dismissed as pedagogical aids, but regarded as
legitimate vehicles of logical expression, aligned with the deeper struc-
tures of thought and representation.

Wittgenstein’s later philosophy reinforces this re-evaluation of the visu-
al. Within the framework of language games, gestures, marks, and spa-
tial arrangements function as signs whose significance is derived not
from intrinsic meaning but from their role in rule-governed practice. As
he famously states: “The meaning of a word is its use in the lan-
guage.”® From this point of view, a diagram may serve as part of a
rule-following practice, helping to express what cannot be fully cap-
tured by linguistic propositions. Just as a word acquires sense through
its grammatical role, so too a diagram’s components acquire meaning
through the conventions and practices that govern their interpretation.

In conclusion, Wittgenstein’s philosophy invites us to treat the show/say
distinction not as a metaphysical curiosity, but as a central epistemolog-
ical principle—one that challenges conventional boundaries of what
counts as valid expression in logic. Whether in the early metaphysical
model of language or the later pragmatic conception of meaning, what
cannot be said can nonetheless be shown—and often must be. In both
phases of his thought, the visual and the demonstrative are not periph-
eral, but foundational to our understanding of language, meaning, and
logic.

386 Wittgenstein, 45, 47.
387 Wittgenstein, Philosophical Investigations, 20.
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e 6.4 Contemporary Perspectives: Beyond Language in Logic and
Cognition

The renewed appreciation for diagrams and demonstrations in logic has
intersected with broader developments in philosophy and cognitive
science. In recent decades, scholars have increasingly recognized that
reasoning is a multi-modal activity—it involves words, certainly, but also
images, symbolic systems, and embodied actions.

One contribution to this line of thought comes from Catarina Dutilh No-
vaes, who approaches formal reasoning from a cognitively informed and
practice-sensitive perspective. In Formal Languages in Logic (2012), she
examines how formal notations function as cognitive artifacts, shaped
by the contexts in which they are developed and used.3% Rather than
viewing logical languages as purely abstract systems, Novaes emphasiz-
es their embeddedness in historical and practical settings.3# According
to this view, the form of representation plays a role in how humans en-
gage with logical content. For instance, a predicate logic formula and a
diagram expressing the same information may support different modes
of reasoning. While symbolic formulas tend to require sequential pars-
ing, diagrams might encourage visual pattern recognition or spatial in-
terpretation.

This approach does not claim that one mode is superior to the other.
Rather, it highlights that different representational forms may align
differently with our cognitive capacities.3®® From this perspective, for-
mal logical systems can be evaluated not only by their internal con-
sistency, but also by their cognitive appropriateness—that is, how well
they interface with human reasoning practices.

If diagrams can, in certain contexts, reduce cognitive load or facilitate
the discovery of logical insights, this should not be seen as a trivial con-

38 Catarina Dutilh Novaes, Formal Languages in Logic: A Philosophical and Cognitive
Analysis (Cambridge: Cambridge University Press, 2012), 1-2.

39 Novaes, 2.

390 Novaes, 3.
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venience. Rather, it reflects an important aspect of how humans engage
in logical reasoning. This observation has motivated recent efforts to
broaden logical theory to include the analysis of external representa-
tions—such as written symbols, drawn figures, and visual formats—and
to examine how these contribute to reasoning processes and epistemic
performance.

This development marks a shift away from viewing logic solely as an
abstract calculus isolated from psychological processes. Instead, logic is
increasingly seen as interacting with cognition: our visual, spatial, and
perceptual faculties are now acknowledged as legitimate components
of the reasoning repertoire, alongside linguistic and symbolic manipula-
tion.

Such perspectives are found not only in the work of authors like Catari-
na Dutilh Novaes in logic and formal epistemology, but also in contem-
porary theories of depiction and representation. Philosophers such as
Nelson Goodman, Kendall Walton, and Noél Carroll have emphasized
that visual representations are not reducible to aesthetic surface or
decorative form. Rather, they function as symbolic vehicles governed by
conventions, interpretive practices, and context-sensitive norms. These
vehicles can convey structure, support inference, and promote under-
standing in ways that are not always replicable by linguistic means.

Nelson Goodman famously argued that resemblance is neither neces-
sary nor sufficient for pictorial representation. According to his view, a
picture does not represent an object by imitating it, but by functioning
within a symbol system—a set of conventions that determine what
counts as reference or denotation within a given mode of representa-
tion.3° Kendall Walton builds on this by framing depiction as a form of
visual make-believe. In his account, a picture operates as a prop in a
game of imagination, prompting viewers to construct mental represen-

391 Nelson Goodman, Languages of Art: An Approach to a Theory of Symbols (Indianapo-
lis: The Bobs-Merrill, 20), 5.
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tations of what is shown.3? To understand a picture, then, is not merely
to look, but to perceive within a culturally structured framework, ex-
tracting content through rule-guided perceptual activity.

Noél Carroll extends this line of thought by challenging the assumption
that visual experience in art is confined to aesthetic appreciation. For
Carroll, interacting with images often involves interpretive engage-
ment—what he describes as “interpretive play”—a process that in-
cludes inference, pattern recognition, and conceptual reflection.3® This
aligns visual representations with the kind of reasoning that logic val-
ues—albeit through different channels.

Taken together, these perspectives support the idea that visual repre-
sentations can “show” in epistemically meaningful ways—not because
they resemble what they depict, but because they participate in rule-
governed, socially embedded systems of signification. In the context of
logic, this suggests that diagrams, models, and other visual forms
should not be seen as pedagogical conveniences, but as integral com-
ponents of reasoning. They are vehicles through which we grasp struc-
ture, relation, and entailment—not despite their visuality, but precisely
because of it.

Beyond philosophy, developments in cognitive science and artificial in-
telligence (Al) have added new dimensions to the theme of visual rea-
soning. Cognitive scientists have long studied how people solve prob-
lems using diagrams versus verbal descriptions. Empirical findings often
suggest that diagrams can facilitate reasoning by aligning with our spa-
tial-cognitive capacities. For instance, individuals tend to solve geome-
try or mental rotation problems more efficiently when they are allowed
to sketch, indicating that such external demonstrations may offload
cognitive effort onto perceptual and motor systems.

392 Kendall L. Walton, Mimesis as Make-Believe: On the Foundations of the Representa-
tional Arts, 1. paperback ed (Cambridge, Mass.: Harvard University Press, 1990), 296,
351.

393 Noél Carroll, Beyond Aesthetics: Philosophical Essays (Cambridge: Cambridge Uni-
versity Press, 2001), 5-15.
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Theories like dual coding theory (Paivio 1990) propose that verbal and
visual information are processed via parallel channels, and that engag-
ing both modes can enhance comprehension and memory.3** Some

{

researchers go further, positing an “imagistic” mode of reasoning—an
internal, non-propositional logic that functions through mental imagery.
Although the existence of a distinct imagistic logic remains debated,
such proposals reinforce the broader view that non-linguistic formats
play a role in reasoning not only externally (e.g., on paper) but also in-

ternally, in the architecture of cognition.

Parallel developments in artificial intelligence echo this shift. While ear-
ly Al prioritized symbolic logic, reflected in expert systems and predi-
cate-based knowledge bases, contemporary Al—particularly in comput-
er vision and robotics—requires systems that integrate visual input with
inference mechanisms. For example, an Al might need to reason about
spatial relations it perceives: “If Ais on B, and B is on C, then Ais on C.”
This is a simple syllogism about spatial relations that a human could
often answer just by looking. Although seemingly trivial, such syllogisms
require a fusion of perception and logical structure. As Léon Bottou ob-
serves, Al systems must operate with a “middle layer” that bridges per-
ceptual input and formal inference.3®> He suggests that these interme-
diate processes may serve as cognitive precursors to more abstract rea-
soning, and that enriching them can lead to “higher forms of reason-
ing.”3%

In response to such challenges, some researchers have developed het-
erogeneous reasoning systems that blend diagrams and sentences.
These systems are inspired by Barwise and Etchemendy’s claim that
“there is no principled distinction between inference formalisms that use

3% Allan Paivio, Mental Representations: A Dual Coding Approach, Oxford Psychology
Series 9 (Oxford: Clarendon Press, 1990), 53.

Léon Bottou, “From Machine Learning to Machine Reasoning,” Machine Learning
94, no. 2 (February 1, 2014): 134, https://doi.org/10.1007/s10994-013-5335-x.

3% Bottou, 134.
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text and those that use diagrams.”?%” Such systems aim to combine vis-
ual modeling (e.g., geometric figures, spatial grids) with symbolic logic
to support complex reasoning tasks like automated geometry proofs.

Further contributions come from theorists like Lorenzo Magnani, who
introduces the concept of “manipulative abduction” —a form of reason-
ing that involves physical interaction with external representations. This
includes gestures, drawing, pointing, or rearranging objects in ways that
make inferential structures perceptually salient. Here, the body is not
merely accompanying thought but actively generating it. Magnani ar-
gues that such reasoning emerges from the “selection or construction
of templates of action and manipulation,” which engage external sup-

ports in the reasoning process.>%®

Together, these contemporary developments suggest that logic and rea-
soning cannot be fully understood in isolation from perception, space,
gesture, and interaction. An enriched theory of logic must therefore
take seriously the role of showing, seeing, and demonstrating—not as
peripheral aids, but as constitutive elements of reasoning itself.

¢ 6.5 Conclusion

We have explored how diagrams, visual representations, and acts of
demonstration provide alternative epistemic avenues in logical reason-
ing. They challenge the notion that valid inference must be exclusively
linguistic or symbolic by showing that understanding can emerge from
seeing and doing, not just from saying. Wittgenstein’s distinction be-
tween what can be said and what can be shown offers a philosophical
framework to explain why certain logical insights are better conveyed
through pictures or examples. Peirce’s diagrammatic logic demonstrat-
ed that showing can be systematically integrated into a formal system,
with Shin confirming its rigour. Contemporary thinkers and researchers

397 Etchemendy and Barwise, “Heterogeneous Logic,” 181.

3% Lorenzo Magnani, Abductive Cognition: The Epistemological and Eco-Cognitive
Dimensions of Hypothetical Reasoning, Cognitive Systems Monographs, v. 3 (Berlin
Heidelberg: Springer-Verlag, 2009), 51.
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have further reinforced that incorporating non-linguistic representa-
tions is both feasible and fruitful.

Broadening logical theory to include visual and demonstrative elements
does more than add tools to the logician’s repertoire—it invites a re-
examination of logic’s foundations. We are compelled to reconsider the
very definitions of meaning, truth, and inference. Is a diagram “true” or
“false” in the same sense a sentence is? What counts as the meaning of
a gesture in an argument? How do we define a valid inference when
one premise might be a picture or an action? These are deep questions
at the frontier of logical theory. Addressing them requires interdiscipli-
nary openness—drawing from philosophy of language, cognitive sci-
ence, and even communication and visual studies. Yet embracing this
broader perspective does not dilute logic’s power; rather, it enhances its
descriptive and normative reach. We are better equipped to describe
how people actually reason (since they do use diagrams and demon-
strations), and to refine what counts as a sound argument in diverse
contexts.

Throughout this chapter, the tone has remained abstract and conceptu-
al, deliberately avoiding concrete diagrammatic case studies in order to
focus on the underlying principles: representation—how information is
encoded—and demonstration—how understanding is conveyed—in
logical settings. We have argued that diagrams and other non-verbal
elements possess genuine epistemic significance: they can reveal truths
and valid inferences in ways that differ from, yet complement, verbal
reasoning.

An embodied, multi-modal conception of logic does not abandon the
precision that formal logic demands; it situates that precision within a
richer framework that better reflects human cognitive capabilities. Vis-
ual and demonstrative elements, far from being peripheral, enrich logi-
cal analysis by expanding its scope and challenging foundational dis-
tinctions between symbolic expression and the act of showing.

181






Chapter 7

Conclusions and Future Perspectives

This concluding chapter brings together the central arguments and
themes developed across the preceding six chapters. Our inquiry began
from a simple yet far-reaching intuition: logical reference does not op-
erate in a vacuum, nor is it solely a symbolic procedure. Rather, it un-
folds within lived situations—contexts that are physically embodied,
socially shared, and pragmatically structured. As we have argued
throughout, reference is not achieved by language alone, but through
gesture, gaze, prosody, diagrams, and interactional context. These non-
linguistic elements are not peripheral to logic; they are constitutive fea-
tures of how meaning and reference function in actual discourse. To
understand how logic can model reference in real-world settings, we
must extend its reach to encompass context-sensitive, multimodal, and
embodied dimensions.

In Chapter 1, we examined how classical logic historically excluded such
dimensions in its pursuit of abstraction and precision. From Aristotle to
Frege and Tarski, formal systems sought to eliminate ambiguity by re-
ducing reference to idealized symbols and truth-conditions. While this
project offered great analytical power, it came at a cost: it neglected the
very conditions under which reference succeeds in practice. Indexicals,
demonstratives, and context-dependent expressions were typically
treated as problematic detours rather than legitimate objects of inquiry.
Yet even in these traditions, as we noted, context reappeared through
the back door—as an unavoidable constraint on how meaning attaches
to expressions.

Chapter 2 contextualized this exclusion historically. From ancient rheto-
ric’'s ambivalence toward gesture and emotion, to the medieval logic of
supposition, to modern formalism’s return to syntactic purity, we traced
a dialectic in which non-linguistic elements were alternately marginal-
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ized and reasserted. The result was to show that such elements were
never entirely absent; they were treated as extralogical rather than as
constituents of logical form. But whenever logic turns toward actual
usage—as in the works of Wittgenstein, Peirce, or Quine—context re-
gains its centrality.

Chapter 3 focused on indexicals, demonstratives, and gesture-based
reference. Building on Kaplan’s distinction between character and con-
tent and Perry’s theory of the essential indexical, we argued that certain
referential acts—like pointing or first-person utterances—are not reduc-
ible to context-free descriptions. A phrase like “that one” is semantically
inert without a co-occurring gesture or shared perceptual cue. The
“messy shopper” scenario illustrated how some inferences only arise
from embodied, first-person awareness. Reference, in this sense, is not
merely linguistic designation; it is an enacted relation, embedded in
multimodal interaction.

Chapter 4 turned to tone, prosody, and illocutionary force. Drawing on
speech act theory (Austin, Searle) and empirical work on intonation
(Ladd, Pierrehumbert), we showed that the logical status of an utter-
ance—assertion, question, command, irony—is often determined not
by syntax, but by intonation, stress, and rhythm. A rising tone can trans-
form a declarative into a request for confirmation; prosodic focus can
shift quantificational scope. These features, long excluded from formal
models, are indispensable to understanding how reference and force
coalesce in real-time discourse.

In Chapter 5, we investigated contextualism and the enrichment of
meaning. Building on the work of Recanati, Carston, and Stalnaker, we
showed that linguistic meaning systematically underdetermines propo-

"

sitional content. Expressions like “tall”, “ready”, or “that one” require
contextual supplementation—guided by inference, mutual knowledge,
and pragmatic expectation—to yield a truth-evaluable proposition. Log-
ical validity, therefore, cannot be assessed apart from context, since the

very content of premises may rest on implicit components not recover-
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able from surface grammar alone. Any logic capable of handling refer-
ence in natural language must thus be context-aware by design.

Chapter 6 expanded the boundaries of logical representation by incor-
porating non-verbal forms—diagrams, spatial layouts, visual cues. Revis-
iting Peirce’s existential graphs, Wittgenstein’s picture theory, and Bar-
wise and Etchemendy’s heterogeneous reasoning, we argued that infer-
ence is not intrinsically linguistic. Diagrams can embody logical form and
support valid transformations, much like symbolic proofs. Gestures and
spatial arrangements also carry inferential weight when governed by
conventions. Demonstration, we claimed, is not a pedagogical device
but a legitimate mode of inference, situated alongside assertion.

Across these chapters, a consistent conceptual trajectory has emerged:

1. Meaning and reference are situated—tied to agents, environ-
ments, and shared perceptual access.

2. Reasoning is multimodal—distributed across language, gesture,
tone, and vision.

3. Logic must respond to this multimodality, not by sacrificing rigor,
but by expanding its representational scope.

From this trajectory, two final philosophical lessons emerge.
I. Logic Must Be Grounded, But Remain Normative

A logic of reference must be grounded in how humans actually com-
municate—through gesture, tone, spatial reference—without abandon-
ing its normative function. Logic must still adjudicate validity, distin-
guishing good inference from bad. But this cannot be done from a view
detached from human practice.

Too much attention to use risks reducing logic to descriptive pragmatics.
Yet ignoring context, embodiment, and interaction yields equally dis-
torted accounts—ones that cannot explain even basic referential suc-
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cess. Validity, we argued, is not an abstraction from context but a judg-
ment within it.

Here, figures like Dreyfus and Barsalou offer support. Dreyfus reminds
us that cognition is not rule-application alone, but skilled, situated per-
formance. Barsalou’s theory of grounded cognition reinforces that even
abstract reasoning engages sensorimotor systems. Logic, in this view,
must at least accommodate the embodied and perceptual foundations
of reference—even schematically—if it is to remain explanatory.

Il. The Future of Logic is Multimodal and Hybrid

Moving forward, logical theory must become hybrid and multimodal.
This does not mean discarding formal semantics, but extending it—to
include gesture-sensitive semantics, diagrammatic proof systems, and
context-augmented logical languages.

This may require:
e Proofs where sentences and diagrams appear side by side.

e Systems where demonstratives cannot be interpreted apart from
visual or bodily cues.

e Formalizations where meaning includes attentional focus, em-
bodied stance, or shared space.

Al and human—computer interaction already point in this direction.
Multimodal interfaces, gaze-aware dialogue systems, and gesture-based
input show that logical engagement is no longer confined to language
alone. Likewise, education in logic and mathematics increasingly inte-
grates manipulatives, drawings, and interactive demonstrations. These
are not crutches; they are modality-appropriate vehicles of inference.

Concrete future directions may include:

1. Formalizing non-linguistic inputs (e.g., gesture, tone, gaze) with-
in logical systems;
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2. Designing hybrid proof frameworks combining symbolic and vis-
ual elements;

3. Investigating cross-modal validity—how gestures or diagrams
support formal inference.

These efforts are not peripheral. They address the core of logic: how
agents like us reason about the world, in the full texture of lived inter-
action.

Closing Reflections

In its quest for purity, logic has often treated language as the sole medi-
um of thought. But human reference is not purely linguistic. We point.
We glance. We draw. We stress. Meaning is established through bodies,
environments, and shared perception.

If logic is to remain a theory of meaningful inference, it must attend to
what is shown, not merely what is said. It must see the structure in a
diagram, hear the force in a rising tone, and track the intent in a
pointing hand.

This book has argued that non-linguistic elements—gesture, prosody,
gaze, demonstration—are not auxiliary phenomena. They are part of
the referential infrastructure of reasoning. Logic, informed by these di-
mensions, need not become vague or relativistic. It can become situat-
ed, embodied, and more fully human.

In short: The future of logic lies not in abstracting away from human
practice, but in drawing closer to it. Only then can our logical frame-
works of reference reflect not just abstract truth-conditions, but the
lived, multimodal realities of reasoning in context.
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