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Language and social cognition come together in communication, but their relation has been intensely
contested. Here, I argue that these two distinctively human abilities are connected in a positive feedback
loop, whereby the development of one cognitive skill boosts the development of the other. More
specifically, I hypothesize that language and social cognition codevelop in ontogeny and coevolve in
diachrony through the acquisition, mature use, and cultural evolution of reference systems (e.g., demon-
stratives: “this” vs. “that”; articles: “a” vs. “the”; pronouns: “I” vs. “you”). I propose to study the connection
between reference systems and communicative social cognition across three parallel timescales—language
acquisition, language use, and language change, as a new research program for cultural evolutionary
pragmatics. Within that framework, I discuss the coevolution of language and communicative social
cognition as cognitive gadgets, and introduce a new methodological approach to study how universals and
cross-linguistic differences in reference systems may result in different developmental pathways to human
social cognition.
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Mastering communication takes more than mastering a language.
Suppose that you and your partner are going to a concert: You may
say “I forgot the tickets” to imply that you need to go back home.
This simple example shows how, as speakers, we trust our listeners
to read between the lines, and as listeners, we are willing to go
beyond the literal to infer what the speaker intended to convey
(Grice, 1975). Theoretical work on the nature of communication has
long argued that communication requires social cognition, or a
Theory of Mind: An ability to reason about mental states, such as
beliefs, desires, and intentions (Levinson, 2006; Scott-Phillips,
2014; Sperber & Wilson, 1995; Tomasello, 2008). Yet, there is
more to this ability than reading between the lines: By saying “the
tickets,” you would be signaling to your partner that these tickets are
in your common ground (otherwise they would respond: “which
tickets?”). The aim of this article is to explore the relation between
language and social cognition by developing the hypothesis that
the acquisition and regular use of reference systems (e.g., articles:

“a” vs. “the”; demonstratives: “here” vs. “there,” or pronouns: “I”
vs. “you”) train communicative social cognition (henceforth CSC):
Those forms of social cognition that are required for successful
communication, such as monitoring an interlocutor’s visual atten-
tion in face-to-face interaction or their discourse memory during
conversation.

For the last four decades, experimental research on Theory of
Mind development has relied on false-belief tasks: a classic
paradigm where a protagonist is mistaken about the location
of an object and the child has to predict where the protagonist will
look for the object, without defaulting to their own knowledge
(Wimmer & Perner, 1983). False-belief tasks are widely consid-
ered as a litmus test for human social cognition, with more basic
forms of Theory of Mind, such as monitoring others’ attention
or recognizing intentions, being treated as mere precursors (see
Baron-Cohen, 1991, 1995; Whiten, 2000). This methodological
bias, however, has given undue importance to false-belief under-
standing over other sociocognitive abilities. It is at least con-
ceivable that an agent who could infer other agents’ intentions but
not their false beliefs would get further in their social world than
an agent who could understand others’ false beliefs, but not their
intentions. Interestingly, according to the mainstream view, the
agent without an understanding of false beliefs would not have a
Theory of Mind.

Here, it is also important to remember that false-belief tasks were
originally conceived as a reliable experimental paradigm for testing
Theory of Mind, without false-belief attribution being necessarily
more important than the attribution of other mental states. In their
seminal article, Premack and Woodruff (1978) attributed a Theory
of Mind to chimpanzees based on the observation that a 14-year-old
chimpanzee was able to predict a human’s solution to simple
problems (e.g., obtaining out-of-reach fruit) by selecting the correct
photograph from a set of alternatives. The authors’ conclusion was
criticized in three independent commentaries, arguing that the
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chimpanzee might simply anticipate what it itself would do to solve
the problem, without any mental-state attribution (Bennett, 1978;
Dennett, 1978; Harman, 1978). Such a rich conclusion, these
philosophers argued, would be more convincing if the chimpanzee
had anticipated the human’s acting differently from the way the
chimpanzee would act in the same situation. This suggestion was
followed up in developmental psychology a few years later with the
birth of the false-belief task (Wimmer & Perner, 1983).
Given the field’s narrow focus on false-belief tasks, research on

the connection between language and social cognition has centered
on children’s acquisition of mental-state verbs (e.g., thinking,
wanting and knowing; Bartsch & Wellman, 1995; de Villiers,
1999; Hacquard & Lidz, 2022). However, mental-state verbs
pose high metarepresentational demands (e.g., consider the differ-
ence between “Sally knows the marble is in the basket” vs. “Sally
thinks the marble is in the basket”), without being more important
for successful communication (or social navigation) than other parts
of language. As Evans et al. (2018a, 2018b; Bergqvist & Knuchel,
2019) have recently pointed out, human languages offer rich ways to
track, compare, and engage the attentional and epistemic states of
interlocutors through grammatical categories such as deixis and
evidentiality—what they call the grammar of engagement.
Here, I will argue that, relative to traditional Theory of Mind

research, the study of intersubjectivity (i.e., a speaker’s assumptions
about whether the listener shares their attention or memory) offers a
window into earlier, more basic forms of CSC. In this view,
monitoring our interlocutors’ visual attention and memory for com-
mon ground could be seen as the building blocks for higher level
forms of CSC, which are also trained by language (e.g., through the
acquisition of mental-state verbs; see Taumoepeau & Ruffman,
2006, 2008).
Matsui et al.’s (2006) work on the acquisition of Japanese mental-

state verbs is relevant to this proposal. Japanese encodes certainty
and evidentiality in high-frequency sentence-final particles (e.g.,
“tte” marks hearsay), in addition to having low-frequency mental-
state verbs (e.g., knowing vs. thinking). Matsui et al. (2006) showed
that 3- to 6-year-old Japanese-speaking children understand the
epistemic information encoded in sentence-final particles before
they understand mental-state verbs. However, children’s epistemic
vocabulary correlated with their performance in standard false-
belief tasks, whereas their understanding of sentence-final particles
expressing the same meanings did not. Matsui et al. concluded that
Japanese children’s understanding of speakers’ epistemic states as
communicated by sentence-final particles paves the way for their
later, fully representational understanding of belief.
The results of Matsui et al. (2006) highlight the importance of

basic forms of CSC, above and beyond the acquisition of mental-
state verbs. I will argue that these and other findings call for a
paradigm shift away from the prevalent, methodologically skewed
view of Theory of Mind as false-belief understanding, and toward a
systematic investigation of those basic forms of social cognition that
are equally fundamental to human communication: namely, moni-
toring an interlocutor’s visual attention in face-to-face communica-
tion, and monitoring an interlocutor’s memory for common ground.

Cultural Evolutionary Pragmatics

In the last two decades, evolutionary linguistics has made great
progress in understanding the cultural evolution of language

(i.e., the cultural emergence of linguistic structure through pro-
cesses of learning and use; Christiansen & Kirby, 2003; Dor, 2015;
Fitch, 2017; Planer & Sterelny, 2021; Smith & Kirby, 2008;
Tamariz & Kirby, 2016). However, the received view is that
CSC is innate and prior to the emergence of language. In fact,
even those researchers who defend the cultural evolution view of
human language and reject nativist accounts (e.g., the idea that
humans are endowed with a Universal Grammar; Chomsky, 1965)
nonetheless assume that the sociocognitive abilities involved in
human communication are innate (e.g., Christiansen & Chater,
2016; Levinson, 2006; Scott-Phillips, 2014; Tomasello et al.,
2005). Yet, none of these accounts have systematically explored
the possibility that CSC and language may have coevolved (cf.
Malle, 2002; Moore, 2021; Rubio-Fernandez, 2021a; Woensdregt
et al., 2021) and may codevelop—although it is generally agreed
that language must play a role in sociocognitive development
(Wellman, 2014).

Seizing the maturity of this research area and the momentum of
these research questions, I propose to investigate how language and
CSC may have coevolved in diachrony and codevelop in ontogeny
(i.e., coevolved during language change and codevelop during
human maturation) through the acquisition, mature use, and cultural
evolution of reference systems. This is an ambitious research pro-
gram that requires addressing a fundamental question on the nature of
human cognition across three parallel timescales: language acquisi-
tion, language use, and language change. This multiscale approach
has been key to our understanding of the origins of human language
as a product of cultural evolution (Christiansen & Chater, 2016;
Dediu et al., 2013; Pleyer & Winters, 2014). Adopting these three
parallel timescales to investigate the relation between language and
CSC therefore has the potential to open a new research field: cultural
evolutionary pragmatics.

The main aim of this article is to introduce a research program for
cultural evolutionary pragmatics. To this end, I will first develop a
new theory of the relation between language and CSC, and then
outline an experimental program that is cross-linguistic and cross-
cultural in scope and grounded in human lifespan development. The
article is divided in two parts. In the first part, I develop the positive
feedback loop (PFL) hypothesis: the idea that language and CSC are
connected in a positive reinforcement cycle, and contrast it with
earlier accounts. I start by reviewing previous developmental work
showing a correlation between language and Theory of Mind, before
developing the notion of intersubjectivity. I next introduce other key
notions such as grammar, reference, and pragmatics, which lay the
groundwork for the PFL hypothesis, and illustrate the workings of
this reinforcement cycle with the case of common-ground manage-
ment. To conclude the first part of the article, I draw parallels and
differences between the PFL hypothesis and Heyes (2018) theory of
cognitive gadgets.

In the second part of the article, I argue that the codevelopment
and coevolution of language and CSC form complex developmental
pathways (Smith, 2013). I introduce a newmethodological approach
to linguistic relativity, whereby the effect of language on CSC is
investigated through their joint use in communication, rather than
employing nonverbal tasks. I illustrate this novel approach by
reviewing two recent cross-linguistic studies of demonstrative
use, and conclude with a discussion of language change—the third
timescale in cultural evolutionary pragmatics.
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Part 1: A New Theory of the Relation Between
Language and Social Cognition

Developmental Studies on Language and
Theory of Mind

Recent cognitive neuroscience studies using functional magnetic
resonance imaging (fMRI) observed that the brain region that sup-
ports Theory of Mind increases in functional specialization through-
out childhood (ages 3–12 years; Richardson et al., 2018), and that
deaf children with delayed exposure to American Sign Language
show neural responses to Theory of Mind stories similar to those of
young children with comparable linguistic experience, rather than to
those of age-matched native-signing children with similar biological
maturation (Richardson et al., 2020; for recent fMRI studies testing
the relationship between the language and Theory of Mind brain
networks with adults, see Jacoby & Fedorenko, 2020; Paunov et al.,
2019, 2022). The results of these developmental studies therefore
suggest that early linguistic experience may facilitate mentalizing
through the development of a selective brain region for Theory of
Mind (Richardson et al., 2020).
Behavioral studies have also documented an early connection

between language and Theory ofMind in children’s understanding of
emotion, which closely parallels their language development (e.g.,
Beck et al., 2012; Cole et al., 2010; Cutting & Dunn, 1999; Ornaghi
& Grazzani, 2013; Streubel et al., 2020). The early emergence of
emotion understanding is thought to be supported by infants’ dis-
crimination of facial expressions of positive and negative emotions
(Gori et al., 2021), which can also be labeled (e.g., “happy,” “sad” or
“angry”). Pons et al. (2004) have identified three successive phases
of emotion understanding: between ages 3–5, children start to be
able to recognize and name facial expressions of basic emotions;
between 3 and 6 years, they understand that people have their own
desires and beliefs, and begin to appreciate that mental states can
trigger emotions; finally, from around 6 years onward, children
achieve a reflective understanding of emotion, including their
appreciation of hidden, mixed, and moral emotions.
Further supporting the connection between language and social

cognition, numerous developmental studies have also shown a
positive correlation between language and Theory of Mind (for a
meta-analysis, see Milligan et al., 2007). These studies normally
employ syntax and vocabulary scores as measures of linguistic
ability, whereas Theory of Mind is assessed through false-belief
tasks. Children do not pass standard false-belief tasks until around
age 4 (Rakoczy, 2017), which is relatively late compared to the
production of their first words at around 12 months (Kuhl, 2004;
Schneider et al., 2015).
While providing robust evidence of the connection between

language and Theory of Mind, correlational studies suffer from
two methodological limitations. First, by relying on a late-emerging
hallmark of Theory of Mind, they fail to establish when language
and social cognition start to correlate in development. Second, by
measuring these two cognitive capacities through separate tasks,
correlational studies also fail to show how language and social
cognition come to correlate. These two questions are at the heart of
cultural evolutionary pragmatics.
A more specific theory of the connection between language and

Theory of Mind was first put forward by de Villiers (1999, 2007),
according to whom false-belief understanding emerges from

children’s mastery of sentential complement syntax (see also
Moore, 2021). Analogous to a false-belief task, understanding “Sally
thinks that the marble is in the basket” requires appreciating that the
sentence may be true even though the marble is in the box (for
supporting empirical evidence, see Boeg Thomsen et al., 2021;
Lohmann & Tomasello, 2003).

The correlation between children’s performance in false-belief
tasks and their use of subordinate syntax is conceptually and
developmentally sound, but possibly too narrow to sustain the
interdependence of two foundational capacities in human cognition.
In fact, syntax-based accounts of Theory ofMind development leave
three fundamental questions unanswered, each related to a different
timescale:

1. Regarding language acquisition, children do not pass
standard false-belief tasks (or acquire complement clause
syntax) until age 4 (Rakoczy, 2017), so how does
communicative social cognition develop up until that age?

2. Regarding language use, once sentential complement
syntax has been mastered, how do mature speakers use
their social cognition in everyday communication?

3. Regarding language evolution, not all languages express
mental states via subordinate clauses (Evans, 2006, 2021;
Mithun, 1984), so how did social cognition emerge across
languages and cultures?

I propose to address these open questions through the study of
reference systems, which are (a) acquired early in development,
(b) highly frequent in mature speech, and (c) used to mark intersubjec-
tivity in all of the World’s languages. I hypothesize that reference
systems connect language and CSC and enable their coevolution in
diachrony and codevelopment in ontogeny through a positive feedback
loop, whereby the development of one skill boosts the development of
the other (Rubio-Fernandez, 2021a, 2022).

Yet, before we turn to reference systems, a caveat is in order: The
systematic study of the relation between language and CSC would
make an important and timely contribution not only to cultural
evolution research, but also to nativist accounts of both language
and social cognition. After all, nativist accounts also need to explain
how children learn to use their innate linguistic and sociocognitive
abilities in communication. That is, any satisfactory account of
human language and social cognition needs to not only identify
which abilities may be innate (andwhich emerging), but also explain
the development of these abilities as they are used in real-time social
interaction during the lifespan. Therefore, investigating how human
language and CSC codevelop in ontogeny is relevant to all re-
searchers interested in these two foundational cognitive capacities,
regardless of their stance on the nature/nurture debate.

Intersubjectivity as the Basis of CSC

Reference systems are formed by closed-class words (e.g., demon-
stratives, articles, or pronouns), which encodewhat some linguists call
procedural meanings: Nonrepresentational information that is
unavailable to consciousness and therefore implicit, but accessed
automatically (Blakemore, 1987; see also Glanzberg, 2014; Harris,
2022). This explains why a competent user of English would
understand that “I forgot the tickets” refers to some known-about
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tickets, but would find it difficult to define the meaning of “the”
(Gundel & Johnson, 2013). By contrast, conceptual meanings are
conveyed by open-class words (such as nouns and verbs), which
encode information that is representational and explicit, and there-
fore more accessible to introspection, but less automatic (e.g., the
difference between thinking and knowing; see Grimshaw, 2005;
Jackendoff, 1983, 2002; Jones, 2010; Pinker, 1989, 2007; Talmy,
2000).
The distinction between procedural versus conceptual meanings

has been paralleled to that between implicit versus explicit Theory of
Mind (Gundel et al., 2007; Matsui et al., 2006). In a similar vein, I
argue that those forms of social cognition that are required for
successful communication (what I call CSC) include not only the
attribution of mental states, such as beliefs and desires (what is
traditionally known as Theory of Mind), but also basic forms of
social cognition, such as monitoring our interlocutors’ attention and
memory (what I call intersubjectivity). Other forms of intersubjec-
tivity include the recognition of others’ emotional states in their
facial expression and tone of voice. However, even if language use
requires both intersubjectivity and Theory of Mind, not all forms of
social cognition have correlates in language.
For example, biological motion (i.e., the movement of other

agents) conveys information that allows the identification of affec-
tive states and intentions (Federici et al., 2020), yet this human
ability is not essential for language use and therefore falls outside the
scope of CSC. Likewise, face recognition is a fundamental socio-
cognitive capacity that is sensitive to ingroup and outgroup differ-
ences (Prunty et al., 2022) but is not trained through language use.
Therefore, while the connection between language and social
cognition is both deep and complex, not all forms of social cognition
are recruited and trained in communication.
One of the most basic forms of CSC is the ability to follow an

interlocutor’s gaze to resolve reference (Rubio-Fernandez et al.,
2022), which allows interlocutors to establish joint attention (i.e.,
mutually sharing one’s focus of attention with others; Tomasello,
2008). According to Tomasello (1999), the ability to engage in joint
attention underpins the human capacity for cumulative culture,
which forms the basis for our uniquely complex technologies, social
systems, and languages. In the present account, joint attention is a
form of intersubjectivity that is essential to communication, and
which forms the basis for the interlocutors’ common ground.
First introduced by the German philosopher Edmund Husserl at

the start of the 20th century, the notion of intersubjectivity has been
understood in various different ways across the social sciences (see,
e.g., Duranti, 2010; Heasman & Gillespie, 2019; Pérez & Gomila,
2021; Zahavi & Overgaard, 2013). Trevarthen (1979, p. 347)
concedes that “intersubjectivity is not a graceful word, but it
does specify the linking of subjects who are active in transmitting
their understanding to each other.” Evans et al. (2018a) highlight the
importance of intersubjectivity in the context of human language
and communication: “Achieving intersubjectivity thus lies at the
heart of how human communication systems evolved” (p. 3; see
also Bergqvist & Knuchel, 2019; Verhagen, 2007).
Here, I will adopt the definition proposed by Stern (2005, p. 77),

who understands intersubjectivity as “the ability to share in an-
other’s lived experience.” I am partial to this formulation because it
is compatible with both ongoing and past shared experiences
between interlocutors. Thus, in situations of copresence (Clark &
Marshall, 1981), interlocutors are mutually aware of sharing a

physical environment, which affords them efficient choices in
referential communication. For example, if something unusual
was to happen in a situation of copresence, a vague message
such as “Look at that!” may be informative enough—especially,
if coupled with an ostensive head turn or a pointing gesture. On the
other hand, if something unexpected happened while talking on the
phone, the same surprised interlocutor would have to verbally
describe what happened at their end of the line to the person on
the other side, rather than relying on mutual salience (Jara-Ettinger
& Rubio-Fernandez, 2022; Rubio-Fernandez, 2019).

Yet, in communication, sharing in past experiences (or the long-
term common ground) is equally important when it comes to
shaping reference. For instance, you and your next-door neighbor
may safely refer to your janitor as “Fred,” whereas if you were
talking to someone outside your building, you would need to first
explain that Fred is your janitor, before using his first name
unambiguously. These decisions are also important when managing
conversation in real time: Even if you had already introduced Fred in
a conversation with someone visiting from another city, you would
not be able to successfully refer back to Fred as “he” 10 min later—
especially, if you and your visitor had started talking about other
people in the meantime.

Seen this way, intersubjectivity is a basic form of social
cognition that is based on sharing experiences, past or ongoing,
and which is key to successful communication. In the present
account, two forms of intersubjectivity are central to the study of
cultural evolutionary pragmatics: monitoring an interlocutor’s
visual attention in face-to-face interction, and monitoring an
interlocutor’s memory, both discourse memory during conversa-
tion and long-term memory of past shared experiences. I further
hypothesize that these two forms of intersubjectivity are trained
by the early acquisition and highly frequent use of reference
systems in all of the World’s languages.

Key Ingredients: Grammar, Reference,
Pragmatics, and Culture

The grammars of different languages place different constraints
on their speakers. As Evans (2022) so eloquently put it in his
paraphrase of Jakobson (2013): “Languages differ not so much in
what you can say as in what you must say” (p. 71). Thus, speaking
Dalabon requires distinguishing complex kinship relations, whereas
speakers of Kayardilt must use case marking to distinguish different
types of goals and intentions, while Andoke, Kogi or Marind
demand that their speakers monitor their interlocutor’s visual atten-
tion (Evans, 2022). Regarding intersubjectivity, different grammars
have different engagement systems, including reference systems of
diverse complexity (e.g., demonstratives that signal the location of a
referent relative to the speaker’s position, or redirect the listener’s
attention toward the intended referent) and extending to epistemic
categories, such as evidentiality, which are not deictic in nature
(Bergqvist & Knuchel, 2019; Evans et al., 2018a, 2018b).

The PFL hypothesis falls under the study of engagement, but it
has a narrower scope, as it focuses on deictic systems as a lynchpin
for the emergence and development of CSC in humans. In her
discussion of the possible ways in which the emergence of language
might have facilitated human social intelligence, Goody (1995)
lists “reference by name” as the first and most obvious candidate,
followed by the complex structures of grammar and syntax.
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Hanks (2005) conceptualizes deictic practice as an emergent social
construal (p. 198) and Agha (2007) characterizes reference as an
unavoidably social act (p. 84), which is designed to succeed and
thus achieve intersubjectivity (Haviland, 2007), but which might
also fail and require repair (Heritage, 2007). In this view, an act of
referring is successful to the extent that it allows speaker and
listener to mutually coordinate on the intended referent (Agha,
2007). Stivers et al. (2007) thus claim that “reference entails a type
of cooperation unique to humans” (p. 19; see also Enfield &
Levinson, 2006).
In order to fully appreciate the necessarily social nature of

referring, one must distinguish it from denotation: whereas referring
is a highly contextualized activity that is dependent on the speaker’s
referential intention (e.g., which animal I mean when I talk about
“my dog”), the denotation of an expression (e.g., the English word
“dog”) is its constant capacity to refer to the same type of entity
across many acts of reference (for discussion, see Agha, 2007;
Verhagen, 2015). Central to the PFL hypothesis (and its focus on
reference systems) is the way in which deictic terms must be used
and interpreted against the interlocutors’ common ground. For
example, the personal pronouns “I” and “you” refer to a different
interlocutor every time two people take turns in a conversation,
whereas their use of the third person pronouns “she” or “they” may
refer to multiple individuals during the course of the same conver-
sation (see Benveniste, 1971). Thus, using deictic expressions
presupposes a common ground (Verhagen, 2015, p. 241).
Whereas the reference systems available in any one language are

determined by its grammar, the processes of referential choice
(during language production) and reference assignment (during
language comprehension) are pragmatic processes (Carston,
2002). In other words, formulating and understanding referential
expressions are instances of contextualized language use, including
its social context. Thus, referring to one’s father as “Dad,” “my old
man,” “your grandpa” or “John” is a pragmatic choice that one
makes for a specific audience in a specific context, just as under-
standing who these expressions refer to would depend on the
speaker and the context of utterance. This is an important observa-
tion that places the PFL hypothesis at the level of pragmatics, not
grammar—although this hypothesis is both constrained and sup-
ported by grammar (see Barth et al., 2021). In this view, the
acquisition and regular use of reference systems trains CSC through
pragmatic reasoning: speakers must select referential expressions
that enable their recipients to identify the intended referent (a
process known as audience design), while listeners must reason
about the speaker’s referential intention when interpreting these
expressions (Frank & Goodman, 2012; Grice, 1975; Jara-Ettinger &
Rubio-Fernandez, 2021, 2022). Therefore, empirically testing the
PFL hypothesis (or making progress in our understanding of cultural
evolutionary pragmatics, more generally) would require the exper-
tise and collaboration not only of researchers in linguistics, typol-
ogy, and social cognition, but also in experimental pragmatics,
psycholinguistics, developmental psychology, and cognitive sci-
ence and neuroscience.
This article will focus on cross-linguistic variability in reference

systems and its potential effects on CSC, yet cross-cultural diversity
is equally important in that respect (Enfield & Levinson, 2006;
Robbins & Rumsey, 2008; Stivers et al., 2007). For example, Sacks
and Schegloff (2007) observed two organizing principles for deter-
mining how person reference should be formulated: First, an

overriding preference for recognitionals (i.e., referential expressions
that allow the listener to identify the intended person) and second, a
preference for minimized reference. Whereas these two preferences
are concurrently satisfied in the use of proper names (e.g., “Nana” or
“Mrs. Dalloway”), cross-cultural research has revealed clear differ-
ences in the degree to which the use of proper names and kinship
terms is appropriate in conversation (Enfield, 2006; Garde, 2008,
2011; Haviland, 2007). More generally relevant to the role of social
cognition in communication, a widespread assertion in the societies
of the Pacific is that it is impossible, or at least extremely difficult, to
know what other people think or feel. This idea, known as the
doctrine of the opacity of other minds, has often been raised as a
challenge to Western-centric views of communication and social
interaction based on intention recognition and pragmatic reasoning
(for discussion, see Robbins & Rumsey, 2008).

These and many other studies therefore confirm that cultural
anthropologists would also need to collaborate with our long list of
experts in order to make definite progress in cultural evolutionary
pragmatics. After all, if it takes a village to raise a child, it probably
takes just as many social and cognitive scientists to understand the
origins and development of that child’s mind.

The Positive Feedback LoopBetween Language andCSC

Biologists could also help explain the mechanics of a positive
feedback loop, which occurs when something needs to happen quickly
in a biological system. In child birth, for example, when labor begins,
the baby’s head pressure on the cervix stimulates receptor cells that
send a chemical signal to the brain, allowing the release of oxytocin,
which in turn triggers contractions that result in more oxytocin release
until the baby is born. Feedback processes can also be found in
sociology, meteorology, economics, and chemistry, to list just a
few. Systems in these and other areas operate on mechanisms with
inputs and outputs, where each is caused by and causes a certain effect.
A positive feedback loop is therefore a self-regulating mechanism
wherein a positive output amplifies the system. Or in diagram terms: A
producesmore of B, which in turn producesmore of A (Keesing, 1981).

According to the PFL hypothesis, the acquisition and regular use
of reference systems trains CSC via pragmatic reasoning, which in
turn boosts referential communication (see Figure 1). This hypothe-
sis does not exhaust the complex interconnectivity between lan-
guage and CSC, which extends to other engagement systems

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

Figure 1
Diagram of the Positive Feedback Loop Hypothesis

Note. See the online article for the color version of this figure.
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(e.g., evidentials), as well as syntactic constructions (e.g., subordinate
clauses) and mentalistic vocabulary (e.g., mental-state verbs and
emotion adjectives). However, unlike these other connections (which
might formother positive feedback loopswith their own developmental
timelines), reference systems emerge very early in both diachrony and
ontogeny, and are employed with high frequency in all of the World’s
languages. Therefore, the coevolution and codevelopment of language
and CSC is likely to have started with the emergence of reference—
including pointing gestures (Kita, 2003; Özyürek, 2014).
In ontogeny, the human ability for shared reference is firmly

established from around 12 months, when infants being to point
(Liszkowski, 2018). This early ability to engage in joint attention
with others is fundamental to children’s communicative develop-
ment (Tomasello, 2008) and is soon used to manage common
ground in referential communication. Developmental studies
have shown that when 14-month-olds share some objects with an
adult, they are later able to resolve an ambiguous request by
distinguishing which objects are familiar to the adult, and which
one is new (Moll & Tomasello, 2007; Moll et al., 2007, 2008;
Tomasello & Haberl, 2003; see also O’Neill, 1996). Interestingly, if
the adult’s request does not convey excitement about something
new, infants have a general tendency to select those objects that are
mutually familiar through shared experience (Liebal et al., 2009,
2011; Saylor & Ganea, 2007). Developmental studies therefore
confirm that joint attention shapes infants’ memory of shared
referents, which in turn allows them to distinguish what is new
and familiar to others (Moll & Kadipasaoglu, 2013).
The acquisition and regular use of reference systems builds on the

basic distinction between what is new and familiar to our inter-
locutors. Thus, through the systematic demands of their grammars,
children come to regularly mark this distinction in their language use
and register it in their language comprehension (e.g., via the use of
articles in English, as in the opening example: “I forgot the tickets”).
The obligatoriness and high frequency of these markers ultimately
result in the automatization of common-ground management in
mature speakers.
Above and beyond the specific demands posed by our grammars,

two other experiential factors are likely to play a key role in the
positive reinforcement cycle between language and CSC. One is
miscommunication, which normally requires repair in both children
and adult conversation (Clark, 2020; Dingemanse et al., 2015;
Forrester & Cherington, 2009). In instances of reference failure,
interlocutors often try to reformulate their referential expressions to
achieve intersubjectivity (Haviland, 2007), offering awindow into the
pragmatic reasoning that underlies referential choice (Carmiol et al.,
2018; Clark & Krych, 2004; Clark &Wilkes-Gibbs, 1986; Matthews
et al., 2007). Miscommunication and repair can therefore reinforce
the positive connection between reference systems and CSC.
Second and more fundamentally, perhaps, is speakers’ extensive

experience as listeners, through which our language comprehension
comes to inform our language production (Ferreira, 2019; Rubio-
Fernandez, 2021b). Recent cross-linguistic studies comparing the
production and real-time comprehension of modified descriptions
(e.g., “the red cup” vs. “the plastic cup”) have revealed that speakers
use redundant (or noncontrastive) modificationwhen it facilitates their
listener’s visual search for a referent given their adjective position
(i.e., whether it is prenominal or postnominal; Rubio-Fernandez,
2021b; Rubio-Fernandez & Jara-Ettinger, 2021; Rubio-Fernandez
et al., 2021; for computational models and further empirical

evidence, see Jara-Ettinger & Rubio-Fernandez, 2022). Extensive
experience with referential communication may also result in the
development of heuristics, as when perceptual contrast triggers the
use of redundant modification (Ferreira, 2019; Long et al., 2021).
Therefore, experimental studies and computational models suggest
that our experience as listeners informs the choices we make as
speakers in referential communication. The extent to which our
listener experience facilitates our audience design (i.e., the tailoring
of referential expressions for our interlocutors; Ferreira, 2019) is an
important empirical question that would help us understand how
language use promotes perspective taking.

The Automatization of Common-Ground Management

According to Apperly (2010), everyday mindreading processes
undergo downward modularization through extensive social inter-
action, comparable to the practice effects observed with other
complex tasks that can eventually be automatized (e.g., driving a
car or playing a musical instrument). Thus, learning to read minds
may require reasoning about the thoughts of others, but practice can
take this out of the equation (at least in everyday mindreading
processes), enabling very fast performance by parsing others’
behavior in an expert manner (see also Perner, 2010). In the realm
of language and communication, Goody (1995) argues that autom-
atization frees many complex processes from awareness, such as the
order in which we string our words, or the motor control of speaking.
Interestingly, these and other production processes might reach
consciousness in the early stages of learning a second language
as an adult. In line with these views, I hypothesize that the
acquisition and regular use of reference systems bootstraps infants’
early sociocognitive skills (Moll & Tomasello, 2007; Moll et al.,
2007, 2008; Tomasello & Haberl, 2003), resulting in the downward
modularization of common-ground management over time.

A recent self-paced reading study investigated the automatization
of common-ground management, showing that adults derived auto-
matic belief inferences when their common-ground expectations
were violated in a dialog (Rubio-Fernández et al., 2019). Partici-
pants slowed down their reading when a stranger in a vignette made
a passing comment that suggested private knowledge (e.g., “You are
on a bus when a stranger tells you: ‘That woman over there reminds
me of your ex-wife’”). However, when the stranger commented on
their own personal life (e.g., “That woman over there reminds me of
my ex-wife”) or a friend made either type of comment, participants
did not slow down their reading. Note that in the stranger condition,
a significant difference emerged in the processing of a possessive
determiner (e.g., “your ex-wife” vs. “my ex-wife”), confirming that
reference systems are a lynchpin for the automatization of common-
ground management in adult communication.

Language acquisition studies, on the other hand, have revealed
that reference systems are acquired early (especially demonstratives
and pointing gestures; Clark, 1978), but common-ground manage-
ment has a protracted development. Cross-linguistic studies using
narrative-elicitation tasks have revealed that children as young as
3 years use pronouns correctly to maintain reference, using appro-
priate forms for familiar characters by the age of 4, whereas new
characters are not introduced appropriately before age 7, and char-
acter reintroduction is not mastered until age 10 (Hickmann &
Hendriks, 1999; Hickmann et al., 2015). Wong and Johnston
(2004) have argued that the order of acquisition of these three
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discourse functions (i.e., reference maintenance > introduction >
reintroduction; Bamberg, 1986, 1987) results from their different
sociocognitive demands, as speakers must maintain a mental model
of the ongoing discourse in order to keep track of the listener’s
knowledge (Levelt, 1989). In their view, reference introduction and
maintenance require information about the listener’s knowledge to
be updated, but reintroduction makes a further demand: that the
listener’s focus of attention be monitored. Thus, young children may
be familiar with the appropriate linguistic forms for reintroduction
(e.g., definite articles in English), but their failure to track the
listener’s attentional focus leads to inappropriate referencing (e.g.,
by using an ambiguous pronoun; Wong & Johnston, 2004).
Cross-linguistic studies on children’s acquisition of articles have

reported two types of errors (De Cat, 2011, 2013; Fuchs et al., 2021):
discourse integration errors (i.e., using an indefinite article to refer to
a familiar character; e.g., “A dog is sleeping,” when the dog had
already been introduced) and egocentric errors (i.e., wrongly assum-
ing common ground and using definite articles for new characters;
e.g., “The dog is sleeping,” when the dog had not yet been men-
tioned). While there is considerable variability in the error rates
reported in different studies (probably due to methodological differ-
ences), young children tend to make more egocentric errors than
discourse integration errors (Power & Dal Martello, 1986; Warden,
1976; cf. Fuchs et al., 2021). These acquisition errors stand in stark
contrast with adults’ automatic distinction between shared and private
referents in their selective use of articles with different interlocutors
(see Bard & Aylett, 2005; Bard et al., 2000; Clark & Wilkes-Gibbs,
1986; Hupet & Chantraine, 1992). Thus, a mature language user
would readily understand that “We bought the house” refers to the
particular house that the speaker had recently showed them, but
would formulate the same message as “They bought a house” if their
interlocutor was not familiar with the house in question.
Supporting the PFL hypothesis, definite articles have been found

to have a positive effect on memory recall (Bransford & Franks,
1971; de Villiers, 1974; for related evidence with pronouns, see
Lesgold, 1972). Adult participants in Irwin et al. (1982) recognized
English words faster if they had seen these words in a previous text
than if it was the first time they were presented with a target.
Crucially, this priming effect was greater if the target noun was
marked with a definite article (e.g., “the kite”) than an indefinite
article (“a kite”). Other psycholinguistic studies have shown that
definite expressions are understood faster than indefinite expres-
sions (Murphy, 1984), especially when the same discourse referent
(or antecedent) was recently mentioned (Clark & Sengul, 1979;
Haviland & Clark, 1974). The results of these early studies suggest
that definite articles have a facilitatory effect on memory search (for
theoretical and computational models of discourse memory, see
Garrod & Sanford, 1982; Gerrig & O’Brien, 2005; Pyke et al.,
2007a, 2007b).
Work with amnesic patients further confirms the connection

between articles and declarative memory (Duff et al., 2011). Amnesic
patients playing a referential communication game successfully
established common ground in their recurrent use of unique labels
for tangram figures (e.g., calling the same abstract shape “Viking
ship” across trials). However, these patients revealed a memory
impairment in their inconsistent use of articles: Even when they
had referred to a tangram figure several times, they continued to use
indefinite articles (e.g., “a Viking ship”), incorrectly signaling that
this was a novel referent. Neurotypical controls, on the other hand,

made correct use of the definite article to signal referents in common
ground (e.g., “The chimney” in a subsequent mention), while reserv-
ing the indefinite article for novel tangrams (for a review of studies of
memory for common ground, see Brown-Schmidt & Duff, 2016).

Whereas not all languages have articles, marking which informa-
tion is new and which information is familiar to our interlocutors is a
universal function of all languages (Evans& Levinson, 2009; Ford&
Fox, 1996; Givón, 1992, 2001). Therefore, speakers of all languages
must use the grammatical devices at their disposal (e.g., articles, case
marking, word order, ergative or split ergative alignment; see Evers,
2020) to manage their common ground with their interlocutors, all
while monitoring their shared discourse and long-term memory.
Since reference systems are highly frequent words in all of the
World’s languages, and distinguishing new and familiar information
is a universal function of all languages, I predict that similar
processes of downward modularization should be observed in
common-ground management across all languages. However, it is
an open empirical question whether and how the different grammat-
ical means whereby speakers of different languages mark common
ground may affect their CSC and its automatization (for discussion,
see Evans, 2022).

For instance, the above studies confirm the connection between
adults’ use of articles and their memory for common ground, yet
these investigations were limited to English (see Blasi et al., 2022).
In fact, no psycholinguistic study to date has compared the effect of
using different types of definiteness markers in the processing and
recall of familiar referents across different languages. Mandinka, for
example, uses demonstratives, instead of definite articles, to signal
familiarity (Creissels, 2020), whereas bare nouns in Hindi can have
a definite interpretation (Dayal, 2018). The cross-linguistic question
therefore remains: would demonstrative determiners in Mandinka
and bare nouns in Hindi reveal the same facilitatory memory effects
(in both sentence processing and memory recall) than the definite
article in English? (e.g., Clark & Sengul, 1979; Haviland & Clark,
1974; Irwin et al., 1982; Murphy, 1984). Addressing this important
question (with these and other languages) should be one of the goals
of cultural evolutionary pragmatics, as it would deepen our under-
standing of the downward modularization of common-ground
management through the highly frequent use of different reference
systems in everyday communication.

The Cultural Evolution of Cognitive Gadgets

Heyes (2018, 2019a) has recently argued that uniquely human
cognitive mechanisms such as imitation, Theory of Mind and
language are cognitive gadgets that have been shaped by cultural
rather than genetic evolution:

In cultural learning, what the learner learns depends on what the model
or teacher knows. When cognitive gadgets are culturally learned, input
from the sender enables the receiver’s cognitive system to reconstruct
the mental software that generated the sender’s modeling or teaching
behavior. Thus, the information that builds a cognitive gadget from old
parts (i.e., psychological processes shared with other animals) comes
from other people who have already acquired the mechanism. It is
inherited like money rather than like eye color, through cultural learning
rather than DNA. (Heyes, 2020, p. 400)

In the case of Theory of Mind, Heyes (2018; see also Heyes &
Frith, 2014) argues that learning to “read minds” is a form of cultural
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inheritance in which adults instruct children about the mind by
talking about other people’s minds. Importantly, parents scaffold
the development of mindreading by first introducing easy-to-grasp
mental states, such as desires and emotions, before they mention
harder mental states, such as beliefs and knowledge. Longitudinal
studies have shown that the frequency of developmentally apt
references to mental states predicts children’s Theory of Mind
development (Taumoepeau & Ruffman, 2006, 2008). A product
of cultural learning, Theory of Mind is a cognitive gadget that
emerges from expert mindreaders communicating mental state
concepts to Theory of Mind novices, who will in turn become
the next generation of mindreading experts.
Cultural evolutionary pragmatics—the empirical study of the

coevolution of language and CSC through processes of learning
and use, is compatible with Heyes’ view that genetic evolution has
made subtle changes to the humanmind such that human children can
develop cognitive gadgets through cultural learning (Heyes, 2020). In
this view, cognitive gadgets are adaptive because they are primarily
shaped by culture, rather than nature or nurture (Heyes, 2019a).
However, while compatible with Heyes’ cultural evolutionary
account of cognitive gadgets, the PFL hypothesis assumes a deeper,
more fundamental interdependence between language and CSC (see
also Bergqvist & Knuchel, 2019; Evans et al., 2018a, 2018b).
Ultimately, it is at the discretion of every parent (and every

culture) how much they should talk about other people’s minds with
their children (see Robbins & Rumsey, 2008). This variability
should indeed result in individual differences in mindreading skills
(for discussion, see Heyes, 2019b). However, it is not at the
discretion of every parent which grammatical rules to obey or flout
when talking to their children. As a native speaker of English, every
parent communicating with their child in that language will nor-
mally use indefinite articles to introduce new referents (e.g., “Today
I saw a fox in the garden”) and pronouns and definite articles when
talking about familiar referents (“but when it saw me, the fox ran
away!”). This cultural convention (or equivalent ones in all of the
World’s languages; Evans & Levinson, 2009) trains both parents
and children in keeping track of common ground and ultimately
automatizing basic mindreading processes through communication.
In this view, language is more than a vehicle for “talking about the
mind”: The very processes of acquiring and using language recruit
sociocognitive mechanisms that are fundamental for successful
communication.

Part 2: Testing the PFL Hypothesis

CSC Develops Through Complex Pathways

Experimental research with infants has long established develop-
mental connections between sensorimotor development, visual
object recognition and word learning (Smith et al., 2018; Thelen
& Smith, 1994, 2007), supporting a “pathways approach” to human
development and evolution (Smith, 2013). For example, the ability
to sit steadily and manipulate objects is part of the developmental
pathway leading to visual object recognition, which is in turn
fundamental to word learning. Smith (2013) identifies two ways
in which developmental pathways to specific outcomes are com-
plex: They are multicausal (i.e., each change is dependent on
multiple causes) and also degenerate (in the biological sense: There
is more than one route to the same functional end).

In this view, referential systems worldwide would help speakers
develop their intersubjective skills, since speakers of all languages
must be able to direct their interlocutor’s attention to an intended
referent, or mark new and familiar information for their interlocu-
tor’s benefit (Evans & Levinson, 2009; Evers, 2020; Ford & Fox,
1996; Givón, 1992, 2001; Kita, 2003; Özyürek, 2014). However,
cultural evolutionary pragmatics should investigate not only those
referential functions that are universal, but also how cross-linguistic
differences determine which intersubjective skills are ultimately
automatized by acquiring and regularly using each reference system.
It is only through this dual approach focusing on both universals and
cross-linguistic differences that we will come to understand how
exactly language trains CSC across all languages and cultures.

Here, it is also important to bear in mind that by conceptualizing
the codevelopment of language and CSC as complex developmental
pathways, it follows that different individuals and different speech
communities may develop comparable linguistic and sociocognitive
abilities through different routes—including their having different
individual experiences and acquiring different languages. Thus,
signaling familiarity through a definite article or an accusative
case marker (as speakers of English and Turkish do, for example)
may result in equivalent processes of common ground marking.
However, other cross-linguistic differences in reference systems
may result in the automatization of different intersubjective pro-
cesses in different speech communities.

A New Methodological Approach to Linguistic
Relativity

The positive effect of language on CSC is a form of what Slobin
(1996) called thinking for speaking: Speakers automatically monitor
those features of the environment that are encoded in their grammars
(Boroditsky, 2011; Papafragou et al., 2008;Wolff &Holmes, 2011).
For example, depending on the language, demonstratives may
indicate not only the distance of a referent from the speaker’s
position (as in “here” vs. “there” in English), but also a referent’s
altitude, familiarity, position, reachability, or visibility, from the
perspective of the speaker, the listener, or both (Levinson, 2018).
Therefore, depending on the relational values and perspectives
encoded in a given demonstrative system, speakers of two different
languages may come to automatically monitor whether a referent is
close to the speaker, or visible to the listener (Rubio-Fernandez,
2021a, 2022).

Of the many formulations of the linguistic relativity hypothesis
that have been proposed over the years (see Enfield, 2015), thinking
for speaking has been the least controversial one (Wolff & Holmes,
2011). However, defendants of nativist accounts of conceptual
structure have often downplayed the importance of thinking for
speaking on the grounds that “any language-driven effects on
cognition should be malleable and ephemeral in nature” (Ünal &
Papafragou, 2020, 125) because “these language-driven effects are
temporary and task-dependent (… ) without modifying the under-
lying conceptual representations” (Ünal & Papafragou, 2018, 165).

The scope of cultural evolutionary pragmatics—as conceived
here, falls outside this long-standing debate for two reasons: First,
empirical research on linguistic relativity has focused on cross-
linguistic differences that may affect thought, without regard for the
effect of linguistic universals on thought. Second, nativists have
called for the effects of language on thought to be measured through
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nonverbal tasks, dismissing comparable effects observed with ver-
bal tasks (see, e.g., Ünal & Papafragou, 2018, 2020). However,
investigating how language and CSC may have coevolved and
codevelop requires focusing both on universals and cross-linguistic
differences, and investigating, precisely, how language and social
cognition are jointly used in communication. Notice that this is the
case even if one assumes that the human conceptual repertoire is
innate and universal, since such theories must also explain how
these innate concepts are deployed in interaction and may mature
through experience (see, e.g., Heiphetz et al., 2013).
To better understand the positive effect of language on social

cognition, I propose to investigate how these two cognitive capaci-
ties are jointly used in verbal interaction, focusing on those specific
forms of social cognition that are essential for successful communi-
cation. This methodological approach differs markedly from previ-
ous studies of the effect of language on thought, which traditionally
employed nonverbal tasks with speakers of different languages (for a
review, see Enfield, 2015). The artificial nature of those tasks,
however, has been argued to undermine the depth and even the
validity of the effects of language on thought that these tasks revealed
(Gentner & Goldin-Meadow, 2003; cf. Lupyan et al., 2020; Majid,
2021). Because cultural evolutionary pragmatics aims to explain
how language trains social cognition through communicative inter-
action, establishing correlations between language assessments and
false-belief tasks (Milligan et al., 2007), or measuring the effect of
language on nonverbal tests of social cognition (Ünal & Papafragou,
2020) will not get to the bottom of this question. Instead, empirical

studies need to use pragmatic tasks to investigate the effect of
universals and cross-linguistic differences in reference systems on
CSC. Then, once we better understand how language trains social
cognition in communication, future studies should investigate the
effect of language on social cognition outside of communication.

Universals and Cross-Linguistic Differences in
Demonstrative Choice

To illustrate the importance of universals and cross-linguistic
differences in reference systems for the study of cultural evolution-
ary pragmatics, I will review the results of a recent online study
investigating demonstrative choice in various languages (Rubio-
Fernandez, 2022; see also Woensdregt et al., 2022). Participants in
four experiments were asked to adopt the role of the speaker in a
visual scene (see Figure 2) and ask a friend to pass them one of four
objects along a table. To complete the speaker’s request (shown
inside a speech bubble in the language of test; e.g., “Now I need …”

in English), participants were given a choice of two or three
demonstrative pronouns, depending on the language (e.g., “this
one”/“that one” in English, or “kore”/“sore”/“are” in Japanese).

In the first three experiments, the speaker in the visual scene was
always on the top right corner of the table, whereas the positions of the
referent and the listener varied parametrically across trials (for sample
displays, see top row in Figure 2). This setup was used to test of the
typological distinction between distance-oriented versus person-
oriented demonstrative systems (Diessel, 2013). In person-oriented
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Figure 2
Sample Displays From Demonstrative-Choice Task

Note. Sample displays from “Demonstrative Systems: From Linguistic Typology to Social Cognition,” by P. Rubio-Fernandez,
2022, Cognitive Psychology, 139, Article 101519 (https://doi.org/10.1016/j.cogpsych.2022.101519). CC BY 4.0. The four
scenes in the top row were used to test the typological distinction between distance-oriented and person-oriented demonstrative
systems with native speakers of Catalan, English, Japanese, Spanish (monolingual and Catalan bilingual samples), and Turkish.
The four scenes in the bottom row were used to compare the grammatical strategies that native speakers of Japanese, Spanish,
and Turkish employed for attention correction (i.e., flexible use of the proximal and distal demonstratives to redirect the listener’s
attention, or systematic preference for the medial demonstrative to signal misaligned perspectives). See also Woensdregt et al.
(2022) for computational models of demonstrative systems, and data from English, Italian, Portuguese, and Spanish speakers.
See the online article for the color version of this figure.
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systems, proximal demonstratives indicate proximity to the speaker,
whereas the medial forms indicate distance from the speaker but
proximity to the listener, and the distal forms indicate distance from
both interlocutors. The results confirmed that Japanese, and Spanish
have person-oriented systems, with participants selecting the distal
demonstrative when the referent was at the other end of the table, far
away from both speaker and listener; but as the listener got closer to
the referent in other trials, participants showed a preference for the
medial form. By contrast, the results confirmed that Catalan,
English, and Turkish have distance-oriented demonstrative systems,
where distance is always established from the speaker’s position.
It follows from the PFL hypothesis that children learning Japanese,

Spanish, and other languages with person-oriented systems (e.g.,
Portuguese; see Woensdregt et al., 2022) should eventually come
to automatically monitor their listener’s spatial location in order to
accurately use their demonstratives, whereas this form of intersubjec-
tivity should not be automatically deployed when native speakers of
Catalan, English, Turkish, or other languages with distance-oriented
systems (e.g., Italian; seeWoensdregt et al., 2022) use demonstratives
(for a recent study of Ticuna, see Skilton, 2022). Interestingly, when
Catalan–Spanish bilinguals were tested in Spanish, they revealed
sensitivity to the listener position only in their use of the distal form
“aquel” (gloss: far from me and you), but not in their use of the
medial “ese” (gloss: far from me), which was different from the
pattern observed with monolingual Spanish speakers (gloss: far
from me and close to you). These results were interpreted as a
transfer effect from Catalan (which has a 2-way distance-oriented
system), confirming that speaking two languages with different
demonstrative systems can attenuate speakers’ sensitivity to lis-
tener position in the language with a person-oriented system.
Also known as directives, demonstratives’ primary function is to

orient the listener’s attention toward an element in the speech
situation, often accompanied by a pointing gesture (Diessel, 2006;
Kita, 2003). Since all languages have demonstratives (Levinson,
2018), the use of these forms as directives offers an opportunity to
investigate how a linguistic universal may recruit a fundamental
form of intersubjectivity; namely, monitoring the listener’s visual
attention. This was tested in the last experiment of the study with
native speakers of Japanese, Spanish, and Turkish (Rubio-
Fernandez, 2022; Experiment 4). Results revealed that native speakers
of all three languages are sensitive to listener attention in their choice
of demonstratives, but did so through two different grammatical
strategies.
Japanese and Spanish speakers used the proximal and distal

demonstratives flexibly to reorient the listener toward the intended
referent (for sample displays, see bottom row in Figure 2). Thus,
when the listener was looking closer from the target object, parti-
cipants showed a preference for the distal form (gloss: Look over
there!), whereas when she was looking further from the target, they
used the proximal form more often (gloss: Look over here!). By
contrast, Turkish speakers showed a preference for the medial
demonstrative pronoun “şuna” in all trials in which the speaker
and listener perspectives were misaligned, irrespective of the direc-
tion in which the listener had to turn to find the referent. In other
words, Turkish has lexicalized the medial demonstrative “şu” for
attention correction (Özyürek, 1998; for similar typological analyses
of Yucatec Mayan, see Bohnemeyer, 2018; Hanks, 2009).
Since all demonstrative systems have a directive function (Diessel,

2007; Levinson, 2018), it follows from the PFL hypothesis that

speakers of all languages should show sensitivity to the listener’s
focus of attention in their demonstrative use. The different grammati-
cal strategies employed by Japanese, Spanish, and Turkish speakers
illustrate how the acquisition and regular use of demonstratives may
train speakers’ monitoring of their listeners’ attention across lan-
guages and cultures.

More generally, the online experiments in Rubio-Fernandez (2022)
andWoensdregt et al. (2022) offer a newmethodological approach to
study the effect of language onCSC; namely, through pragmatic tasks
that can reveal the demands that different reference systems pose on
CSC, with some demands being universal, while others are language
specific. In the case of demonstratives, cross-linguistic differences in
speakers’ monitoring of the listener’s spatial location (which differ-
entiates person-oriented vs. distance-oriented systems) and the uni-
versal use of demonstratives to redirect the listener’s attention toward
an intended referent are relevant to the study of cultural evolutionary
pragmatics in so far as both reveal the interdependence of language
and CSC.

A Diachronic View of Common Ground: From
Demonstratives to Definite Articles

I started this article by arguing that the relation between language
and social cognition needs to be investigated across three parallel
timescales: language acquisition, language use and language change
(Rubio-Fernandez, 2021a). However, the ensuing discussion
focused on the first two of these timescales, leaving language change
until last. In addition, I made a case for the study of two basic forms
of intersubjectivity that are essential to human communication:
namely, speakers’ monitoring of listeners’ visual attention in face-
to-face interaction, and speakers’ monitoring of listeners’ memory
for common ground in conversation. In what follows, I will show
how adopting a diachronic perspective offers a connection between
those grammatical forms used in all languages to direct an inter-
locutor’s attention (i.e., demonstratives) and those forms used in
some languages to signal common ground (i.e., definite articles). In
other words, language change offers a grammatical link between
monitoring an interlocutor’s attention and memory.

Central to language change is the notion of grammaticalization: the
process whereby content words develop into grammatical markers
(Comrie, 1989; Diessel, 2007; Hopper & Traugott, 2003). These
processes tend to have a common source and follow universal path-
ways: for example, demonstratives tend to evolve into definite articles,
but not the other way around (Greenberg, 1978; Lyons, 1999). In their
most basic exophoric function, demonstratives have the same role as a
pointing gesture: to indicate the location of a physical referent (e.g.,
“Look at that house!”). These forms often develop into anaphoric
demonstratives, directing the listener’s attention to a discourse referent
(e.g., “That was a good year”). At a later stage, anaphoric demon-
stratives provide a common historical source for definite articles (e.g.,
“We bought the house”; Diessel, 2006, 2007).

I have recently put forward a diachronic analysis of common
ground whereby this pathway of language change marks a three-step
expansion of the speakers’ working model of common ground: (a)
starting with exophoric demonstratives and the shared physical
space, and (b) abstracting away to their ongoing discourse repre-
sentation with the emergence of anaphoric demonstratives, and
finally (c) extending common ground to earlier experiences and
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shared world knowledge with the emergence of definite articles
(see Figure 3).
This particular instance of language change (from exophoric

demonstratives, to anaphoric demonstratives and definite articles)
has conceptual parallels in pragmatics and CSC. The use of demon-
stratives plays a key role in the automatization of attention monitor-
ing and spatial perspective-taking during communication. Building
on these foundational abilities, the use of anaphoric demonstratives
and definite articles requires more sophisticated sociocognitive
skills: monitoring ongoing discourse and earlier common ground
requires, at a minimum, to be able to keep a record of what has been
said and previously shared and, once fully developed, an under-
standing of what is known to the interlocutors in a conversation.
Thus, the use of anaphoric demonstratives and definite articles
ultimately trains speakers’ epistemic reasoning (e.g., establishing
whether your listener knows the name of your janitor, or you first
need to introduce Fred in the conversation).

Methodological Challenges and Possible Approaches

Understanding the implications of language change for a speech
community’s CSC falls squarely within the scope of cultural
evolutionary pragmatics. However, while the historical record offers
documented evidence of language change, there is no parallel source
of evidence for the evolution of CSC across generations of speakers.
Given this methodological challenge, one way to study the effects of
language change on CSC is the use of computational models and
simulations (see, e.g., Hawkins et al., 2022; Kwisthout et al., 2008;
Vogt & Coumans, 2003; Woensdregt et al., 2021).
An alternative approach is to compare the use and processing of

the different forms on a given grammaticalization pathway (e.g.,
the exophoric and anaphoric use of demonstratives; see Figure 3).
Regarding the interpretation of “this” and “that” in written English,
Çokal et al. (2014) argued that available theories were often based
on an intuitive analogy between the spatial use of these forms in
conversation and their anaphoric use in text. In this view, the
proximal demonstrative would refer to more recently mentioned
entities (analogous to objects that are closer to the speaker in space),

while the distal form would refer to those antecedents that were
mentioned earlier in the discourse (by analogy with the use of the
distal demonstrative for far-away objects). However, the results of
Çokal et al. (2014) ran counter to this intuitive analogy. Both
demonstrative forms referred more frequently to recently mentioned
antecedents than to earlier discourse referents, and their language
production experiment revealed a small but statistically reliable
difference contradicting the spatial analogy: the proximal demon-
strative “this” was used more often to refer to early antecedents than
the distal form “that.” Çokal et al. (2014) interpreted these results in
line with Cornish (2007), who argues that “this” is more deictically
marked than “that,” which would explain that the proximal demon-
strative can bring about a focal shift toward earlier discourse
segments.

Schumacher et al. (2015; Repp & Schumacher, 2022) used event-
related brain potentials to better understand the processing of
anaphoric demonstratives in German, by comparison with personal
pronouns (for a related study using a text-continuation paradigm, see
Fuchs & Schumacher, 2020; for a review of neurophysiological and
neuroanatomical investigations of information structure, see
Bornkessel-Schlesewsky & Schumacher, 2016). The ERPs revealed
a biphasic N400—late positivity pattern at posterior electrodes for the
demonstrative pronouns relative to the personal pronouns. Schuma-
cher and colleagues interpret the N400 as an index of additional
processing costs associated with more unexpected referential expres-
sion (with demonstrative pronouns being generally more unexpected
than personal pronouns). The late positivity is taken to reflect the
consequences of attentional reorientation: Since the demonstrative
pronoun indicates a possible referential shift in the upcoming dis-
course (see Fossard et al., 2012; Fuchs & Schumacher, 2020), it
induces updating of the discourse structure, which is normally
indexed by a late positivity (for discussion and further empirical
evidence, see Bornkessel-Schlesewsky & Schumacher, 2016;
Burkhardt, 2006; Hirotani & Schumacher, 2011; Schumacher,
2009, 2012).

The results of Çokal et al. (2014) and Schumacher et al. (2015;
Repp & Schumacher, 2022) therefore suggest that, contrary to the
intuitive analogy between the spatial meaning of demonstratives and
their anaphoric use in extended discourse, anaphoric demonstratives
often initiate a referential shift toward a less prominent antecedent in
the previous discourse (Fossard et al., 2012; Fuchs & Schumacher,
2020). This suggests that the anaphoric use of demonstratives might
derive from the universal function of exophoric demonstratives to
redirect the listeners’ visual attention toward the intended referent
(Rubio-Fernandez, 2021a, 2022; Woensdregt et al., 2022; see
bottom row in Figure 2). Future studies should therefore directly
compare the exophoric and anaphoric use of demonstratives in
different languages to better understand their diachronic change
and its implications for CSC—in particular, how their attentional
reorientation function extends from physical space to the discourse
model (see Figure 3).

A third methodological approach to investigate the effect of
language change on the CSC of a speech community is to study
these diachronic processes in real time. Psycholinguistics and
language acquisition studies normally adopt a synchronic view-
point, treating languages as fixed systems, but we know from
diachronic linguistics that languages are constantly in flux (Heine
& Kuteva, 2006). For instance, Givón (1981) characterizes the
diachronic process whereby numerals are grammaticalized into
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Figure 3
A Diachronic View of Common Ground

Note. Adapted from “Pragmatic Markers: The Missing Link Between
Language and Theory of Mind,” by P. Rubio-Fernandez, 2021a, Synthese,
199(1), pp. 1125–1158 (https://doi.org/10.1007/s11229-020-02768-z).
CC BY 4.0. See the online article for the color version of this figure.
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indefinite markers (e.g., the change from the Old English form for
“one” into the indefinite article “a” in modern English) as a universal
pathway, after it was independently attested in Germanic, Romance,
Mandarin, Sherpa, Hungarian, Neo-Aramaic, Persian, Turkish, var-
ious Amerindian, and Austronesian languages, in addition to being a
hallmark of all Creole languages. The same process of grammati-
calization has recently been identified in Chinese (Chen, 2004;
Wong, 2016) and Polish (Hwaszcz & Kędzierska, 2018), and we
recently investigated the case of Hindi, which, like Chinese and
Polish, does not have an article system, but allows for the use of the
numeral “ek” (one) to introduce new discourse referents (Dayal,
2004, 2018; Kachru, 1980, 2006; Sharma, 2005). These reference
introduction uses correspond with the second stage of Heine’s
(1997) grammaticalization scale from numerals to indefinite articles.
Shukla et al. (2022) conducted a narrative-elicitation study

comparing the acquisition of new/familiar markers in two languages
without articles (Hindi and Mandinka) and two languages with
articles (English and Spanish), and confirmed that the numeral “ek”
is used to introduce new discourse characters in Hindi (Dayal, 2004;
Sharma, 2005), although its use is not obligatory (cf. Dayal, 2018).
In their first experiment, Hindi-speaking adults did not use “ek” for
reference introduction as frequently as English- and Spanish-
speaking adults used indefinite articles with the same function,
which probably explains why 5-year-old Hindi speakers lagged
behind English- and Spanish-speaking children of the same age in
marking new referents. The second experiment further showed that
by age 10 years, Hindi-speaking children use “ek” to introduce new
characters at adult levels.
Similar patterns of results were observed with 5-year-olds,

10-year-olds and adults in Delhi and Gorakhpur, a city in the North
Eastern state of Uttar Pradesh, suggesting that this linguistic
phenomenon is more widespread than a mere dialectal variation
around the Indian capital. Interestingly, however, adult speakers of
Hindi differed in their use of the numeral “ek” for character
introduction, with the highest rates being observed in Delhi,
followed by Gorakhpur and finally Allahabad (a smaller city in
Uttar Pradesh). These three groups varied in age and exposure to
English, with younger adults with greater exposure to English
using “ek” more frequently for reference introduction.
Assuming that an indefinite article is currently emerging in

Hindi (Shukla et al., 2022), Chinese (Chen, 2004; Wong, 2016)
and Polish (Hwaszcz & Kędzierska, 2018) from their numeral
“one,” future studies will have an invaluable opportunity to
investigate the implications of this language change for the
common-ground management of these speech communities. For
example, will Hindi speakers increase their use of bare nouns as
definite expressions signaling familiarity by contrast with the
emerging use of “ek” to introduce new referents? (cf. similar
contrasts in languages with only one article, such as Hebrew
[definite] and Turkish [indefinite]). And if so, how would that
affect Hindi speakers’ discourse memory given what we know
from the processing and recall of definite descriptions in English?
(e.g., Clark & Sengul, 1979; Duff et al., 2011; Haviland & Clark,
1974; Irwin et al., 1982; Murphy, 1984). Addressing these and
similar questions will be essential for our understanding of cultural
evolutionary pragmatics (for a recent discussion of the importance
of cross-linguistic and cross-cultural research for the advancement
of cognitive science, see Blasi et al., 2022).

Closing Remarks

I will conclude with a recent quote from Leavens (2021, p. 10), in
the context of the emergence of pointing in humans: “Human
cultures are referential cultures.” Here, I have further argued that
in the referential nature of our cultures lies the deep connection
between language and social cognition, which mutually reinforce
each other in communication. In coming years, the study of cultural
evolutionary pragmatics will hopefully shed light on how the
acquisition, mature use and cultural evolution of reference systems
sustain the coevolution and codevelopment of language and social
cognition across cultures.
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