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Abstract

This paper discusses the role of interactional and cognitive mechanisms in the emergence of (proto)linguistic struc-
tures and the evolution of (proto)language(s). Both the social, interactive nature of human communication and the inter-
actional timescale have received increasing attention in investigations of how structure emerges in language. This has
also led to an increasing focus on the mechanisms involved in the dialogic co-construction of structure and meaning in
interaction. These include ad hoc constructionalization, interactive alignment, conceptual pacts, reuse and modification,
and local forms of entrenchment, routinisation and schematisation. Interactional and cognitive mechanisms like these do
not only play a crucial role in the emergence of structure in modern languages. They can also help explain how the first
(proto)constructions came into being in hominin interaction. Frequently re-occuring, temporary, local (proto)construc-
tions acquired increasing degrees of entrenchment, which led to their subsequent diffusion throughout hominin commu-
nities. They were then subject to processes of conventionalisation and cumulative cultural evolution. This process is
hypothesised to eventually have led to the gradual transition from protolanguage to language.
� 2022 The Author. Published by Elsevier B.V. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).

Keywords: Usage-based approaches; (Proto)language(s); Construction grammar; Interactional mechanisms; Lan-
guage evolution
1. INTRODUCTION

Social cognition and interaction have increasingly been recognised as key factors in the evolution of (proto)language
(s) (e.g. Levinson, 2006; Scott-Phillips, 2015; Tomasello, 2008). This theoretical development is in line with calls for an
interactional and social turn in the language sciences, especially in usage-based approaches and cognitive linguistics
(Harder, 2010; Zima and Brône, 2015). In this paper, I discuss interactional mechanisms that have been theorised to
play an important role in the evolution of protolanguage(s) as well as in the transition to fully complex modern human
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language. In doing so, I mostly focus on the role conversational interaction plays in the emergence of linguistic structure
and propose that the mechanisms involved in it can also serve as an explanatory framework for the emergence of pro-
tolanguage(s). The paper adopts a usage-based construction grammar approach to the terms language(s) and protolan-
guage(s). Usage-based Construction grammar explains language acquisition, use, and indeed evolution in terms of
general cognitive mechanisms and does not assume a language-specific innate computational ability (Tomasello,
2003; Pleyer and Hartmann, 2019). In addition, the target of acquisition, and knowledge of language are not treated
in terms of linguistic rules, but in term of schemas or generalizations over instances of actual language use in context,
that is, constructions (e.g. Langacker, 1987; Tomasello, 2003). From the perspective of construction grammar, then,
knowing language means having acquired constructions: form-meaning pairings of different degrees of schematicity,
specificity, abstractness and complexity (e.g. Goldberg, 2003). Importantly, these properties are not binary, discrete cat-
egories, but are instead dimensional phenomena on a syntax-lexicon continuum. This means that constructions can be
more or less simple vs complex, and more or less specific vs abstract. For example, monomorphemic word construc-
tions such as close, my, eyes occupy spaces close to both the specificity and simplicity poles, whereas affix schemas
such as [STEM]-[AFFIX] (e.g. loveless, bloody) are closer to both the schematicity and the complexity poles. Multiword
expressions such as Valentine’s Day or soft as snow, on the other hand, are close both to the specificity and complexity
poles, whereas syntactic categories, such as [ADJ] and [N], are closer to the schematicity and simplicity poles
(Stefanowitsch and Flach, 2017).

This gradualistic view of language also extends to definitions of language and protolanguage, which are seen to be
on a continuum. Importantly, both protolanguage and language are kinds of symbolic systems that not only have a com-
municative, but also a conceptualising and perspectivising function (cf. Sinha, this volume). The transition from protolan-
guage to modern language is therefore seen as a gradual change in degrees of complexity and schematicity in the
shared symbolic storage of constructions represented on the level of individual (proto)language users and its diffusion
through a community. As there “is no sharp line between protolanguage and language” (Planer and Sterelny, 2021, p.
9), there is no clear cut-off point where protolanguage suddenly becomes language, or a specific point where a protolin-
guistic system becomes a linguistic one. The differences between protolanguage and modern languages, then, are one
of degree and not of kind.

Along the same lines, usage-based construction grammar approaches also take the position that many of the pro-
cesses that led to both the incremental emergence of protolanguages and the gradual transition from protolanguages to
modern languages are the same ones that operate during and explain the emergence of structure in the diachronic
change of modern languages (Bybee, 2010; Hartmann and Pleyer, 2021; Heine and Kuteva, 2007; Pleyer, 2017) That
is, usage-based, constructionist approaches take a unified perspective on the mechanisms that are relevant for both
“constructing a protolanguage”, the transition from protolanguage to language, and historical language change. Regard-
ing further terminology, the terms protolanguage and protolanguages will be used relatively interchangeably, with pro-
tolanguage focussing more on the overall status and stage of the different systems employed by different communities
of protolanguage users at a given point in time, and protolanguages when focussing on the different systems in use by
these communities.

The focus of this paper lies on reviewing important mechanisms and processes influencing the emergence of com-
municative structure in modern humans. In the following I first highlight the importance of the ‘interactional’ timescale in
communicative interactions (Section 2). I then focus on the question what a focus on this timescale can tell us about
language evolution and the emergence of (proto)linguistic structure in interaction (Section 3). In Section 4, I discuss
how the emergence of protolinguistic structure in interaction can represent a first step in the entrenchment and conven-
tionalisation (cf. Schmid, 2020) of such structures, which is the foundation for their subsequent grammaticalization and
constructionalization and the transition from protolanguage(s) to modern language(s). I then describe some of the key
interactional and cognitive mechanisms involved in the emergence of (proto)linguistic structure that need to form part of
explanations of language evolution (Section 5). Specifically, I describe interactive alignment (Section 5.1), conceptual
pacts (Section 5.2), reuse and modification of prior utterances (Section 5.3), the process of resonance activation (Sec-
tion 5.4), as well as the processes of micro-entrenchment, and local-level routinisation and schematisation (Section 5.5).
I end with a short outlook of potential synergies and further research that follow from the perspective on cognitive and
interactional mechanisms in the evolution of (proto)language(s) described in this paper (Section 6).

2. EVOLUTIONARY TIMESCALES

There are a number of proposals for different timescales that are relevant in characterizing language (e.g. Kirby,
2012; Larsen-Freeman and Cameron, 2008; MacWhinney, 2005; Steels, 2011; see Enfield, 2014 for a discussion).
They all represent converging sources of evidence for questions about the emergence, change, acquisition, processing,
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and use of language. Within language evolution research, there are three timescales that have been the focus of most
attention:

� Ontogenetic Timescale: The timescale of an individual’s language development across the lifespan
� Phylogenetic: The timescale of the bio-cultural evolution of language
� Diachronic: The social/cultural historical timescale of language change

However, there is one further timescale that is of particular relevance to questions about the evolution of (proto)lan-
guage(s) and its interactional foundations:

� Enchronic: The timescale of social interaction and language use in context

Increasingly, theoretical approaches in the language sciences also stress the importance of the ‘online’, dialogic,
interactive nature of human communication in the emergence of linguistic structure. This timescale has been called
‘enchronic’ by Enfield (2014). For example, the enchronic, conversational level has been shown to play an important
role in language change by proponents of the view that grammar is an emergent, interactional phenomenon (e.g.
Hopper, 2011, Du Bois, 2014; Pleyer, 2017). This view is best encapsulated in the phrase that “[y]esterday’s discourse
is today’s language; today’s discourse is tomorrow’s language.” (Roberts, 1944, p. 299; cf. Hopper, 2011, p. 26). That is,
the way that meanings are expressed in a particular utterance and sequence of words in a concrete situation by indi-
vidual language users influences the historical development of the shared symbolic storage of a linguistic community (cf.
Roberts, 1944, p. 293). This is also echoed by Christiansen and Chater (2022, p. x): “the relatively stable regularities of
grammar are not the starting point. They are the result of countless generations of communicative interaction, through
which linguistic patterns become ever more entrenched.” For this reason, it is of central importance to theories of lan-
guage evolution to outline the interactional and cognitive mechanisms that influence the emergence of structure in the
dialogic co-construction of meaning, as well as the subsequent conventionalization of these emergent patterns.

In the next sections, I especially focus on how interactive mechanisms on the enchronic timescale, that is interac-
tional mechanisms that take place on the level of interactive exchanges, can be related to the evolution of (proto)lan-
guage(s).

3. LANGUAGE EVOLUTION AND THE EMERGENCE OF (pROTO)lINGUISTIC STRUCTURES IN INTERACTION

One of the key insights of approaches that concentrate on the enchronic, interactional timescale of communication is
that conversational interaction can be seen as the “core ecology for language use” (Levinson and Holler, 2014). As
argued for in interactional linguistics, this is the key context in which the function of linguistic structures should be inves-
tigated, as their main function is that they serve as resources for social interaction (Couper-Kuhlen and Selting, 2018).
Interaction is a process in which embodied agents dynamically coordinate, co-create and negotiate meaning and per-
spectives in a process of participatory sense making (Di Paolo et al., 2018).

From the perspective of language evolution, one further central finding of such approaches is not only that linguistic
structures serve as resources to share meaning and to solve communicative problems, but that these structures also
emerge in the process of interaction between cooperative agents. Such emergent structures then have the potential
to serve as “reusable material” for subsequent interactions and to spread through the community. This is why whenever
humans communicate using language, they engage in a “process by which grammar is created” (Croft, 2001; Schmid,
2020). Language, on this view, is a dynamic system of emergent structures that in principle is always changing under
the influence of cognitive and interactional mechanisms that operate on the dialogical, enchronic timescale. As Schmid
(2020: 9) puts it, the “linguistic system is usage-based and emergent: the design and structure of language emerges
from and is continuously updated by usage”.

One of the main aims of usage-based and interactional, social-cognitive linguistics approaches is to describe how
linguistic knowledge is shaped by social-interactional and cognitive mechanisms at the level of language users engaged
in interaction (Divjak, 2019; Harder, 2010). The key commitment of these approaches is that “the emergence of gram-
matical patterning in on-line production, dialogically, and as a cooperative achievement” (Fried and Östman, 2005), is
based on cognitive and interactional processes whose application to communicative utterances in interaction shapes
the emergence of structure in language.

On the one hand, describing the processes that take place on the enchronic timescale represents an important part
of characterizing the evolutionary foundations of language (Hartmann and Pleyer, 2021; Levinson, 2019; Levinson and
Holler, 2014; Pleyer and Winters, 2014). That is, describing these processes and the sociocultural, interactional settings
in which they take place, as well as their respective cognitive, as well as evolutionary foundations, are part of specifying
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how “language-readiness” evolved in the human lineage (Arbib, 2012; Pleyer and Lindner, 2014; Pleyer and Hartmann,
2020). Together with elucidations of the processes relevant to language acquisition, language change, and so forth,
they therefore make up part of the “shopping list” of processes and abilities needed for language to evolve, and whose
evolutionary histories the science of language evolution needs to untangle.

Together with elucidations of the processes relevant to language acquisition, language change, and so forth, they
therefore make up part of the “shopping list” of processes and abilities needed for language to evolve, and whose evo-
lutionary histories the science of language evolution needs to untangle.

However, the focus on the dialogic, in-vivo, pragmatic and interactive emergence of structure has implications
beyond characterising the language-ready brain. Namely, they form part of the explanatory framework for the question
of how (proto)language(s) came to have structure in the first place, that is for the question of how (proto)language(s)
evolved. Processes of grammaticalization and constructionalization form one important part of this puzzle, as they have
been argued to have led to the gradual transition from protolanguage to modern language (e.g. Arbib, 2012; Bybee,
2010; Heine and Kuteva, 2007).1 Grammaticalization describes a process in language change in which lexical words
turn into grammatical structures. For example, in French, the lexical item “pas” (step) has become grammaticalized
as part of the French “ne. . .pas” negation construction (e.g. “Il ne chante pas”, he doesn’t sing), with spoken French
increasingly dropping the original “ne” negation part, marking a syntactic change in progress (e.g. “Je ne sais
pas”?“Je sais pas”, I don’t know; cf. Ashby, 2001). From a construction grammar perspective, if a new constructional
pattern emerges in the history of language change, this is referred to as constructionalization (Traugott and Trousdale,
2013). For example, in the history of English, the BE going to future construction (“e.g. I am going to regret this”) has
emerged out of a construction referring to physical movement (e.g. “I am going to the shop”) (Bybee, 2010; Hartmann
and Pleyer, 2021; Heine and Kuteva, 2007).

However, the enchronic emergence of structure in interaction represents another central, interlocking puzzle piece in
that the mechanisms implicated in the interactive emergence of structure have the potential to explain how the first pro-
tolinguistic structures emerged in interactive agents. In the following, I flesh out this picture more fully with regards to the
mechanisms that are of special importance for this process. From the perspective of usage-based, constructionist
approaches, these changes take place in terms of the emergence of and changes to constructions, that is form-
meaning pairings and their relationship to each other within a dynamic network. In other words, emerging constructions
underwent a dynamic process of ad hoc constructionalization (Brône and Zima, 2014; cf. Traugott and Trousdale,
2013). As will be further discussed in Section 4 these processes and their operation on the enchronic timescale also
have implications for the subsequent conventionalization and constructionalization of structures in the development
of (proto)languages and the transition of modern language(s).

4. LANGUAGE EVOLUTION AND THE ENTRENCHMENT AND CONVENTIONALIZATION OF (pROTO)lINGUISTIC
STRUCTURES

The scenario that arises from the perspective outlined here is one of a complex scaffolding process in which protolin-
guistic structures emerged as temporary problem-solving devices in individual communicative interactions. Recurring
problems and tasks led to the frequent re-emergence of particular structures (Dabrowska, 2010; Fischer, 2015), or
as Christiansen and Chater (2022, p. 15) put it: “Language is a clumsy, chaotic product of the demands of the moment.
Yet the improvisations we concoct to solve each new communicative challenge are shaped by how we solved previous
challenges, which then informs how we cobble together the solution to the next.” The likelihood of particular structures
re-emerging repeatedly was also boosted by frequently re-occuring solutions to communicative problems being increas-
ingly consolidated in memory and becoming increasingly entrenched, thus making them emerge more easily and fre-
quently in subsequent interactions.

This also made them more likely to be used with different communicative partners, leading to diffusion and spread of
emergent structures through the community. This process is described as “usualization” by Schmid (2020): “recurrent
utterance types become established and are sustained and continually adapted as agreed-upon means of reaching
recurrent communicative goals in specific contexts and can therefore function as tacit norms.” Usualization then leads
1 Note that while these and other authors agree in taking a gradualist perspective their conceptions of of what protolanguage are quite
different from each other (see, e.g., Tallerman, 2012; Progovac, 2019, pp. 31–66 for discussion). In addition, Heine and Kuteva (2007,
p. 4) do not use the term “protolanguage” and instead are concerned with changes that occurred from’early language” to ‘modern
languages’ via processes of grammaticalization. That is, what is described as the protolanguage-language continuum here does not fit
neatly into Heine & Kuteva’s conceptualisation, who distinguish between non-language and early language on the one hand, and early
language and modern languages on the other hand.
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to the diffusion of emergent, usualised structures through the community, leading to their conventionalisation.2 Accord-
ing to Schmid (2020) conventionalization refers to the process in which communities of interacting agents, for example
members of a (proto)lingusitic community establish and readapt regularities in their communicative behaviours. This
process is based on the repetition of usage activities during usage events, and can be defined as the continuous mutual
matching and coordination of communicative practices and knowledge (Schmid, 2020).

On the social side, this dynamic can also be seen to have a spiralling, ratcheting effect (Tomasello, 1999), where
particular resources and strategies for communicative problem-solving could be cumulatively built upon, changed
and adapted in interaction. This is in line with the view that grammatical structures are “best understood as what has
been ritualized from interactions” (Thompson and Couper-Kuhlen, 2005). On the cognitive side, more frequent use of
(proto)constructions also has an effect of constructional generalisation. As constructions become more entrenched,
automated, and more habitual for a (proto)language users, they also gradually become more schematic: “As the use
of a construction expands incrementally, its mental representation is being adjusted too: the construction becomes more
abstract, more schematic, more productive – more general” (Neels, 2020a). More schematic (proto)constructions also
had the potential of widening and expanding their context of use in a similar manner as is found in grammaticalization
(Himmelmann, 2004; Neels, 2020a). For example, in the history of English demonstratives grammaticalized into defini-
tive articles (see the analogous development in French, where the Latin distal demonstrative “ille” was grammaticalized
into the definitive article “le”). As a consequence, they also expanded the context in which they are used. That is they
started “to co-occur regularly with proper names or nouns designating unique entities (such as sun, sky, queen, etc.), i.e.
nouns they typically did not co-occur with before” (Himmelmann, 2004, p. 32). Context expansion is influenced by ana-
logical mappings and associations of similar constructions and contexts, which is in line with approaches that assign
processes of analogy a catalysing role in the evolution of protolanguage(s) (Brand et al., 2020).

Once these widening contexts became themselves conventionalised within a community, i.e. once the repeated con-
texts they were used in were absorbed into the conventional semantic meaning of the constructions, they could then
potentially serve as points of departure for further elaborations and extensions of (proto)constructional schemas (De
Smet, 2016; Neels, 2020a; Traugott and Trousdale, 2013).

In the context of cumulative culture, this process therefore has the potential to explain the emergence of the first pro-
tolinguistic structures, their subsequent rise in complexity and structuring, and their spread through communities. The
gradual transition from protolanguage to modern language is assumed to have happened in the human lineage over an
extended period of time, meaning that the processes described here were characteristic of the emergence of protolin-
guistic communication within the hominin lineage in general. Generally, a usage-based, constructionist view of a gradual
transition from a protolinguistic phase to a linguistic phase, or from protolanguages to modern languages is consistent
with the view that there were several protolanguages out of which extant modern human languages developed. In the
words of Nichols, (2012, p. 572), this view is consistent with the assumption that “language originated gradually over a
diverse population of pre-languages and pre-language families.” It is also consistent with the view that basic protolan-
guages emerged independently in different homin species, such as in different homo erectus populations in Africa, Asia
and Europe starting around 1.9 mya (Planer and Sterelny, 2021).

In combination with processes of grammaticalization and constructionalization, the processes outlined here also
have the potential to explain the gradual transition to modern forms of human language through cumulative systemic
changes on the level of ‘communities of practice’ (Eckert and McConnell-Ginet, 1992). Reoccurring structures turned
into routines that were used with more and more communicative partners. This led to temporary, emergent communica-
tive routines turning into an inventory of entrenched community-wide communicative routines – protolanguage.

Over time, these developed increasing degrees of conventionalisation within the community. As argued for by Planer
and Sterelny (2021), rich, stable protolanguages depend on large-volume, reliable and accurate social learning within a
community. The earliest archaeological signature we have for this type of learning is around 800kya, which suggests
that richer protolanguages evolved around this timeframe in heidelbergensis. Vocal control increased between
1.9 mya and 800kya and was largely in place by 800kya. This suggests that vocal elements became more central in
2 In the dynamic process of usualization, a linguistic unit or pattern becomes more common within a usage community. Increasing
usualization therefore leads to conventionalization. For example, a term like “selfie” became less and less dependent on cotext and
context to resolve its meaning, becoming more and more expected to be used as a term when somebody wanted to express they took a
picture of themselves. At some point, most members of a usage community make this unit part of their usage, leading to its
conventionalization (Schmid, 2020: 129).
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multimodal protolanguages during the transition from homo erectus to homo heidelbergensis.3 Protolanguages increas-
ingly accumulated changes through processes of cumulative innovation, evolving into a fully grammaticalized and con-
ventionalised structured inventory of constructions shared by a community – language. Networks of constructions
approaching the linguistic pole on the protolanguage-language continuum likely have existed at least since the emer-
gence of different homo sapiens populations across Africa (Scerri et al. 2018) and in Neanderthals and Denisovans
(Dediu and Levinson, 2013; Dediu and Levinson, 2018; Johansson, 2015) starting around < 300 ka (Planer and
Sterelny, 2021). They might possibly also date back to our last common ancestor with Neanderthals, 500kya (Dediu
and Levinson, 2013).

However, these interactional mechanisms are hypothesised to also have led to the emergence of the first (proto)con-
structions, which are assumed to have a considerably deeper time depth. Levinson and Holler (2014), for example,
argue “that the origin of modern speech, and the prevalence of the vocal tract in human communication, would seem
to lie somewhere between 1.4 Ma and ca 600 000 years ago.” On this view, many foundations for the emergence of a
protolinguistic communication system would have already been in place in the immediate ancestor of Homo heidelber-
gensis, and in later erectines in general (cf. Planer and Sterelny, 2021). These include, for example, ritualised gestures,
pointing, iconic gestures, and voluntary vocal utterances. In addition, they also include many aspects of the “interaction
engine” underlying sociocognitively sophisticated bouts of collaborative communication characterised by turn-taking,
processes of the negotiating of meaning as well as the stabilisation of communicative constructs in interaction and their
diffusion in a community (Levinson and Holler, 2014).

Ancient humans around < 300kya likely had a fully language-ready brain, though, “they may well not yet have had a
social life that would support the maintenance and transmission of full language” (Planer and Sterelny, 2021: 179). How-
ever, starting around this time there is evidence that homo sapiens groups grew in social scale, engaged in novel forms
of complex cooperation, including more cooperation across as well as within groups, including delayed-return and recip-
rocal cooperation, division of labour, and new hunting technologies using high-velocity projectile weapons requiring
smaller but more coordinated hunting parties (Planer and Sterelny, 2021). This in turn also required negotiating the com-
plex interactions and the conflicts that come with these developments. Planer and Sterelny (2021) argue that this was a
critical driver for the evolution of full language, involving the development of explicit norms and ways to express them
linguistically, social role negotiation, social stress relief, specifying elaborate kinship relations to stabilise cooperative
relationships, the reduction of aggression, as well as methods of sharing perspectives, such as storytelling, ritual,
and gossip (see also Dunbar, 2009; Sterelny, 2016).

Structures that enabled interactants to negotiate these aspects of social life are therefore likely to have emerged in
this transitional period in which (proto)languages moved closer to the linguistic pole of the protolanguage-language con-
tinuum, and to not have characterised earlier erectine and heidelbergensian protolanguages. Whereas some form of
displacement is likely to have characterised earlier protolanguages, “linguistic resources to unambiguously express
claims about past contributions and future expectations” would have been needed in the cooperative social environ-
ments of homo sapiens (Sterelny, 2016, p. 182). That is, at least with the advent of homo sapiens, linguistic resources
managing more complex forms of displacement would have been needed than those found in earlier protolanguages.
Such forms of grammatically marked displacement would also have been necessary for joint action planning (Planer
and Sterelny, 2021) as well as for sharing information on the social reputations of others, their actions and the contexts
of those actions, in order to explicitly manage and negotiate one’s own and others’ social ‘face’ (Goffman, 1967; Pleyer
and Pleyer, 2022). In general, the less information can be assumed to be shared between interactants, the more com-
munication needs to be regularised, conventionalised, and explicit, that is there are selective pressures for grammati-
calization (Sterelny, 2016). Overall, then, the development of fully modern language and its “grammar of sharing”
(Tomasello, 2008) built on more complex social interactions that emerged as homo sapiens developed more complex
3 “Multimodal” here refers to the fact that language include “multiple concomitant channels of expression (i.e. gesture, prosody, facial
expression and body movement), (Vigliocco et al., 2014), which can be seen as different expressive channels (Oben and Brône, 2016)
that contribute to the meaning of an utterance in context. In the words of McNeill (1992, p. 2), elements in other modalities, such as
gestures “gestures are an integral part of language as much as are words, phrases, and sentences.” This multimodality is also
hypothesized to have characterised protolanguages, and to a higher degree than in modern spoken languages, where the vocal
modality is dominant (e.g. Arbib, 2012; Levinson and Holler, 2014). Modern spoken languages seem to include multimodal
constructions (for example, the combination of an utterance with a headshake, Andrén, 2014; see also Steen and Turner, 2013).
Moreover, gestures that are both conventional and familiar within a usage community and are tied to a specific meaning when tied to
particular expressions can be argued to be just as much part of language as other constructions (Langacker, 2008) From the
perspective of a multimodal protolanguage, such (proto)constructions and conventionalised gestures, would have been even more
prevalent in protolanguages (For a critical discussion of the ambiguities of the term “multimodality”, see Zlatev, 2019).
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culture. This is the general, overall picture of the emergence of protolanguage(s) and their transition to modern
languages.

One of the key challenges for further filling in the details of this very broad general picture is it to investigate the dif-
ferent types of processes implicated in it and the levels at which they operate. On the one hand, as already indicated, we
need to distinguish between communication on the enchronic timescale, which leads to the online, in vivo emergence of
structure in interactions. And on the other hand, we need to look at the effects repeated instantiations of these enchronic
processes have across the diachronic level and the level of the history of a population. However, there is a second
important distinction that cuts across the different timescales involved in the emergence of (proto)constructions, namely
that between speaker-internal cognitive processes, and community-wide processes.

This distinction is also captured in Schmid’s (2020) Entrenchment-and-Conventionalization model. This model is a
usage-based, cognitive-linguistic model that combines individual, cognitive processes (entrenchment) and social pro-
cesses (conventionalization) to explain how language usage shapes language. Entrenchment processes refer to the
“the continuous routinization and re-organization of associations, depending on exposure to and frequency of identical
or similar processing events” that happen on the level of the cognitive systems of individual interacting with each other.
Conventionalization processes, on the other hand, refer to community-wide socio-pragmatic communicative processes
of how norms and regularities in communicative behaviour diffuse and become established in a community. Conven-
tionalization in this model does not operate on the minds of individual speakers, but over surface level populations of
behaviours, or in the case of (proto)language, utterances (Schmid, 2020; cf. Croft, 2000). Both processes interact
and reinforce each other, leading to the emergence and change of linguistic structure. As these processes are built
on domain-general as well as sociocognitive processes, they also have potential applications for a model of the emer-
gence of protolanguage(s).

One particular aspects that is highlighted in this model as well as in other recent work (e.g. Petré and Anthonissen,
2020; Petré and Van de Velde, 2018; Neels, 2020a,b) is that both macro-level diachronic change in communities and
micro-level idiolectal lifelong changes in the individual and their interactions are relevant for modelling the factors
involved in the emergence of structure across different timescales and levels.

A focus on “individuality in complex systems” (Petré and Anthonissen, 2020) from a constructionist perspective also
offers a solution to the gradual shift from protolanguage to modern languages. As research on individual differences in
language users’ native language attainment has shown (Dazbrowska, 2012; Dazbrowska and Street, 2006), people can

differ in their representations of the same token structures. In particular, they might differ in the level of abstraction at
which they represent and store a particular instance of linguistic knowledge. Some language users may have “extracted
an abstract generalization, others approximate their behaviour by relying on memorised exemplars or lexically specific
patterns” (Dazbrowska, 2020).

This presents a possible pathway for a gradual shift from protolanguage to modern languages. That is, at a given
point in the evolution of (proto)language(s), some interactants will still have relied mostly on exemplar representations
with limited schematicity, thus being closer to the protolanguage pole of the protolanguage-language continuum. Other
interactants at the same time will have abstracted higher-order schematic connections between constructs, thus being
closer to the modern language pole of the protologanguage-modern language continuum. This means that they will
have generalised schematic construction types over token sequences that other interactants do not treat as interrelated
to the same degree, if at all. This implies that there was a time in the transition from protolanguage to modern language
where more and more interactants recognised particular token structures, - or constructs,4 as types, whereas others
treated them as tokens. The former type of interactants then increasingly and gradually moved towards the modern lan-
guage pole of the continuum by incrementally adding more abstract generalisations. While doing so, they still retained a
significant number of specific constructions such as fixed and semi-fixed multiword expressions, idioms, prefabricated
chunks as well as low-level schemas, which still characterise a significant part of modern languages today
(Stefanowitsch and Flach, 2017; Pleyer and Hartmann, 2020).

What follows from this scenario is that at the same point in time, there were interactants with protolinguistic/linguistic
systems that were similar and overlapped in terms of their token and surface production, but that differed in the under-
lying cognitive mechanisms of how these surface tokens were produced and interpreted and that differed in the degree
of abstraction at which these surface tokens were represented. In other words, they produced similar constructs, but
underlying these constructs were different constructions in the (proto)language users’ mental inventory of constructions.
4 In construction grammar, ‘constructions’ are defined as form-meaning pairing of differing degrees of schematicity and abstractness
stored in long term memory, whereas ‘constructs’ are “actual physical realizations of constructions, that is, utterance-tokens (words,
phrases, sentences) that instantiate constructions in discourse.” (Fried, 2013, p. 423). (proto)language users internalising constructions
therefore means that they started to represent generalisations over multiple constructs they were exposed to in discourse.
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Such a usage-based perspective also shows that the question of “Who did the first speaker talk with?” or “who did a
user of a particular protolanguage stage communicate with?” do not really capture the way hominin interactions work .
(Proto)language users with more schematised networks of constructions communicated with (proto)language users with
less abstract and schematised constructional repertoires. In addition, successful communication during a given commu-
nicative episode was also scaffolded by ostensive-inferential communication, which aided the resolution of potential pro-
ducer/recipient mismatches (Johansson and Fujita, this volume, Heintz and Scott-Phillips, 2022) as well as repair
mechanisms (Dingemanse et al., 2015) and the interactional mechanisms of the alignment of emergent structures
described in this paper. This is what enabled hominins to play “(proto)language games” (cf. Wittgenstein, 1953) with
each other, “a rich, analogical, metaphorical and potentially highly creative means of conveying clues to one another,
which can require any amount of ingenuity and even playfulness to interpret.” (Christiansen and Chater, 2022, p. 21).
That is, even if the constructional representations of communicators differed from one another, due to the fundamental
and inextricably social nature of language, they still had all the necessary requirements to collaboratively construct and
improvise meaning in conversation.

Moving on from this stage, generational turnover will have played a role in the gradual protolanguage-language tran-
sition. As older members pass and leave the discourse community, certain constraints on what is accepted within that
community are lifted. This means that younger (proto)language users with higher degrees of abstraction can produce a
wider variety of constructs licensed by their more schematised constructional representation (Petré and Van de Velde,
2018). One of the key research desiderata that follow from the outline described here is to specify the interactional and
cognitive mechanisms involved in the in-vivo interactional emergence of constructions. To illustrate this research pro-
gramme, some of the most important mechanisms involved in this project will be outlined in the following section.

5. INTERACTIONAL AND COGNITIVE MECHANISMS INVOLVED THE EMERGENCE OF CONSTRUCTIONS IN
INTERACTION

Research in dialogic construction grammar (Brône and Zima, 2014), emergent grammar (Hopper, 2015), and inter-
actional linguistics (Couper-Kuhlen and Selting, 2018; Su, 2016) suggests that “the beginnings of the emergence of con-
structions can be found in individual interactions” (Su, 2016).

As argued by Brône and Zima (2014), in interaction language users set up temporary routines for the purposes of
communication and mutual understanding. These routines can be conceptualised as “ad hoc constructions” and the
process that leads to their emergence as “ad hoc constructionalization.” Ad hoc constructions can be described as “lo-
cally entrenched form-meaning pairings within the boundaries of an ongoing interaction” (Brône and Zima, 2014). Impor-
tantly, these ad hoc constructions are co-created in interaction, as interlocutors “jointly set up local constructional
routines with varying degrees of flexibility and fixedness” (Brône and Zima, 2014: 459). Many of the processes evolved
in ad hoc constructionalization are the same that generally lead to the abstraction of constructional patterns from usage
events that can be observed in all forms of language learning, albeit on a more local level. However, this means that for
a characterization of the interactional mechanisms involved in constructionalization in interaction, observations which
processes lead to the internalization of constructions are highly relevant as well.

As argued for in Pleyer (2017), ad hoc constructionalization can also serve as a mechanism to get protoconstructions
off the ground and lead to the emergence of protolanguage, making these processes even more crucial for specifying a
usage-based, constructionist model of language evolution. However, the present paper goes beyond focussing on the
role of ad hoc constructionalization, by looking at a wider range of mechanisms involved in the emergence of structure in
interaction. Key processes involved in the emergence of structure in conversation are the following, which will be out-
lined in more detail below: interactive alignment, conceptual pacts, resonance activation, reuse and modification, and
routinisation, schematisation, and entrenchment at the local level. Whereas interactive alignment, conceptual pacts
and resonance activation are processes that operate at the local level of an interaction, processes of reuse, modifica-
tion, routinisation, schematisation, and entrenchment take place over different timescales. This means that they are not
only relevant for the emergence of constructions in interaction, but also for their subsequent development over longer
periods of time. This also makes them especially important from an evolutionary perspective, as they have the potential
to explain not only how the first protolinguistic structures emerged in interaction, but also how these structures stabilised
into protolinguistic systems, or networks of protoconstructions in communities of protolanguage users.

5.1. Interactive alignment

The process of interactive alignment describes how interactants align their linguistic representations on different
levels (Pickering and Garrod, 2005). Alignment can take place across different levels of representation, including align-
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ment on the lexical and phrasal level, but also on the level of structures and thematic relations. It helps language users
to converge on shared conceptualisations of a situation and reaching communicative goals.

Importantly, interactive alignment extends beyond linguistic levels, as interactants also show coordination in terms of
gaze, gesture, body posture, and other nonverbal dimensions. This means that behavioural alignment is in fact a mul-
timodal phenomenon that involves processes of synchronisation in different modalities interacting with each other (e.g.
between speech and gesture, or speech and facial expressions, Levinson and Holler, 2014 Oben and Brône, 2016;
Rasenberg et al., 2020). As alignment is not confined to linguistic levels of presentation, but a general semiotic and
behavioural process, it therefore also has an important place in capturing how hominins converged on aligned expres-
sive behaviour that represented the basis for the emergence of protolinguistic structure.

Two foundational processes discussed in theoretical approaches to alignment are that of priming and grounding
(Oben, 2018; Rasenberg et al., 2020). Priming refers to a low-level, individual automatic process in which the instanti-
ation of a particular pattern of activation makes the subsequent activation of that pattern, as well as closely connected
patterns, more likely. A further distinction in priming is that between self-priming and other-priming. In self-priming, the
activation of a particular structure or pattern of activation increases the subsequent retrievability of that structure of the
producer and makes it more likely that they use the pattern again within an interactive bout. In other-priming, use of a
pattern or structure by one interlocutor makes it more likely that that pattern or structure will be used by another inter-
locutor in the dialogic exchange (Neels, 2020a; Pickering and Garrod, 2017). Both processes of priming have been sug-
gested to also play a role in grammaticalization, as they increase the likelihood of particular structures emerging in
interaction (Mair, 2017; Neels, 2020a; Pickering and Garrod, 2017). For instance, concerning a linguistic change that
was spearheaded by people born in the 1970s in North America, and by now can be considered the dominant quotative
construction in Spoken Northern American English (Tagliamonte, 2016), a speaker using the quotative be like construc-
tion in conversation (“And I was just like, ‘Oh my gosh,’” Tagliamonte, 2016, p. 50) would have made it more likely for
their interlocutor to use the same construction later in conversation, influencing its subsequent constructionalization.
This is another argument for the potential relevance of priming mechanisms for the emergence of protolinguistic struc-
ture and the transition to linguistic structure.

Grounding, on the other hand, focuses on processes of alignment as a result of high-level, interactive efforts of inter-
locutors to jointly coordinate referential expressions. That is, grounding refers to temporary agreements reached by
interlocutors on specific construals on different expressive channels as they interactively co-create meaning, and nego-
tiate a shared perspective on a situation (Oben, 2018; Rasenberg et al., 2020). When looking at interactive encounters,
it is likely that both processes of interactive synchronization are in operation (Oben and Brône, 2016). In fact, Rasenberg
et al. (2020) argue that priming and grounding should not be seen as dichotomous, but that instead alignment processes
should be seen as taking place on a continuum with priming and grounding representing the respective endpoints of that
continuum.

From an evolutionary perspective, what research on interactive alignment indicates is that the interactive mecha-
nisms involved in the emergence of (proto)linguistic structure in communicative encounters involve both more low-
level, automatic processes, as well as higher-level, mediated processes that involve hominin’s advanced abilities in
the domain of perspective-taking, social cognition, and ostensive-inferential cooperative communication (Heintz and
Scott-Phillips, 2022; Pleyer, 2017; Scott-Phillips, 2015; Tomasello, 2019; Pleyer and Lindner, 2014).

5.2. Conceptual pacts

As a specific expression of grounding processes in interactive alignment, the notion of conceptual pacts (or ‘refer-
ential pacts’) is of particular importance when considering how interacting agents converge, and first converged on
shared referential expressions in the evolution of protolanguage. In interaction, interlocutors often converge on specific
lexical referential expressions for an object, situation, or event (for example, if someone is a ‘thief’ or a ‘robber’, or some-
thing is a ‘bush’ or a ‘tree’). Conceptual pacts are often important for successful communication, especially when inter-
locutors need to agree on a particular construal, expression or perspective to refer to a referent that is ambiguous, for
which no prior agreed upon expression exists (for example in a maze-game task, cf. Garrod and Doherty, 1994) or if
multiple expressions can possibly be applied to the same referent. Matthews et al. (2010), for example, showed that
by 3 years of age, children are sensitive to the fact that conceptual pacts can be seen as agreements “made between
two people to take a given perspective on an object, where this agreement is believed by both interlocutors to be mutual,
and its maintenance is understood to be cooperative” (Matthews et al., 2010).

Importantly, such conceptual pacts are at first specific to a given interaction. This is also understood by children, who
have an awareness that a conceptual pact agreed upon with one interlocutor (e.g. calling a particular ambiguous round-
ish toy “a nose”), does not hold for interactions with another interlocutor (who might call the same object “an apple”; cf.
Matthews et al. 2010).
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According to Brône and Zima (2014), ad hoc constructions can be seen as conceptual pacts between interlocutors
that are set up as temporary routines during an unfolding interaction. As such, the process of agreeing on conceptual
pacts has obvious implications for language evolution, as it represents one kind of interactional mechanism that can
lead to the emergence of protolinguistic structures. From such an evolutionary perspective, it is also highly relevant
which factors influence the process of setting up conceptual pacts, as they can shed light on the processes involved
in the first protolanguage users setting up conceptual pacts in interaction to solve communicative tasks. Conceptual
pacts for situations where interlocutors need to agree on a new referring expression can also be influenced by the affor-
dances of the environment (Nölle et al., 2020). However, as soon as they acquire a history of being successfully used to
solve recurrent interactional tasks, especially when used with multiple interactants, just as other processes of interactive
alignment they can acquire degrees of conventionalisation (Garrod and Doherty, 1994), and have also been implicated
in potentially leading to processes of language change and grammaticalization (Nölle et al., 2020; Pickering and Garrod,
2017). Both interactive alignment and the specific process of forming conceptual pacts therefore are potentially impor-
tant interactional mechanisms involved in the emergence of (proto)constructions in the evolution of (proto)language(s).

5.3. Reuse and modification

Processes of interactive alignment on a more general level constitute processes of reuse, which also offer partici-
pants in an interaction the option to modify reused structures. That is, in interaction interlocutors not only reuse prior
utterances, but also modify them. On this view, previous discourse is a resource that language users can draw on in
new usage events (Langacker, 1987; Zima, 2013). This is in line with research indicating that formulaic utterances
and entrenched chunks of linguistic structure, including speech formulae (e.g. “see you later”, “have a nice day!”),
idioms (e.g. “to spill the beans”, “to kick the bucket”), fixed phrases (e.g. “monkey see, monkey do”, “the more, the mer-
rier”, “by and large”) and semi-fixed phrases (e.g. “pass the N please” “let’s give N a round of applause”), make up for a
much larger part of our knowledge of use than was previously believed (cf. Wray, 2002). For example, formulaic expres-
sions have been estimated to make up almost 25% of everyday speech (Van Lancker-Sidtis and Rallon, 2004). This
makes it likely that the interactions of protolinguistic hominins at one time also consisted to a large degree of such pre-
fabricated chunks or fixed expressions.

However, such processes have also been suggested to represent a way in which grammar can emerge through
building on and modifying previous “material” from prior utterances. In the words of Goodwin (2013, p. 9), “building sub-
sequent utterances through decomposition, reuse, and transformation of language structure provided by another is a
central locus for grammar as a form of public, social practice” (cf. Su, 2016).

From an evolutionary perspective, this opens up a way to describe the way in which individual interactions are the
communicative format in which (proto)constructions first emerged. Interestingly, additional support for this view also
comes from usage-based investigations of language acquisition. For example, Lieven et al. (2009) have shown that
when looking at the multiword expressions of two-year-old children, between 58–92% of their utterances where either
a) verbatim repetitions of a previous utterance, or b) could be generated by a single operation on a previous utterance.
This also represents a possible pathway for the gradual emergence of (proto)linguistic structure through reuse and mod-
ification of material from previous utterances. Reuse and modification then, are likely mechanisms both for the emer-
gence of constructions in interaction, but also for the diffusion and cumulative accretion of constructional changes in
communities of interacting agents.

Reuse and modification take place across different timescales, meaning that on the one hand interactants reuse and
modify material from a given interactional exchange. But on the other hand, they also reuse and modify material from
previous interactional encounters. In terms of the mechanisms involved in these processes, it is again probable that both
low-level individual and more high-level interactive features are at play. Within interactional enchronic encounters, prim-
ing (cf. Section 5.1) is an important mechanism that sets the stage for the reuse and modification of prior utterances, by
“creating cognitive conditions that facilitate the selective reproduction of recently used linguistic forms and structures”
(Du Bois, 2014).

Other such individual processes that influence reuse andmodification are themicro-entrenchment of structures in inter-
action as well as processes of local schematisation and routinisation, which is discussed in more detail in Section 5.5. In
terms of high-level interactivemechanisms, reuse andmodification are influenced by groundingmechanisms in interactive
alignment described in Section 5.1 as well as processes of resonance activation, which is described in the next section.

5.4. Resonance activation

Just as conceptual pacts, resonance activation can be seen as an interactional mechanism that is located more
towards the grounding pole of the priming-grounding continuum. This is the case because it relates to the way that
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speakers use materials and structure from previous utterances for purposes of stance taking and expressing perspec-
tives on a situation. Resonance activation can broadly be defined as “the activation of affinities across utterances” (Du
Bois, 2014). These affinities are intersubjective and conceptual-semantic correspondences that are built upon when
interlocutors re-use and exploit in their own utterances forms and meanings expressed by their interlocutor’s utterances.
As an example of resonance activation, take the following exchange between two preschoolers, which is often used as
an example by Deborah Tannen (e.g. Tannen, 2010):

GIRL 1: Did you know. . ... . . Did you know my babysitter, called Amber, has already contacts?
GIRL 2: My mom has already contacts and my dad does, too!
[Girl 1 laughs]
Girl 1: . . ... . .the same?!

In this example, the syntactic pattern of the second speaker resonates with that of the first speaker, including the
non-conventional word order (“My [NP] has already contacts”), which in the terms of DuBois‘ (e.g. 2014) dialogic syntax
can be interpreted as an expression of stance-taking and affiliation. Resonance activation can also be used for multiple
different purposes, including different conceptualisations of the same situation or entity, but they share the fact that they
represent a mechanism where structure is co-created on-line and in-vivo in interactional encounters to negotiate and
express perspectives. As such, resonance activation represents another mechanism implicated in how protolinguistic
hominins converged on the first shared constructions. Through resonance activation, interactants also engage in a pro-
cess of “dialogic bootstrapping” (Du Bois, 2014) where they attend to analogies between others’ and their own utter-
ances, which enables them to selectively replicate structures and patterns found in these utterances. From a
cognitive perspective, this then also leads to the entrenchment of these structures in language users, thus representing
another mechanism by which language users learn linguistic structures (Du Bois, 2014).

5.5. Micro-entrenchment, local-level routinisation and schematisation

Entrenchment is a key concept in usage-based approaches (Blumenthal-Dramé, 2012; Divjak, 2019; Langacker,
1987; Schmid, 2016, 2020). It captures the way in which repeated encounters in language usage impact cognitive
encoding and storage and strengthen the representation of these structures in memory (Divjak, 2019). In
Langacker’s (1987) original phrasing:

“Every use of a structure has a positive impact on its degree of entrenchment, whereas extended periods of disuse
have a negative impact. With repeated use, a novel structure becomes progressively entrenched, to the point of
becoming a unit; moreover, units are variably entrenched depending on the frequency of their occurrence.”

Importantly, entrenchment is a matter of degree, with structures exhibiting stronger and weaker degrees of entrench-
ment in memory. The process of entrenchment is influenced by a whole host of different factors, which include, but are
in no way limited to frequency effects, different types of salience, attention, contextual and pragmatic effects and pro-
cesses of memory consolidation (Divjak, 2019; Schmid and Günther, 2016; Schmid, 2016). According to Divjak (2019),
there are three types of effects that entrenchment has on linguistic representations:

1. “What You Do Often, You Do Faster and with Fewer Errors:” A structure that is cognitively entrenched in memory is
activated and processed with reduced cognitive effort and conversely, with an increased degree of automatization.

2. “Units that Occur Together, Refer Together:” The frequent association of structures leads to co-occurring structures
achieving unit status, which eases their simultaneous access and retrieval.

3. ”Units that Occur Together, Blur Together:” Structures that become entrenched are often chunked together, which in
some cases can lead to the emergence of a fused structure such as in I don’t know ? dunno and going to ? gonna
(Bybee, 2010).

These processes have wide-ranging implications for usage-based research on language evolution (Pleyer and
Hartmann, 2020), language learning (Pickering and Garrod, 2005; Schmid, 2016), language change (Hilpert, 2017;
Neels, 2020b), and the conventionalisation of entrenched units in (proto)linguistic communities (Hartmann and
Pleyer, 2021).

However, Brône and Zima (2014) also argue that entrenchment at the local level of an interaction, or “micro-entre
nchment” also plays a crucial role in the emergence of ad hoc constructions. As they argue, ad hoc constructionalization
“essentially involves the same type of entrenchment processes as in language acquisition (Pickering and Garrod, 2005:
99) and grammaticalization” (Brône and Zima, 2014, p. 467). Repeated reuse and modification driven by alignment and
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resonance leads to micro-entrenchment, making ad hoc constructions “locally entrenched parts of the repertoire (or
'mini-language', Du Bois, p.c.) of the specific interaction from which they emerge” (Brône and Zima, 2014, p. 483). Fram-
ing this repertoire of ad hoc constructions in terms of a ‘mini-language’ of course has interesting potential implications for
conceptualising the emergence of localised repertoires of ad hoc protoconstructions (or protoconstructicons) in interac-
tion as a crucial step in the evolution of protolanguage(s) (Pleyer, 2017).

Furthermore, as Divjak’s (2019) distinction of three types of entrenchment shows, entrenchment is not only a process
related to simple storage in memory, but can also lead to more routinised and schematised behaviours. Schematisation
as a discourse process can create both item-based schemas (such as “Where’s-the X?”, “I-wanna X”, “Look at X“), and
as discourse progresses has the potential of turning these schemas into more abstract and elaborate structures (such
as [Pronoun] [Verb of Desire] [Action], e.g. “I would like to have a cookie”) (cf. Tomasello, 2003, 2014). Schematisations
over instances of actual language usage are one of the core mechanisms thought to be responsible for language learn-
ing and language change in usage-based approaches (Barlow and Kemmer, 2000; Diessel, 2019; Langacker, 1987;
Traugott and Trousdale, 2013). In Brône and Zima’s (2014) model, they are also hypothesised to operate on the local
level, and in tandem with local routinisation, represent important cognitive and interactional mechanisms involved in ad-
hoc constructionalization. In addition, these local processes also represent important candidates for mechanisms
involved in modelling the process of the emergence of protoconstructions in hominins.

In all, the interactional and cognitive mechanisms outlined in Section 4 are important processes that have the capac-
ity to explain how protolinguistic structure could have emerged in communicative encounters of interacting hominins on
the enchronic timescale. However, as already indicated, this description of possible processes that lead to the emer-
gence of protoconstructions also has implications for a model of how ad hoc protoconstructions became entrenched
in the minds of individual protolanguage users. In such a model, if temporary structures emerge and recur frequently,
they stabilise across multiple discourse encounters and emerge as schematised community-wide construction without
being limited to individual interactional encounters. Building on this, they can then be subject to further cultural evolution
and cumulative change such as grammaticalization and constructionalization, leading to the gradual transition of pro-
tolanguage(s) to modern language(s), as outlined in Section 4.

6. CONCLUSION

In this paper I have highlighted the potential role of interactional and cognitive mechanisms in the evolution of (proto)
language(s). Specifically, I have shown how a process of ad hoc constructionalization on the enchronic timescale driven
by these mechanisms could have led to the emergence of (proto)constructions in interactions. These emergent, tem-
porary protoconstructions could then have provided the starting point for increasing entrenchment and conventionalisa-
tion of frequently recurring patterns, setting the stage for the further evolution of protolanguage(s) and the gradual
transition towards the language pole on the protolanguage-language continuum.

I have discussed some models that promise to be highly relevant in further addressing the dynamics and processes
evolved in the emergence of protolanguage(s) and their transition to modern language, such as the Entrenchment-and-
Conventionalisation Model (Schmid, 2020), as well as the relevance of factors also involved in grammaticalization and
constructionalization. However, this discussion has only scratched the surface of relevant mechanisms. A more
extended look at how the various processes in this and other models as well as grammaticalization and construction-
alization research may have operated in the evolution of (proto)language(s) promises to have wide-ranging implications.

Overall, the focus on cognitive, social and interactive mechanisms on the enchronic timescale on the one hand, and
on community-wide socio-communicative processes of diffusion and conventionalisation on the other hand has a num-
ber of important implications for future research. One of them is the desideratum to integrate sociolinguistic research
and theorizing into accounts of the emergence, stabilisation, and diffusion of linguistic structure. This point is forcefully
made by Roberts and Sneller (2020). They show that a) language evolution research so far has made little contact with
sociolinguistics and that b) integrating language evolution research with sociolinguistics and initiating a theoretical
debate between these fields has the potential of leading to significant theoretical and empirical progress. Such an inte-
gration can prove profitable both for evolutionary linguistic research on the emergence of protolanguage(s) and the tran-
sition to modern language(s).

As the present paper has also shown, another research area with important implications for language evolution is
research on the changes in the language use of individuals across the life-span. After being neglected for a long time,
this aspect has recently been receiving increasing attention in diachronic linguistics (De Smet, 2016; Neels, 2020a;
Petré and Anthonissen, 2020; Petré and Van de Velde, 2018). Research on the life-span change in the organisation
of the structured network of interconnected items internalised by communicative agents can help in outlining the pro-
cesses that would have operated in the minds of protolanguage users and how new constructions could have emerged
within an individual’s life-span. That is, this area of research can help in investigating not only the process of how con-
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structions become entrenched in a (proto)language user’s (proto)linguistic system, but also how this system changes
with age, repeated language usage and interaction with a community. This research can therefore help language evo-
lution address the tension and relation of changes at the micro-level of the individual and the macro-level of a linguistic
community (Neels, 2020b: 360; De Smet, 2016).

Lastly, whereas the scenario outlined here drew from different sources of evidence to build a verbal theory, this
model would surely profit from further theory building informed by computational modelling of the interplay of cognitive
and interactional mechanisms operating on individual (proto)language users as well as populations of utterances within
a community across different timescales (Guest and Martin, 2020; van Rooij and Baggio, 2021; Zuidema et al., 2020).
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