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26 evolutionary roots of human cooperative communication:
Using the CA-assisted comparative approach for quantitative
and qualitative analyses 
Simone Pika, Ray Wilkinson

Human language is underpinned by a cooperative infrastructure—rapid turn-taking—which has been

implicated as an ancient evolutionary mechanism already present before the dawn of language. Research

into turn-taking skills of other animals, evolutionary precursors as well as informed systematic

comparisons is, however, only at its beginning. Here, we will illustrate a recently developed comparative

framework, and demonstrate its operationalization by focusing on communicative interactions of one of

our closest living relatives, chimpanzees (Pan troglodytes). We will use a ‘CA-assisted comparative

approach’, combining analytical questions, and prior �ndings from comparative research to instigate

more research into this intriguing area.

26.1 Introduction

Human sociality is characterized by an exceptional way of engaging in highly complex, mentally mediated, and

extremely structured social interactions (En�eld and Levinson 2006). These are facilitated by humans’

sophisticated cognitive skills (Tomasello 1999; Matsuzawa 2008), peculiar communication system—language

(Hurford 2004)—and a level of cooperation suggested to be unique to humans only ( En�eld and Levinson

2006; Rand and Nowak 2013). This capacity for social interactions also enables humans to participate in a

common mental world where individuals have expectations about each other’s behaviour and beliefs, about

what we share and what we do not share concerning knowledge, intentions, and motivations.
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It is such features of human sociality and social interaction which have in recent years been brought to the fore

through an in�uential hypothesis—the ‘interaction engine hypothesis’ (Levinson 2006a, 2019). It also adds a

new perspective to evolutionary scenarios of human language by postulating that it is not language that made

human communication possible but rather a speci�c capacity for social interaction. This interactional ethology

or ‘cognition-for-interaction’ (Levinson 2006b) antecedes language both phylogenetically and ontogenetically

and involves speci�c social cognitive and interactional abilities. Social cognitive skills are, for instance, joint

attention, common ground, collaboration, and reasoning about communicative intent (Clark 1996), and

interactional skills concern face-to-face interaction, frequent employment of mutual gaze, and the exchange of

rapid communicative turns. The latter, conversational turn-taking (see, for other turn-taking systems,

Sacks et al. 1974), is characterized by distinct organizational features, allowing (i) for one participant at a time

to communicate or act (Sacks et al. 1974), (ii) to link turns into a sequence such that a turn can be seen as

responsive to a prior turn rather than as unrelated to it, and (iii) to display understanding of a prior

contribution by responding to it appropriately or, alternatively, displaying a dif�culty in understanding it such

that the original communicator may then repair, or redo, their message (Kitzinger 2012). There is some

evidence that certain key organizational features of interaction, including aspects of turn-taking organization,

can be thought of as candidates for universals across cultures and languages (e.g. Stivers et al. 2009;

Dingemanse et al. 2015; Kendrick et al. 2020). However, further research into this area is warranted since

currently investigated sample sizes across cultures are very small (Stivers et al. 2009). In addition, there is an

ongoing debate, although with little relevant empirical data analysis, concerning cultural variation in turn-

taking practices, especially in non-Western lifestyle groups (Weisz et al. 1984; Rogoff et al. 1993; Chaudhary

2012; Schroder et al. 2012).

p. 488

Recently, the interaction engine hypothesis, and speci�cally precursors of involved skills and mechanisms and

degrees of complexity, also started to inspire comparative researchers (e.g. Rossano 2013; Ben Mocha et al. 2019;

Heesen and Frohlich 2022; Mondada and Meguerditchian 2022; Schel et al. 2022). In addition, the tremendous

body of existing work on temporally coordinated signalling in non-human species (see, for recent reviews,

Pika et al. 2018; Vanderhoff and Bernal Hoverud 2022; Ravignani et al. 2019) suggests that turn-taking and

involved elements may indeed be one of the most ancient layers of the language system (Levinson and Holler

2014).

For instance, Pika and colleagues (2018) provided an overview of existing studies on temporally coordinated

signalling with a special focus on types of signals used, time windows/temporal relationships involved, and the

avoidance of overlap. Researching studies published over the last �fty years and across four animal taxa

(insects, anurans, birds, and mammals), they showed that birds use a large variety of different signals, deploy

�exible interaction strategies, and display relatively high levels of temporal precision during duetting (i.e.

‘acoustic interactions between two partners of the opposite sex’; Pika et al. 2018 citing Bailey 2003) that seem

to be tightly linked to a species’ social structure. Concerning anurans, temporally coordinated signalling was

predominantly used in the form of antiphonal advertisement calls (i.e. referred to as call-and-response with

some authors applying the term to denote exchanges of the same call type) by males, characterized by overlap

avoidance. However, in some species, overlap seems to be typical (e.g. American toad males) while other species

also engaged in duets (e.g. American clawed frogs).

The overview of studies into temporally coordinated signalling in mammals showed that some signs of turn-

taking seem to be present in all the major primate branches—prosimians, monkeys, smaller and great apes—

and in four distantly related mammal groups—bats, cetaceans, elephants, and mole rats. The majority of

studies concerned vocal exchanges and were characterized by considerable between-species variability with

regards to involved temporal relationships. Recent studies have also been focusing on gestural interactions

and showed that some elements of human cooperative turn-taking are also present in non-vocal interactions.

p. 489

Concerning insects, Pika and colleagues (2018) reported that temporal exchanges are very diverse and range

from vibration, percussion, stridulation, click mechanisms, air expulsions, and bioluminescence.
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Overall, Pika and colleagues (2018) concluded that despite all research efforts, the existing knowledge about

temporally coordinated signalling of non-human animals in comparison to human social action during

conversational turn-taking is currently relatively small, with methodological confounds preventing

meaningful cross-species comparisons. The extent to which cooperative turn-taking is uniquely human or

represents a homologous and/or analogous trait is, therefore, currently unknown (Pika et al. 2018).

To bridge these existing gaps and instigate systematic quantitative comparisons across species and taxa, Pika

and colleagues adopted and expanded parameters used in the CA-assisted comparative approach (see for more

details in section 26.1.1.) and formulated a new comparative framework. The framework focuses on four

distinct elements that can be measured and reliably assessed:

(A) Flexibility of turn-taking organization

(B) Who is taking the next turn?

(C) When do response turns occur?

(D) What should the next turn do?

Element A—�exibility of turn-taking organization—refers to the �exibility of turn-taking production. This

means that turn-taking sequences can be composed of different units, and can involve different modalities,

sizes, and ordering of turns. Flexible production can also be shown by underlying cognitive �exibility, with

individuals voluntarily changing and adjusting signals/actions to the attentional state of recipients, and the

social context and matrices. Operationalization of this element may focus on assessing signal and action types

involved (e.g. gestures, vocalizations, facial expression types and frequency, multimodal combinations),

frequency, order, and sequence of involved units via means of capturing statistical association patterns

(Bosshard et al. 2022; or hallmarks of intentionality Dennett 1971, Fröhlich et al. 2016).

Element B—who is taking the next turn?—centres on the interactants and their interactional behaviours, that

is, who can or should produce the next signal and which techniques are used for allocating turns to individuals

or parties. Operationalization of this element may focus on measuring gaze direction, distance between

interactants, approach and signalling behaviour, and test for possible linkages between behaviours produced

before the �rst turn and taking the turn.

Element C—when do response turns occur?—refers to the time window and temporal relationship between an

initiating turn and its response turn. Operationalization of this element may focus on measuring the time

windows between turns via ‘units’ (signal/gesture or action, turn one; Hilbrink and colleagues 2015, Kolff and

Pika in review), produced by one individual, and receiving a unit (signal/gesture or action) from another

individual, involving role reversal (signaler/actor-recipient roles). If not reliable (e.g. the start of a gesture

cannot be seen), it can be assessed by measuring three distinct parameters: delayed response (≥ 2 sec),

immediate response (≥ 0 < 2 sec), and overlapping responses (< 0 sec) (Fröhlich et al. 2016).

p. 490

Element D—what should the next turn do?—centres on one of the most fundamental structures in the

organization of human conversational turn-taking: adjacency pairs (Schegloff 2007). Adjacency pairs have

distinct characteristics, that is they can be recursively reproduced (Levinson 2013) and expanded in

conversation. They consist—in a minimal, unexpanded form—of two turns, which are produced by different

participants, are adjacently placed, and are relatively ordered into �rst pair parts (actions that initiate some

exchange, e.g. requests), and second pair parts (responsive actions, e.g. grants) (Schegloff 2007).

Operationalization of this element may focus on assessing order and sequence of turns involved, and frequency

of adjacency pair-like sequences used via means of capturing statistical association patterns (Bosshard et al.

2022).
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26.1.1 On which methods does this framework rest and how does it work?

26.1.1.1 Data collection, data representation and transcription, and data analysis

The introduced comparative framework is based on the methodology of the CA-assisted comparative approach,

which was developed in 2012 by Wilkinson and colleagues (2012). We will outline the methodology in terms of

three aspects, which can be interlinked, i.e. data collection, data representation and transcription, and data

analysis.

As Mondada (2012: 32) noted: ‘Conversation analysts use audio and video recordings of naturally occurring

activities to study the details of action as they are temporally and sequentially arranged, moment-by-moment,

by the participants within the very context of their activity’. A number of features here are relevant for how this

methodology is applied within the comparative framework.

First, the aim is to capture ‘naturally occurring’ interactions, i.e. interactions which would have taken place, and

taken place in the same way, if they were not being recorded for research purposes. The aim, therefore, is to

minimize the potential impact of the recording device, and of any co-present researcher(s), on the interaction.

Any possible interference (e.g. the animal displaying an awareness of the researcher’s presence) is noted, and a

decision has to be made as to whether that part of the recording constitutes ecologically valid data for the

purposes of analysis.

Second, this focus on recording naturally occurring interactions and activities is linked to the aims of the

analysis which include explicating how certain social practices (including vocalizations, signals, and other

forms of embodied activity) are understood by the participants as constituting certain meanings or actions

(such as requesting, offering, greeting, etc.). These practices are assumed to be social in the sense that their

meanings are understood by all competent members of the group, and this informs how the practices are

produced and interpreted by the participants within natural social interactions. There is an assumption that

social interaction is ‘orderly at a minute level of detail’ (Stivers and Sidnell 2012: 2) and that this is due to the

fact that it is the product of contributions by participants who share common competences in reasoning about,

and producing, contributions to interaction. An overarching goal of analysis is to describe the shared practices

and their meanings/actions using, in the �rst instance, an inductive qualitative methodology (Stivers and

Sidnell 2012).

p. 491

Third, analysis focuses closely on how the participants act and react to each other within the interaction.

Temporal and sequential issues are of central importance to how participants make sense to each other within

a given interaction, and therefore are also important aspects of the analysis. For example, to understand what a

particular vocalization or gesture ‘means’, analysis focuses on how the recipient of that vocalization or gesture

appears to interpret it in the following turn. As Heritage and Atkinson (1984: 1) noted (in relation to the analysis

of human social interactions), an advantage of this methodological focus on participants’ behaviour is that

‘[t]he analyst is thus not required to speculate upon what the interactants hypothetically or imaginably

understood. … Instead, analysis can emerge from observation of the conduct of the participants’. Thus, in

analysing the meaning of a particular contribution, rather than attempting to hypothesize about a participant’s

intention, analysis can be based in part on the recipient’s interpretation as seen through their response or

reaction in the following turn.

The fact that close analytic attention is paid to the nature of the participants’ vocal and embodied

contributions, how these are reacted to in the following turns, and how these emerge within a particular

sequential context of prior contributions, has a consequence for how data within this approach is transcribed

and represented. Vocalizations and instances of embodied conduct are transcribed and/or represented (e.g. in

the form of video stills or pictorial representations of these stills) not in isolation but rather in the context of

what occurred within the interaction both prior to and following the focal contribution(s). In addition, since
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26.1.2 What is this method good for?

within CA no a priori assumptions are made by the analyst about which aspects of the participants’ vocal or

embodied conduct may be relevant (Heritage 1984), the transcription and representation of the data tends to be

detailed (Wilkinson et al. 2012; Rossano 2013; Mondada and Meguerditchian 2022). In addition, close attention

is paid to capturing the temporal and sequential unfolding of the interaction as it is produced by the

participants’ contributions on a moment-by-moment basis.

Over the last �fty years, CA has become the main approach within sociology and linguistics for investigating

human social interaction (Stivers and Sidnell 2012). Based on collections made up of detailed analysis of

individual instances, CA has uncovered systematic organizational features of interaction. This approach has

shown that participants draw on these organizational features to produce intelligible contributions,

understand those contributions, and co-construct coherent sequences and larger episodes of linked

contributions. These social organizations of practice constitute solutions to generic problems of how

participants might coordinate their interactions (Schegloff 2006). They include, for human interaction, the

organization of turn-taking, the organization of sequences of actions between participants whereby an

initiating action by one participant, such as a request, is followed by a responding action by another

participant, such as a granting or a declining of that request (Schegloff 2007) and the organization of repair

(i.e. the practices whereby participants can highlight and potentially deal with errors in speaking or problems

with hearing or understanding of another’s speech; Kitzinger 2012).

p. 492

The explication of these generic organizations of practice has a number of bene�ts for the issues addressed in

this volume. First, it provides a detailed understanding of the nature of human social interaction, including

aspects of turn-taking organization, sequence organization, and repair organization, which appear to be

candidate universals across cultures (Stivers et al. 2009; Dingemanse et al. 2015; Kendrick et al. 2020). Second,

it provides a methodology for the analysis of social interactions in non-human species (Wilkinson et al. 2012;

Logue and Stivers 2012). Third, it provides a broad framework for systematically comparing interactions

between taxa and species, enabling inferences about possible factors driving the onset and development of

distinct communicative skills and underlying cognitive mechanisms. This provides for the possibility of also

tackling in more detail the evolutionary trajectory of abilities composing the strati�ed system of language

(Levinson and Holler 2014).

Regarding turn-taking speci�cally, CA has highlighted a number of features of this aspect of social interaction

whereby participants can coordinate their talking together on a moment-by-moment basis and resolve ‘who

should talk or move or act next and when they should do so’ (Schegloff 2006: 71). This highlighting of the

importance of turn-taking in human social interactions and the fact that it is a precursor to language both

ontogenetically and perhaps also phylogenetially (Levinson 2016) resulted in a considerable increase of turn-

taking studies in other animal species.

While human co-participation in many interactional activities (e.g. dancing together) typically involves each

participant moving or acting simultaneously with another, talking within social interaction is largely a one-at-

a-time activity. As one participant talks, the other remains (relatively) silent (although embodied activity by a

recipient, such as gesture or gaze at, or away from, the speaker, occurs, and can in�uence the emerging talk;

Goodwin 2018). This one-at-a-time nature of talking within interaction has a consequence for the roles of the

participants; one can, temporarily, be the primary active producer of a communicative act, while the other is

primarily the recipient of that communicative act. Also, when (in a two-participant interaction) that recipient

in the next turn-at-talk becomes the speaker, their contribution can be examined by the prior speaker/now

recipient for how (and whether) this new turn-at-talk is responsive to the prior turn (Schegloff 2006).

Conversation is thus collaboratively co-constructed by the participants on a turn-by-turn basis.

p. 493
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26.1.3 What have we learned from using this method?

26.1.3.1 Dataset and analysis

In their in�uential paper on turn-taking in human conversation, Sacks and colleagues (1974: 700) noted some

‘grossly apparent facts’ about conversation, and attempted to produce a simple model which would be capable

of accommodating them. As well as the one-speaker-at-a-time nature of conversation, these facts including

observations both about the variability—or �exibility—of turns and also about the apparent orderliness of how

turns are exchanged (e.g. that turn-taking commonly occurs with little overlapping talk). The resulting model

of turn-taking consists of a component about the nature of the turns, a component about the allocation of the

turns between speakers, and a series of rules linking the two components. One rule, for example, concerns how

the next turn may be allocated by means of the current speaker producing a turn (e.g. a question) which selects

another participant to be the next speaker (Element D of the comparative framework) (Schegloff 2007).

As noted above, CA research on human social conduct is based on collections of instances from naturally

occurring social interactions which together can provide evidence of relevant organizations of practice (e.g.

turn-taking, repair, or sequences of actions) and how the participants produce their own conduct and interpret

the conduct of others in relation to those organizations. A CA-assisted comparative approach can also make use

of this method via microscopic (qualitative) but also macroscopic (quantitative) analyses. For instance, a recent

study used the CA-assisted comparative approach to carry out quantitative analyses of interactions, by

operationalizing distinct parameters (e.g. frequency of sequences used, measuring time windows, and

adjacency pairs) thus enabling inferences and cross-species comparisons about key elements of turn-taking

(Fröhlich et al. 2016).

In the following paragraphs, we will illustrate the microscopic, qualitative type of CA approach by examining

part of an episode showing meat sharing in chimpanzees (Wilkinson et al. 2012). In our discussion of the

example, we will highlight how, through using this methodology, the four key elements of turn-taking

highlighted by the comparative framework can be illuminated (Pika et al. 2018).

The chosen example stems from a dataset collected by SP in 2008, when investigating gestural communication

in adult male chimpanzees of the Ngogo community, Kibale National Park, Uganda. The two chimpanzees in

the extract we will focus on are Morten and Mwea. They are sitting in a tree and Morten is eating a recently

hunted subadult red colobus monkey.

For reasons of space, we focus on four brief extracts only to illustrate the four key elements of turn-taking. The

episode consists of three turn-taking episodes (Extracts 1a, 1b, 1c) where a request from Mwea for some of

the meat is followed by actions from Morten, who does not accede to the request. These requests take the form

of two gestures, REACH OUT  towards the food and a PALM-UP  gesture placed under the food (Wilkinson et al.

2012). Finally, in Extract 1d, Morten OFFERS a piece of the meat to Mwea, and Mwea takes it.

p. 494

1

Extract 1a. In the ~ 55 seconds preceding this episode, Mwea is displaying an interest in the meat by

either gazing at it, moving to sit in front of Morten such that he is in his line of gaze while eating the

meat, or REACHING OUT his hand towards the meat.

At the point we focus on, Mwea, who has moved to position himself in a particular participation framework

(Goodwin and Goodwin 2004) in front of Morten while he eats, REACHES OUT once again towards the meat

(Figure 26.1). This signal constitutes a distinct communicative turn (TURN 1) in the interaction, recognizable as

a request for the meat.
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Figure 26.1  Turn 1 of the sequence: Mwea (L) reaches out towards the meat.

To increase the understandability of the figures, the following visual mark-ups are used: a white line marks the position of
Mweaʼs right arm, a grey line his le� arm; a circle marks the position of the meat that Morten is holding; a dotted line marks
where the object (arm or meat) is positioned, although it is not visible at that moment on the video; an arrow depicts movement,
such as turning away, and its direction.

Morten, however, proceeds to pull the meat away slightly to his left, turns away from Mwea, and continues to

bite at it (Figure 26.2). In this sequential context, following a request where a granting or declining of the

request is expectable, these actions are interpretable in a certain way, i.e. not just as a solitary behaviour, but as

a particular response (TURN 2) in relation to the request, i.e. a declining to accede to it. Some evidence that this

is Mwea’s interpretation of Morten’s action is evident in his reaction; he vocalizes, showing a bared-teeth

display, leaning backwards, and presenting his genitals/belly (Figure 26.3), a display communicating the

signaller’s wishes of no harm or benign intent (Kim et al. 2022).

p. 495

Figure 26.2  Turn 2 of the sequence: Morten (R) turns away from Mwea in response to his request.
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Figure 26.3  Mweaʼs (L) reaction to Mortenʼs response: a bared-teeth display.

Extract 1b. A few seconds after Extract 1a, Mwea again produces a communicative turn; while moving

along the bough towards Morten, he produces a request for the meat by reaching towards it (TURN 1:

Figure 26.4).

Figure 26.4  Turn 1 of the sequence: Mwea (L) reaches towards the meat.

Again, however, Morten produces actions which are visible as actively declining to accede to that request

(TURN 2). He turns to his left and at the same time moves the meat slightly to his left, away from the reaching

hand of Mwea who is coming from the right (Figure 26.5). In addition, Morten’s right hand moves up, slightly

blocking Mwea’s access to the meat.p. 496

p. 497
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Figure 26.5  Turn 2 of the sequence: Morten (R) turns away and moves away the meat.

p. 498 Extract 1c. A few seconds after Extract 1b, Mwea moves past Morten on the branch and takes up a new

participation framework in relation to Morten, facing him from Morten’s left and positioning himself

facing Morten with the meat between them. He then proceeds to again request some meat by

reaching out and performing a PALM-UP  gesture under it (TURN 1: Figure 26.6).

Figure 26.6  Turn 1 of the sequence: Mwea (R) requests meat with a palm-up gesture.

Morten again turns slightly away from Mwea to his right and moves the meat to the right away from Mwea.

This behaviour is visible as Morten once more responding to Mwea’s request by declining to accede to it (TURN

2: Figure 26.7).
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Figure 26.7  Turn 2 of the sequence: Morten (L) turns away and moves the meat away from Mwea.

Extract 1d. In the �nal part of this episode, which occurs ~ 25 seconds after Extract 1c, the meat is

shared. Immediately preceding this, Morten starts to gnaw off a piece of the meat. Mwea appears to

treat this as a possible precursor to the meat being shared; he moves along the bough past Morten and

positions himself next to him, gazing down towards the meat. Morten then tears off a piece of meat

and OFFERS it to Mwea using his left hand (TURN 1: Figure 26.8).

Figure 26.8  Turn 1 of the sequence: Morten (R) o�ers the meat to Mwea.

Mwea immediately responds to this OFFER by reaching down and taking the meat (TURN 2) from Morten. After

the transfer of the meat, Mwea moves away up the branch carrying the meat.
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26.2 Summary of the extract: Turn-taking behaviours in chimpanzee
interaction

p. 499

Extracts 1a–d show interactions characterized by the exchange of signals (e.g. reach out gesture) and actions

(e.g. turn away), and display all four elements of the comparative framework (Pika et al. 2018). In terms of

Element B (who is taking the next turn?) and D (what should the next turn do?), one chimpanzee produces an

initiating signal (request gestures by Mwea in Extracts 1a, 1b, and 1c; an OFFER by Morten in Extract 1d). In each

case, this constitutes the �rst part of an adjacency pair-type sequence, making expectable that the other

chimpanzee will take the next turn and that this next turn will be a response to the initiating turn. Concerning

Element C (when do the response turns occur), each case is characterized by a short time window between the

initiating turn and the response. As regards Element A (the �exibility of the turn-taking organization), Mwea

displays signal �exibility by using different signals to request meat (REACH OUT, PALM-UP)  and, in parallel, to

appease the meat owner (bared-teeth displays). He also displays �exibility concerning the position he takes up

in relation to Morten (i.e. the different participation frameworks) such that he can, for example, place himself in

Morten’s line of vision and be close to the meat.

26.3 Conclusionp. 500

In this chapter, we have discussed the CA-assisted comparative approach (Wilkinson et al. 2012) as a method

for investigating the interactional conduct of animal species, in particular here turn-taking in wild-living

chimpanzees, and for developing a framework that permits comparisons of interactional conduct across

species. We have outlined the conversation analytic methodology of data collection,

representation/transcription, and analysis which forms the basis for this framework, and have discussed what

this method offers in terms of examining turn-taking behaviour. Finally, we illustrated this method by

presenting an example of turn-taking in the form of meat sharing in chimpanzees. By using this method to

examine turn-taking across species and involved complexity, we are able to shed detailed light onto an

interactional niche that may have been a crucial mechanism during the cradle of language (Levinson 2006a,

2019).
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