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In recent years, the number of human-machine interactions has increased considerably.
Additionally, we have evidence of linguistic differences between human-machine interactions and humanehuman conversations (e.g., Timpe-Laughlin et al., 2022). Therefore,
it is reasonable to revisit theoretical frameworks that conceptualize interactional language
use and investigate to what extent they still apply to technology-mediated interactions. As a
ﬁrst attempt at exploring whether pragmatics theories apply to human-machine interacs's (2013) socio-cognitive approach (SCA) focusing on
tion, we examined how well Kecske
asymmetric interactions (e.g., between interlocutors of different language backgrounds)
applies to the asymmetry of human-machine interactions.
Using examples from experimental data, we present the nature of common ground between human and machine (spoken dialogue system) interlocutors, focusing on the construction of and reliance on the emergent side of common ground that is informed by the
s, we argue that both egocentrism and cooperation
actual situational experience. Like Kecske
play a role in human-machine interaction. While the former is manifested in approaching
the machine interlocutor as if it was human, the latter appears to play a role in common
s's
ground seeking and building as well as in recipient design. We demonstrate that Kecske
SCA is a ﬁtting framework for analyzing human-machine communication contexts.
© 2022 The Author(s). Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
The use of spoken dialogue systems (SDS), which rely on natural language processing techniques and automated speech
recognition, has been on the rise in recent years due to advancements in artiﬁcial intelligence (AI) technology. Since SDS allow
for dialogue branching and can thus simulate the feel of a relatively naturalistic conversation (e.g., Timpe-Laughlin et al.,
2020), the number of interactions taking place between humans and machines (i.e., computers, automated agents, robots)
has increased considerably across a range of communicative purposes and contexts (e.g., Lin et al., 2014; Traum et al., 2008).
These include leadership skills trainings (Hays et al., 2012), doctorepatient interactions (Kenny et al., 2007; Stevens et al.,
2006), improving mental health (e.g., Ramachandran et al., 2020), and language learning (Johnson and Wang, 2010; Ockey
and Chukharev-Hudilainen, 2021; Timpe-Laughlin and Dombi, 2020; Timpe-Laughlin et al., 2020).
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Given this rapid increase in human-machine interactions and differences in the linguistic quality of the interactions (e.g.,
Timpe-Laughlin et al., 2022), theoretical models and frameworks that conceptualize interactional language use should be
revisited to see to what extent they can account for language use in technology-mediated communication. As one of the ﬁrst
attempts, Searle (1984) explored human-machine interactions in his famous Chinese room thought experiment and he
argued that in interactional situations a computer is not involved in real meaning making. Mey (2010) also argued that AI,
unlike human interlocutors, is not able to relate to situated interactivity. While earlier work on the pragmatics of humancomputer interaction has been theoretical, a few recent studies have drawn upon experimental data (e.g., Chai et al., 2014;
Fischer, 2016a, 2016b; Georgila et al., 2010; Saygin and Cicekli, 2002; Wolters et al., 2009). Chai et al. (2014), for instance,
investigated situatedness and recipient design in humanerobot interactions, whereas Georgila et al. (2010) examined patterns in interactions between humans and an automated agent (SDS) (see also Wolters et al., 2009). Saygin and Cicekli (2002)
studied computers' violations of Grice's cooperative principle and conversational maxims in the context of the Turing Test and
found that it is through the violation of the maxims that computers reveal their identity e however, results also suggested
that the effects violations of maxims create are varying. As a result, Saygin and Cicekli (2002:227) note that “studying humancomputer communication may require some modiﬁcations of existing frameworks in pragmatics because of certain characteristics of these conversational environments”. Thus, in our paper, we revisit pragmatic theories and discuss prominent
theoretical aspects against the backdrop of human-machine interaction. Throughout, we underpin our points using experimental data that feature interactions between a human and a fully-automated SDS agent.
1.1. Motivation for this paper
Most current pragmatic theoretical frameworks are built on communication between speakers of the same L1 (for an
s, 2013, 2019). However, more than 1 billion students globally are learning English (Beare, 2016) in order
exception see Kecske
to be able to communicate with others in an increasingly multilingual world, and most interactions in English take place
between speakers who have different L1s (Jenkins, 2007). Thus, it is reasonable to assume that SDS technologies are and will be
used in English by speakers of diverse L1s. A secondary motivation for our study is an observation we made in a previous study
in which we demonstrated that oral performances collected via face-to-face and SDS task formats are comparable in terms of
linguistic indices (e.g., use of vocabulary, syntactic complexity) (Timpe-Laughlin et al., 2022). However, in analyzing whether
such data are comparable in terms of pragmatic phenomena, some interesting ﬁndings emerged. For example, SDS conversations with an automated agent turned out to be more transactional with fewer but longer turns in contrast to a larger number
of short turns and a considerable amount of backchanneling in face-to-face interactions. In other words, our data provide
valuable insights into how situatedness affects interlocutor output in an environment where the conversation partner is a
s's (2013, 2019) socio-cognitive
computer. Building on these initial observations, we set out to examine how well Kecske
approach focusing on common ground, cooperation (vs. egocentrism), and recipient design applies (or not) to technologymediated interaction. Given limited prior research in this speciﬁc area, our paper is necessarily exploratory.
2. The applicability of the socio-cognitive approach to humanemachine interaction
Two seemingly contradictory lines of pragmatics theory have dominated the ﬁeld in the past decades: the more individualistic line is intention-based and it has been labelled Cognitive Philosophical Pragmatics or Anglo-American Pragmatics
(Haugh, 2008). The more context-based Sociocultural-Interactional line is also called European-Continental Pragmatics
(Haugh, 2008). One of the main differences between the two traditions is related to the speaker's intention in the interpretation of utterances. Intention, as described in Grice's theory of meaning (1957), has a central role in CognitivePhilosophical Pragmatics: most theories propose that communication takes place when speakers express their intentions
and hearers try to recognize these intentions.
This view postulates that among the main purposes of pragmatic theory is to describe (1) how hearers infer intended
speaker meaning and (2) how participants in the conversation know if correct inferences were made. Pragmatics theories that
derive from the Gricean framework (e.g., Horn, 2005; Levinson, 2006) tend to emphasize intention and cooperation as the
driving forces underlying communication. A divergent line in theorizing that has been labelled Sociocultural-Interactional
Pragmatics recognizes intentions as somewhat less straightforward. Versheuren (1999), for instance, pointed out that
communication is not always dependent on intentions. Mey (2001) emphasized the importance of considering socio-cultural
context in linguistic analysis, highlighting the determining function of society and context in communication, accounting for
its situatedness. To summarize, cognitive-philosophical pragmatics investigates speaker meaning by focusing mainly on
linguistic constraints on language use. By contrast, socio-cultural interactional pragmatics articulates that research into social
and cultural constraints on language use should also be included in pragmatics research.
s (2013) proposed a new framework incorporating elConnecting these seemingly antagonistic lines of research, Kecske
ements of both traditions. He argued that humans are both individualistic and social beings which is also reﬂected in their
s emphasized that intention cannot solely be conceived as an a priori construct characterizing speaker
communication. Kecske
utterance. Additionally, he highlights that emergent intention also needs to be considered, especially in second language (L2)
s, 2019:114). His Socio-Cognitive Approach (SCA, Kecske
s, 2008; Kecske
s and Zhang, 2009) emphasizes
interactions (Kecske
that language production and comprehension involve experience and knowledge of prior contexts (traditionally labelled
common ground), as well as experience and knowledge emerging in the actual situation, co-constructed by interlocutors.
5
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Although SCA was developed with only human interlocutors in mind, we believe that it provides a framework with
explanatory potential to understand human interactional behavior in human-machine communication contexts.
We propose various arguments for the applicability of the SCA to human-machine interaction. First, contrary to most
pragmatics theories, SCA was developed to explain intercultural encounters, in which language production and comprehension are not strongly affected by conventions and norms of communality. Our key argument is that this is the case in
human-machine interaction. Second, the theory revisits the notion of common ground, which is taken for granted by traditional pragmatics theories, and it makes a distinction between a priori and emergent sides of common ground. It steps outside
the framework of hearer-centered pragmatics and highlights the role of the speaker's prior experience which affects the
s, 2010). Also, SCA combines the intention-based pragmatic view of cooperation with the
speaker's linguistic output (Kecske
s 2010, 2012, 2013). Consequently,
cognitive view of egocentrism to incorporate emerging features of communication (Kecske
speaker meaning is not “impoverished”, but speaker utterances involve “speaker intention, personal attitude, and privatized
s, 2013:55). We argue that this combination applies to human-machine interactions:
actual contextual elements” (Kecske
prior experiences surface in initially more egocentric language use, yet actual situational experiences shape communication
and fuel conscious cooperation manifested in recipient design often realized via repairs and adjustments. To showcase these
arguments, we will utilize sample interactions between L2 learners of English and a fully-automated SDS agent. These interactions were collected by means of the “Request Boss” task.
2.1. The Request Boss task, the underlying SDS system, and the data
The human-machine interaction data we use to illustrate our points were collected by means of an SDS-based, multi-turn
conversation task (see Fig. 1). The task instructions directed the participants to make two requests to their supervisor: to
schedule a meeting and to review slides.

Fig. 1. Request boss SDS task.
6
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As described in detail in Timpe-Laughlin et al. (2017), the task was created for deployment in HALEF, an open-source,
modular, cloud-based framework for designing and operationalizing SDS-based speaking activities (Ramanarayanan et al.,
2017). A dialogue structure, shown in Fig. 2, was implemented into HALEF using an OpenVXML design tool. As outlined in
Evanini et al. (2017), users access the application through a web browser. Once the user provides a spoken response, such as
“Can we have a meeting?”, the utterance is converted to text via an automatic speech recognition (ASR) system. The output of
the speech recognizer is then processed by a language understanding component that aims to identify regular expressions
based on a list of predeﬁned regular expressions for the given dialogue state. Based on this automatic detection of the regular
expression such as “meeting” or “meet”, the dialogue manager then determines the spoken dialogue system's response.
Finally, a language generation component selects the appropriate response from a list of pre-speciﬁed system responses. If an
utterance such as “Can we have a meeting” is processed correctly, the system would respond, “Yeah, sure. I'm available on
Friday at 12. Does that work for you?” Similarly, the system would react to the request for the review of the presentation slides
by means of identifying predeﬁned regular expressions such as “presentation”, “slides” etc. regardless of when in the conversation the user makes that request. The cycle repeats for the next user utterance. All user audio is processed in real time on
a server using voice activity detection in order to determine the end of a user's response. Given the small number of possible
system responses, instead of using text-to-speech synthesizer, we audio-recorded the system responses (i.e., Lisa Green's
utterances) using a female human voice actor to increase the perceived naturalness of the responses.

Fig. 2. Baseline dialogue structure of the SDS request task (adopted from Timpe-Laughlin and Dombi, 2020:232).

In the following, we revisit core theoretical concepts that have played a key role in pragmatics in general, and in SCA in
particular: common ground, cooperation (vs. egocentrism), recipient design (vs. salience effect). Then, we discuss how they
apply against the backdrop of human-machine interaction. Throughout the discussions we illustrate our points by presenting
utterances (authentic transcribed excerpts) from conversations between humans (university-level learners of English) and a
fully-automated SDS agent. These utterances were collected by means of the SDS task outlined above. In presenting our
argument, we focus on discursive processes and attempt to be reconstructive as we recreate the process through which
s's suggestion, we follow a holistic approach and
interlocutors have achieved their communicative goals. In line with Kecske
go beyond the utterance level to analyze the dialogic sequence or discourse segment (2017a:89). Thus, we show how the
asymmetric nature of human-machine interaction impacts communication and triggers a very conscious approach to what is
being said, and how. In the last section, we present implications for further examinations of human-machine interaction.
3. The role of cooperation, common ground, and recipient design in human-machine interaction
3.1. Cooperation
Grice tied cooperation to speakerehearer's rationality: even if the linguistic system is ubiquitously ambiguous and has a
remarkable potential to fail, people tend to use it satisfactorily. This happens, as Grice argues, because we assume that our
partner is a cooperative agent (Grice, 1975). By contrast, the view of egocentrism (e.g., Barr and Keysar, 2005; Giora, 2003;
Keysar, 2008) challenges the idea that cooperation is automatic and systematic. Drawing on ﬁndings from cognitive psychology, Keysar (2008) argues that our own perspective, knowledge, and beliefs have priority over everything else we know
about the others' perspective, knowledge, and beliefs. Additionally, he emphasizes that taking the perspective of the other
requires considerable attention and effort (2008:279) and it does not happen as automatically as traditional cooperationbased pragmatics assumed.
s
Trying to incorporate elements of both cooperation-based pragmatics and ﬁndings from cognitive psychology, Kecske
claims that “cooperation and egocentrism are present in the communication process all the time in a varying degree, and the
interplay of conscious recipient design (result of cooperation) and subconscious salience (driving force behind egocentrism) is
what shapes speaker production” (2017b:244). SCA was developed for human interlocutors who do not share an L1 (and with
that, common ground). We believe that similar tendencies can be observed in human-machine interactions, where an obvious
7
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communication asymmetry is present in the sense that interlocutors have neither equal resources and abilities, nor a shared
system of knowledge and experiences to function as common ground for them to rely on.
Although the integrated notion of conscious cooperation and subconscious salience has great potential to explain inters's approach
actional behavior in human-machine communication, a difference that needs to be highlighted is that in Kecske
both participants negotiate meaning and co-construct common ground in a shared and cooperative effort. In a humanmachine interaction, however, there is a shift towards the human interlocutor as they have an increased role in ﬁnding
and establishing the common ground and cooperating in the course of the interaction.
In cases when only one of the interlocutors is a human, the automatic and subconscious cooperative behavior described by
Grice (1975) may face a challenge. As Mey (2010) highlights, pragmatics will not operate unless the communicative partners
work together. He notes that “if cooperation is offered and ratiﬁed, the interactant becomes more than just a sounding board.
In interacting, there are no exclusive, isolated subjects and objects: in ‘interaction’, the action is co-created by the concerted
efforts of the interactants” (2010:2887). In human-machine interactions there are also, necessarily, concentrated efforts from
both sides: the machine was programmed to communicate with the human, so it evidently has all necessary efforts for
cooperation that the particular technology can afford.
However, it is reasonable to assume that the human, interacting with an automated agent or a robot, needs to ﬁnd more
conscious strategies for cooperation than when interacting with other humans because interactions with machines are less
natural. A very similar tendency was demonstrated in diverse asymmetric communicative situations: interlocutors who do not
share a common ﬁrst language and sociocultural norms of interaction tend to make conscious cooperative efforts to avoid
breakdowns in communication. For example, they use repetition and fronting, engage in self-repairs and avoid semantically
€ rkmann, 2011, 2014; Cogo, 2009; Cogo and Dewey, 2012; Dombi, 2020; Kecske
s,
less transparent formulaic expressions (e.g., Bjo
2007). Humans may use diverse strategies in a similar tendency to consciously cooperate when interacting with a machine.
s
Participants in our study were eager to cooperate - this is abundantly evident in our data. However, similarly to Kecske
(2013:150) we also believe that in situations affected by both prior and actual situational contexts, we need to reconsider and
further analyze what interactional cooperativeness means. It may be more than the mere subconscious and automatic
cooperative behavior described by Grice. Based on our data, we propose that cooperation may play a role in seeking common
ground and formulating the utterances to ﬁt the interactional partner (i.e., recipient design). The next two sections aim to
explore how this was realized in our data.

3.2. Common ground
3.2.1. Core common ground: assumed shared knowledge
As a starting point, common ground (Clark, 1996, 2009) needs to be considered. Common ground denotes the assumed,
shared, collective knowledge of interlocutors (Clark, 2009): when speakers form an utterance, they have an assumption of the
hearers’ ability to correctly interpret the intended message (Allan, 1986; Colston, 2008; Stalneker, 1978). Pragmatic theories
are ambiguous in their claims about the degree to which speakers use this assumed mutual knowledge to guide their utterances. Intention and cooperation-based pragmatics theories tend to take this knowledge for granted. For example, accounts like Relevance Theory (Gibbs and Tendahl, 2006; Carston and Powell, 2006; Sperber and Wilson, 1986), or the view of
language as joint activity (Bangerter et al., 2004; Bangerter and Clark, 2003; Clark et al., 1983), hold that successful language
exchange is anchored in the consideration of shared knowledge. However, recent works urge to rethink the central role of
common ground in language production and comprehension (Colston, 2005).
3.2.2. Common ground in human-machine interaction
Even though technologies like Siri, Alexa, and Google assistant are becoming ubiquitous, many people still lack extensive
experience in communicating with machines via spoken language and they cannot resort to linguistic conventions in this
context (Gaspard and Madison, 2021; Mou and Xu, 2017; Fischer, 2016b). In such cases, communication means interacting
with an interlocutor about whom they do not have much knowledge, and with whom they have to get acquainted in the
s, 2013, 2019). In
course of the interaction ethus, only an “emerging,” online constructed knowledge can be relied on (Kecske
cases of human-machine interaction, common ground is limited as interlocutors have “signiﬁcantly mismatched capabilities
in perceiving the shared environment” (Chai et al., 2014), they have discrepant knowledge of previous experiences, which
s, 2019). Colston advocates that the reliance on common ground may be
would be key in establishing common ground (Kecske
liable to vary depending on the context of the interaction. Consequently, comprehension should not be viewed as a ﬁxed
phenomenon, but rather as a “loose continuum that ranges from something minimal to something richly elaborated upon
with inferences” (2008:173).
In an SDS environment, speaker and hearer cannot be equal participants in the communicative process, as the automated
agent (just like the agent inside Searle's famous Chinese Room) is not involved in real meaning making. When humans
interact with machines, interlocutors cannot rely on common ground in the traditional sense: the automated agent does have
some knowledge or common ground programmed into its memory, but this knowledge is limited. In Example 1 it is clear that
S and H do not share a common ground: the speaker uses the word appointment which is not a word preprogrammed into the
system to proceed to the next dialogue stage. Any competent speaker of English would most likely have inferred speaker
intention from the utterance italicized in Example 1.
8
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Example 1: Participant ID29, Human-Machine Interaction
SDS:
ID29:
SDS:
ID29:
SDS:
ID29:
SDS:
ID29:

Hello?
Hi, hello. Uh.
Hi, how’s it going? What can I do for you?
Uh, so Lisa, uh, could, uh, I would like to, like make an appointment with you. Are you available for that?
I am sorry I didn't get that. What can I do for you?
So uh, um, I would like to, uh, appointment with you.
I’m sorry, I’m having trouble understanding you. I have to go, but please feel free to call back later.
Okay.

To contrast, in humanehuman interaction, core common ground helps the communication process. In Example 2, the
participant does not say the word meet/ing at all, yet the human interlocutor uptakes the request for a meeting to review the
slides, most probably because both participants in the conversation have shared knowledge they can rely on (i.e., knowledge
of presentation slides required from employees, of occasions in which people provide feedback on one another's work etc.).
This existing knowledge of prior contexts helps them move forward in the communication process.
Example 2: Participant ID22, Human-Human Interaction
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:
Human:
ID22:

Uh, hi, boss.
Hi.
How’s it going?
Uh, it's good. Uh, ho- what can I do for you?
Uh, actually, I need you to help me with to review some some work with me.
Okay.
Yeah.
Uh, what kind of work?
Uh, just uh presentation slides.
Okay.
Yeah, because…
So you want me…
Yeah, because I I need your feedback. Because your feedback is always uh
always helpful.
Oh, thank you.
Yeah.
Uh, sure. I can review your slides.
Um.
Just send them over.
Yeah, but, uh I I think uh I think we have to review them together. It doesn't
matter the day. Today or tomorrow uh. As you ﬁnd your yourself free, just let me know.
Uh, well, I am uh available to meet on Friday at twelve o'clock. Does that sound
good?
Uh, yeah. The it's it's really good for me.

Moreover, Example 2 comprises a hint (italicized), a non-conventionally indirect request (Blum-Kulka et al., 1989). In hints
speakers’ utterance meaning and the sentence meaning come apart in various ways (Searle, 1975:168). Hints are rare in SDS
interactions (cf. Timpe-Laughlin et al., 2022; Timpe-Laughlin and Dombi, 2020), most probably because the human interlocutors are aware that the availability of common ground as well as the possible recognition of semantically opaque
utterances are limited. Holtgraves (2002) also highlights that the likelihood of using and understanding indirect speech acts
and ﬁgurative language increases if the common ground among participants is high, whereas literal interpretations tend to be
preferred when common ground is low.
3.2.3. The emergent side of common ground
Example 1 demonstrates that not only are S and H lacking core common ground, the S (human) also fails at establishing
emergent common ground.
Clark (1996) differentiated between communal common ground (based on community co-membership) and personal
common ground (based on personal acquaintance or joint experience) which is likely to comprise the interactively estabs (2013):
lished referential terms (Clark and Wilkes-Gibbs, 1986). This distinction is very similar to the one proposed by Kecske
core common ground, the relatively static, generalized common knowledge and beliefs that belong to a community as a result
of prior interactions and experiences, and emergent common ground, the dynamic, particularized knowledge created in the
s, 2013:160). As Kecske
s (2013) emphasized, parcourse of the interaction in a particular communicative context (Kecske
ticipants not sharing a common ground may create an emergent common ground in the course of the interaction, as part of
cooperation, in order to manage the interaction. In a human-machine interactional context, the human interlocutor's task in
ﬁnding this emergent common ground is more demanding. Humans are, theoretically, able to make deductions about how a
system works and they may modify their utterances based on this emergent common ground, as Example 3 illustrates. The
system does not advance to the next stage because it does not understand the words questions and discussion; therefore, the
participant in the subsequent utterance uses meet instead.

9
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Example 3: Participant ID30, Human-Machine Interaction
SDS:
Hello?
ID30: Good afternoon, Lisa. This is (name) and uh I have some questions discussio-, I
want to discuss some questions with you. And uh–
SDS:
Hi, how’s it going? What can I do for you?
ID30: Uh I wonder, can I meet you at tomorrow nine a.m.? And uh I want to talk about
uh somethings and a discussions to you.
SDS:
Yeah, sure. I’m available on Friday at 12. Does that work for you?

s, 2013),
Example 3 supports the argument that common ground comprises both a priori and post factum elements (Kecske
and information emerging as the dialogue unfolds (Brennan et al., 2010) may shape utterances that occur later. Instead of
careful a priori planning, messages may be altered and adapted to addressees when adjustments are needed, as part of a
s, 2017c), which is a part of cooperation. Research in cognitive psychology found that the initial
deductive process (Kecske
planning of utterances often ignores common ground; speakers have been found to monitor their utterances more closely if
they perceive misunderstandings related to common ground (Barr, 2004; Barr and Keysar, 2005; Horton and Keysar, 1996;
Keysar, 2007). Similarly, in human-machineinteraction, a number of studies report that participants adjust their utterances in
line with what they progressively discover about the interactional capabilities of machines over the course of the interaction.
For instance, they may adapt their word selection, length of turns and even prosody (Avgustis et al., 2021; Branigan et al.,
2010; Fischer and Saunders, 2012; Pelikan and Broth, 2016).
s's idea of emergent common ground is also partly in line with the process view of common ground (e.g., Clark,
Kecske
1996; Schegloff, 1997; Stalneker, 2002). It claims that common ground is constructed and reconstructed in the process of
communication, whereas the SCA holds that both core common ground and emergent common ground play a role in the
actual conversational situation, albeit to different degrees. In Example 3 above, Participant 30 realized in the course of the
interaction that they need to change their language to be understood by the machine. Their attempt to use other lexical items
(meet, talk) in the second turn can be understood as an example of building the emergent common ground. As humans have
limited ideas on how different SDS actually work, building of the emergent common ground is a discovery process for the
human interlocutor (Avgustis et al., 2021; Pelikan and Broth, 2016). In an SDS environment, like the one our data were
collected in, only the human participant can have emergent common ground, as the system is not intelligent, in the sense that
it does not rely on input in broadening its store of possible answers/cues. However, in different human-machine interactional
contexts, including the ones relying on machine learning, it is possible that both interactants rely on emerging as well as core
common ground. Thus, core common ground may be conceived of as relying on “memories of schemata, frames, scenarios
and scripts” (Allan, 2013:18), whereas emergent common ground derives from “blending individuals' prior personal expes, 2013:164) in a cooperative effort to reach understanding
riences with perceptions of the actual situational context” (Kecske
of the message.
3.2.4. Common ground and social afﬁliations
Enﬁeld (2008:235) argues that the management of common ground is tied to managing personal relationships within
social networks. In our data, we have ample evidence that in humanehuman interactions, as compared to human-SDS interactions, interlocutors are more social: a quantitative analysis of the same dataset (Timpe-Laughlin et al., 2022) revealed
that in humanehuman interactions there are more supportive moves to make up for the imposition realized by the request.
Also, humanehuman interactions often contained four to six closing turns, whereas in SDS interactions there were never
more than three closing turns.
Participants’ social language use can be illustrated via the following data. In Example 2, Participant 22 used a compliment,
a positive politeness strategy (Brown and Levinson, 1987), “your feedback is always uh always helpful,” and the human
interlocutor noticed and acknowledged it. Such deviation from the “task” would not have been acknowledged by our SDS, as
the system would have failed to uptake the social element because it was not programmed into it.
Our data also shows that initially even in human-SDS interactions, there are identiﬁable social elements (italicized in
Examples 4 and 5), which either persist throughout the interaction, or are reduced, as participants become more aware of the
lack of common ground. In Example 4 the participant keeps being social despite repeated breakdowns in communication,
whereas Example 5 shows interactional behavior that accommodated to the situational context and changed to a more factual
tone.
Example 4: Participant ID22, Human-Machine Interaction
SDS:
Hello?
ID22: Hi, Lisa, how are you?
SDS:
Hi, how’s it going? What can I do for you?
ID22: Actually, can you do a favor for me? I need to review some things with you
because I need to speak with someone about the work. (pause) Yeah, actually, I, I have uh...
SDS:
I am sorry I didn't get that. What can I do for you?
ID22: Uh, in fact uh I need to to speak with you to to review the slides about about the
next meeting. So I need, I really, really need your help in this situation. And by the time I have uh I don't have any problem any problem to meet any
day in uh the next week. So any time good for you it's good for me too.
SDS:
Sure, no problem. I’ll review the slides as soon as you send them to me, and I’m
available on Friday at 12 for a meeting. Does that work for you?
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ID22: Sure, it works for me. Thank you for giving me this chance and I know you are
busy, but thank you so much.
SDS:
I am sorry I didn't get that. What else can I do for you?
ID22: Uh no, thank you so much for your time. I really appreciate that.
SDS:
Okay, see you Friday, then.
ID22: See you. Thank you. Have a good rest of the day.

In Example 4 the same participant who complimented the human interlocutor (in Example 2) used a very social voice with
the machine throughout the whole conversation, even after repeatedly failing to achieve the desired illocutionary effect. By
contrast, Participant 12 in Example 5 does take notice of the system's inability to uptake social language (Hope you have a good
day) and simpliﬁes the repair, in accordance with his understanding of the emerging common ground.
Example 5: Participant ID12, Human-Machine Interaction
[ ...]
SDS:
ID12:
SDS:
ID12:
SDS:
ID12:
SDS:
ID12:

Sure, no problem. I’ll review the slides as soon as you send them to me, and I’m
available on Friday at 12 for a meeting. Does that work for you?
Yes. I really appreciate that.
Was there anything else you needed?
Uh, that's pretty much of it. I really appreciate that. Hope you have a good day.
I am sorry I didn't get that. What can I do for you?
No, that's it. Thank you so much.
Okay, see you Friday, then.
See you, bye.

In Example 4, Participant 22 relied on various supportive moves across the different turns (e.g., can you do a favor for me, I
know you are busy, but thank you so much) and used lexical intensiﬁers (e.g., really, really need your help). Additionally,
Participant 22 repeatedly emphasized that a favour was needed. It seems that it is unclear for the participant how well, and to
what extent the machine can handle the use of socially loaded expressions e this, however, may unfold in the course of
common ground building, as shown in Example 5, where Participant 12 adjusted their language use to match the context.
Whether or not humans proceed in the same manner even if their social language use is not reciprocated by a machine
may depend on numerous reasons: 1) if they conceived the task as a tool (e.g. a machine assisting with navigation) or as a
simulation of a real-life interlocutor (e.g., interacting with a boss in a polite manner) (Traum, 2017); 2) how much prior
s, 2017b); or 3) their
experience or what preconceptions they have about human-machine talk (Fischer, 2016b; Kecske
interactional style (Jain et al., 2018; Wolters et al., 2009). However, no matter which of these possibilities are at work, there
seems to be evidence from human-machine interactions supporting the claim put forward by Colston that “common ground
may best be viewed as an adjustable component of conversations, both in terms of how much it is needed for a task at hand, as
well as how much different speakers wish to rely on it for a given conversational exchange” (2008:178). Also, there is evidence
for a conscious cooperative behavior that is manifested in adapting to emerging ideas on how the system works, as well as
incorporating of prior experiences with talking to machines.
In sum, common ground concerns what is assumed to be shared between speaker and addressee, either as a result of prior
experiences or experiences emerging in the speciﬁc context of interaction. Thus, it needs to involve speakers’ hypotheses
about their partners (Fischer, 2016a:31). How and to what extent the communication partner is being taken into consideration by a speaker is addressed by numerous theories, including the audience design model (Bell, 1984), communication
accommodation theory (e.g., Coupland et al., 1988), and partner modeling (e.g., Horton and Gerrig, 2005). These theories
emphasize another important construct: recipient or audience design.
3.3. Recipient design and salience
Speakers design utterances in ways that their interlocutors can easily compute what they meant on the basis of the utterance itself and their common ground (Allan, 2013; Clark et al., 1983). A kind of linguistic accommodation, recipient design,
is described as “the multitude of respects in which the talk by a party in a conversation is constructed or designed in ways
which display an orientation and sensitivity to the particular other(s) who are the co-participants” (Sacks et al., 1974:727).
Research is not congruent on whether recipient design is manifest from initial steps of communication (e.g., Allan, 2013;
Clark, 1996), or whether it is only used to repair failed attempts or to make adjustments, if needed (e.g., Horton and Keysar
s argues that these processes may not be viewed as mutually exclusive: in SCA, recipient
1996; Keysar et al., 1998). Kecske
s, 2013:58). In this view, recipient design is the result of
design and salience both shape language production (Kecske
s (2017c:151) puts it, “recipient design usually recooperation whereas salience drives egocentric language use. As Kecske
quires an inductive process that is carefully planned, while salience effect generally appears in the form of a deductive process
that may contain repairs and adjustments.” Salience in linguistics refers to the accessibility of entities in speakers’ memory,
s, 2013). It is argued that initially, speakers
and how this affects language production and comprehension (Giora, 2003; Kecske
tend to rely on their own experience of communication (inﬂuenced by the many prior contexts they have experienced) and
they automatically and unconsciously reach out for the most salient (that is, familiar or frequent) meaning (Giora, 2003) when
s, 2013). As prior experiences are not necessarily shared by the interlocutors, this individthey design an utterance (Kecske
ualistic approach is highly egocentric (Keysar, 2008). In the next section, we provide examples of conscious, carefully planned
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recipient design in our data, as well as dialogues which are affected by salience and comprise subsequent repairs and
adjustments.
3.3.1. Conscious recipient design from the beginning of the conversation: cooperation
As Fischer emphasizes, the central role of recipient design in formulating an utterance may become most apparent if
aspects of communication “usually taken for granted cannot be relied on” (2016a:7). The less common ground participants
s,
share, the more effort can be detected in formulating utterances for the communication partner (Fischer, 2016b; Kecske
2013, 2017b, 2017c, 2019). Research has shown that not only linguistic decisions, like lexical or syntactic choices (e.g., Fox,
2008), and interactional processes, such as repairs (e.g., Jefferson, 1974), but also more global, discourse-level choices (e.g.,
storytelling initiations: Schegloff, 1980; argumentation strategy: Schmitt and Deppermann, 2009) may be tailored to addressees. In our data we could trace conscious recipient design in terms of lexical choices, syntactic choices, interactional
style, and discourse-level choices.
In the interactional situations examined in this paper, awareness of the absence of common ground is thought to lead to a
very conscious approach to what is being said. Some participants (e.g., Participant 19 in Example 6) displayed a conscious
cooperative effort when talking to the machine from the beginning of the conversation. Social language was kept to a
minimum, there were clear and short sentences, and avoidance of turn-internal self-repairs and repetition. When contrasting
Participant 19's talk to a human with his talk to a machine, it is clear that short, simple sentences are not prevalent in
humanehuman interaction.
Example 6: Participant ID19, Human-Human vs. Human-Machine Interactions
Human-Human

Human-Machine

Human: Hi.
ID19:
Hi, uh, hi, [Name]. Uh, uh, can, can, do you have any time this week to
meet up with me?
Human: Uh, yeah, I have time this week. Um, Friday at twelve is best for me. How does that
sound?
ID19:
Friday at twelve? Oh, yeah, that, that sounds great. I, I'm available then too, yeah.
Can we, so can we meet up that day, I need to meet you?
Human: Uh, sure, we can meet then. Uh, was there anything else you needed?
ID19:
Uh, yeah, uh, I need you to review a presentation slide before the meeting also. Can-,
could you do that?
Human: Sure, send them over. Um, I'll review them once I receive them.
ID19:
Oh, great. Okay. Uh, I will send it immediately after, after this to your email.

SDS: Hello?
ID19: Hello Lisa. May I meet with you?

Human:
ID19:
Human:
ID19:
Human:
ID19:

Uh, great. Uh, was there anything else you needed?
Uh, no that's all. Thank you very much for your time.
All right. See you Friday at twelve then.
See you there.
Bye.
Bye.

SDS:

Yeah, sure. I’m available on Friday at 12. Does that
work for you?
ID19: Yeah, great. That’s available for me.
SDS: Was there anything else you needed?
ID19: Yeah, uh, I would like to also review my, uh, my
presentation slide before the meeting.
SDS: Sure, no problem. Send them over.
ID19: All right, good. I’ll send them over, over the email.
Thank you very much.
SDS: Okay, see you Friday, then.
ID19: See you on Friday. Have a good day.

Our data is in line with prior research that examined speech directed at artiﬁcial communication partners and found
differences between humanehuman and human-machine interactions (e.g., Amalberti et al., 1993; Herberg et al., 2008;
Kanda et al., 2008), particularly as regards the social aspect of the interaction. Presumably, Participant 19 has experience in
conversing with machines (e.g., Google Assistant, Siri, etc.) and uses this a priori knowledge to make the conversation with a
machine smooth.
Research reports that more experienced users have more realistic ideas about personal assistants as opposed to less
experienced users who base their expectations on their familiarity with humanehuman interactions (Cho et al., 2019; Luger
& Sellen; 2016). Differences in spoken humanehuman and human-machine interactions have been found at suprasegmental
level, that is, changes in loudness, intonation, and rhythm (Siegert and Krüger, 2018) as well as at lexical and syntactic levels,
when users simplify their utterances and focus on functional keywords (Luger and Sellen, 2016). Luger and Sellen (2016) also
observe that more experienced users are more likely to understand the causes of miscommunication and are more likely to
continue their attempts, while less experienced users tend to give up earlier. Similarly, Mavrina et al. (2022) observe that as
individuals gain more experience communicating with intelligent assistants, their communicative strategies change.
Monitoring existing experience and applying it to the actual situational context can be understood as very conscious
cooperation. Participant 19, for instance, selects between conversational styles relative to interlocutor. In the humanehuman
interaction, they apply two different request strategies in both turns containing the two requests (italicized in Example 6),
probably in an attempt to emphasize the request. Also, the word “needs” is used two times in the humanehuman interaction
but not used at all with the machine. Participant 19 may have made that lexical choice in an attempt to attend to the hearers’
positive face, thus evoking sympathy.
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Similarly, in Example 7 Participant 05 treated the human interlocutor differently from the beginning of the conversation:
they started with a greeting, proceeded with a preparator (Blum-Kulka et al., 1989) “can I ask you question” in turn 2, and only
arrived at asking the request for the meeting in turn 3. By contrast, a very bold, unmodiﬁed direct request for the meeting was
issued to the machine in the very ﬁrst turn.
Example 7: Participant ID05, Human-Human vs. Human-Machine Interactions
Human-Human
ID05:
Human:
ID05:
Human:
ID05:

Human-Machine

Hi, [Name], [Name].
Hi, how's it going? Uh what can I do for you?
Uh can I ask (pause), can I ask you ques-, question?
Sure, um, what do you need help in?

SDS: Hi, how’s it going? What can I do for you?
ID05: Hi, Lisa. I want to go to meet you.
SDS: Yeah, sure. I’m available on Friday at 12. Does that work for
you?
I want to meet with you (pause) and m-, please, my presentation check for ID05: Yes, it's okay.
you.
SDS: Was there anything else you needed?
ID05: Uh I need to meet. I want to review my presentation slides.

These moves are all believed to be part of the speaker's strategy to establish rapport with the human interlocutor, which is
not really needed in human-machine interaction, as manifested in the ﬁrst turn containing a simple greeting and a
straightforward, direct request for a meeting. Initiating the request early on in human-machine interaction may be conceived
as a discourse-level choice - social turns may be thought of as unimportant in human-machine interaction, and crucially
important in humanehuman interaction (see also Example 8, Participant 13 below). This is in line with Fischer's (2016a:27)
idea that social and communicative goals are among the features suspected to inﬂuence the amount of adjustments to the
recipient.
We also found examples where syntactically more complex sentences were uttered in interaction with the human than
with the machine. In Example 8, Participant 13 used a rather complex structure (the reason why I came here today is …) with
the human interlocutor, whereas this complex preparator is missing in the interaction with the machine. Instead, the request
for the meeting is made in the ﬁrst turn, using a syntactically transparent request (I like to, uh, meet you, uh, about the
business project.)
Example 8, Participant ID13, Human-Human vs. Human-Machine Interactions
Human-Human

Human-Machine

Human: Hi.
ID13:
Hi, [Name].

SDS: Hello?
ID13: Hi. My name is [name]. Uh, I like to, uh, meet you, uh,
about the business project. Is it okay for you?
SDS: Yeah, sure. I’m available on Friday at 12. Does that
work for you?
ID13: Uh, Saturday at twelve, right? Yeah, I'm available on
Saturday ni-, uh, Saturday at twelve.

Human: Hello.
ID13:

Um uh how- how’s it going?

Human: Uh not bad. How about you?
ID13:
Yeah. I'm good, and yeah, so the reason why I came here today is uh to uh to get
agree- agreement or to to has to to the meeting uh with this. So um yeah, so what
what what time are you available?

Such differences are thought to support Fox's ideas that “the syntactic structure of a given utterance is constructed for the
particular action under production, for this particular recipient at this particular moment in the interaction” (2008:264).
Attendance to the system's hypothesized linguistic limitations was also observed by Fischer (2016a:183) who found that
humans had preconceptions about whether the robot they were talking to understood particular words or syntactic
structures.
3.3.2. Initial salience with subsequent adjustments: egocentrism and cooperation at work
s (2013) argues that speakers are driven not only by the
Conscious recipient design, however, is not always at play. Kecske
intent that the hearer understands their utterances as they were meant (a cooperative, social component of behavior), but
also by salience (a more individualistic component of behavior affecting production in a subconscious way), which can be
understood as an example of egocentrism. Fox (2008) highlights that while sensitivity to the recipient may play an important
role in utterance design, some of the shape of an utterance may reﬂect the speaker's own needs. This is an idea that cors's (2013) view of the co-presence of egocentric and cooperative elements in utterance design. In Example 9,
roborates Kecske
Participant 07 used the non-standard expression vacant day (which the system likely did not understand) together with the
verb meet. As Fox puts it, selection of a word or phrase may “arise from an internal need (an inability to ﬁnd a sought-for
word); speakers may choose particular noun phrases as grammatical subject, based on their own associations or alignments with the referents of those nouns, or cognitive priming, or other speakereinternal processes” (2008:255). As the
utterance also included the verb meet, there were no repair initiations on behalf of the system, and no breakdown in
communication. Yet, the use of vacant day perfectly exempliﬁes an egocentric bias.
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Example 9: Participant ID07, Human-Machine Interaction
SDS:
ID07:
SDS:
ID07:
SDS:
ID07:
SDS:
ID07:

Hello?
Hello? Can I ask your vacant day to meet with you?
Yeah, sure. I’m available on Friday at 12. Does that work for you?
Yes. Uh and I want to, you to check my presentation slide before the meeting.
Sure, no problem. Send them over.
Thank you.
Okay, see you Friday, then.
(silent)

s's view, “egocentrism (….) involves a subconscious processing bias based on individual salience and prior
In Kecske
experience. Interlocutors just cannot help saying something (…) from their own perspective or expressing something that is
on their mind subconsciously. Of course, if what is said or comprehended does not match the actual situational context, repair
and adjustment may happen right away” (2013:34).
After miscommunication, many participants in our study displayed more careful attendance to the recipient's needs,
which was frequently manifested through lexical modiﬁcations. This happened ly due to the way the SDS was designed, that
is, to uptake certain expressions and only move on in the dialogue sequence once having elicited them. According to Clark,
common ground inﬂuences lexical choice, and word selection depends on judgements of what is shared (1998:72). Participants in the SDS task could not have clear ideas on which exact words the system would uptake, but the actual situational
context, in this case, the task description (Fig. 1?), may have inﬂuenced their choices. In Example 10, Participant 36 used the
word appointment, however, upon repair initiation, they repeated the request but also added a different request (I want to
meet with you) that included the word meet/ing which was included in the task description, probably as part of a more
conscious conversational cooperation (see also: Participant 36 in Example 10, Participant 30 in Example 3).
Example 10: Participant ID36, Human-Machine Interaction
SDS:
Hi, how’s it going? What can I do for you?
ID36: Oh, I want to, um, I have some problem with my presentation, so could I make
appointment with you someday?
SDS:
I am sorry I didn't get that. What can I do for you?
ID36: Uh, I have some questions with my presen presentation so could I make
appointment with you? I want to meet with you.
SDS:
Sure, no problem. I’ll review the slides as soon as you send them to me, and I’m
available on Friday at 12 for a meeting. Does that work for you?

In the context of human-machine interactions the extent to which humans take into account that they talk to an automated interlocutor, and how this affects their utterances has attracted increasing attention (e.g., Groom et al., 2009; Lee and
Nass, 2010; Nass and Moon, 2000). All of the above examples in this section illustrate that interlocutors’ initial lexical choices
tend to be affected by prior experiences and privileged meanings, and thus speakers are initially egocentric in the interaction
(see also ﬁndings of Nass and Moon, 2000; Mou and Xu, 2017). The “mindless transfer” hypothesis (Nass and Moon, 2000)
holds that speakers mindlessly employ interactional behavior typical among humans even if they know their interactional
partner is a computer, as evidenced in automatic application of social rules or in the breadth and depth of social responses
issued to a computer (Groom et al., 2009; Lee and Nass, 2010; Nass and Moon, 2000). There is also research indicating that
users initially approach computer interactions in the same way as they would interact with a human (Pelikan and Broth, 2016;
Martinovsky and Traum, 2003; Reeves and Nass, 1996; Schneider, 2020), but they adjust their utterances to the context as the
interaction unfolds. However, as we have shown in the ﬁrst part of the Recipient Design section, some speakers make a
conscious effort from the very beginning of the interaction to tailor their utterances to their interlocutor, and in the context of
human-machine interaction, some studies showed that humanehuman and human-machine interactions are different (e.g.,
Amalberti et al., 1993; Herberg et al., 2008; Kanda et al., 2008). The reasons for such individual differences (i.e., people treating
automated agents as machines or as humans) are not yet well understood and should be examined in future studies (see our
concluding section).
The next example (11) illustrates how prior experiences affect utterance formation, and also exempliﬁes the effort on
Participant 22's part to overcome the breakdown, an example of pragmatic adjustments.
Example 11: Participant ID22, Human-Machine Interaction
SDS:
Hello?
ID22: Hi, Lisa, how are you?
SDS:
Hi, how’s it going? What can I do for you?
ID22: Actually, can you do a favor for me? I need to review some things with you
because I need to speak with someone about the work. (pause) Yeah, actually, I, I have uh…
SDS:
I am sorry I didn't get that. What can I do for you?
ID22: Uh, in fact uh I need to to speak with you to to review the slides about
about the next meeting. So I need, I really, really need your help in this situation. And by the time I have uh I don't have any problem any problem
to meet any day in uh the next week. So any time good for you it's good for me too.
SDS:
Sure, no problem. I’ll review the slides as soon as you send them to me,
and I’m available on Friday at 12 for a meeting. Does that work for you?
ID22: Sure, it works for me. Thank you for giving me this chance and I know you
are busy, but thank you so much.
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The ﬁrst, indeﬁnite attempt to request for meeting/slide was not taken up by the SDS, as it lacked the keywords. In this turn
Participant 22 is rather vague and talks in general (some things … someone) most probably in an attempt to make the request
appear less of an imposition. Giora's graded salience hypothesis (2003) as well as Kecskes's dynamic model of meaning (2008)
highlight the egocentric element in language production and emphasize that what the speaker says relies on privileged
s, 2008), which surface in lexical choices. Although
meanings (Giora, 2003) and on prior conversational experience (Kecske
s links salience primarily to lexical choices, there seems to be evidence in our data that it may
(relying on Giora, 2003) Kecske
also affect other facets of utterance formation, for example pragmatic or syntactic choices (cf., Fox, 2008). Most probably,
unlike Participant 19 in Example 6, participant 22 lacked extensive experience in human-machine talk, and instead relied on
humanehuman conversational experience in which avoidance of face threats is a rational behavior. However, upon realizing
that the system would not advance, Participant 22 changed the strategy and used clear, simpliﬁed language: I need to speak
with you to review the slides about about the next meeting, which turned out to be effective.
In Example 12, Participant 39 made signiﬁcant adjustments to the pragmatic organization of their utterances when talking
to the machine. Initially, they tried to insert more pragmatic moves into one turn (Turn 1: greeting þ request). However, upon
realizing that the system only reacted to the social element, they, in turn, repeated the social part as well. This caused the
system to initiate repair, which again made the participant adjust their strategies, neglected the social talk and used only one
speech act in the next turn. This actually worked out well, the system proceeded and the participant quickly adapted to the
less creative, more functional language required by the speech recognition system. It is especially in contrast with the same
participant's HeH interaction (Example 12 on left) that we can see that talking to a human interlocutor, Participant 39 is less
proactive as regards the request (appears in the 4th turn, preceded by three turns of greetings and social exchange), and uses
strategies to establish rapport (any time that works for you, 2nd ﬂoor of the building).
Example 12: Participant ID39, Human-Human vs. Human-Machine Interactions
Human-Human

Human-Machine

Human: Hi.
ID12:
Hi exuse- uh excuse me.

Human:
ID12:
Human:
ID12:
Human:

ID12:

Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:
ID12:
Human:

SDS: Hello?
ID12: Hello Lisa, this is (name). (pause)
Uh how are you doing? And I'm
wanting to ask you to um review my..–
Hi. Yeah.
SDS: Hi, how’s it going? What can I do for you?
Hello. How are you doing today, [name]?
ID12: Oh, I am doing good. How about you?
Uh I'm good. Thanks for asking. How are you?
SDS: I am sorry I didn't get that. What can I do for you?
Yeah. I'm really good as well.
ID12: Oh, I'm here to ask uh if you could review my presentation slides
before the meeting.
Great.
SDS: Sure, no problem. I’ll review the slides as soon as you send them to
me, and I’m available on Friday at 12 for a meeting. Does that work
for you?
Yeah. So I just done the report uh about the presentation slide that we ID12: Oh, yes. That sounds great to me. I'll see you on Friday at twelve
then.
just discussed last time, so uh I'm here to ask you if you have any time
to uh meet with me and then ha- you can review my slides?
Okay. Sure.
SDS: Was there anything else you needed?
Yeah. Mm-hmm.
ID12: No, thank you so much.
So you want me to review your slides and you want to meet later on,
right?
Yes. Okay.
Okay. Great.
Uh so is any time that is work for you?
Uh yeah.
Mm-hmm.
Uh actually, Friday at twelve works for me if that's okay with you?
Oh, okay. Yeah. That sounds great. Yeah.
Great. Um, and then I can review your slides whenever you send them
to me.
Okay. Yeah. So, we can meet on the second ﬂoor of this building. Yeah.
Okay. Yeah. Sure.
I'll see you on Friday at twelve.
Great. Was there anything else you needed?
Um I think, yeah. We're ﬁne with that and then we can go over it on
Friday
Yeah, great. Sounds good.
Yeah.
See you later.
Thank you. Bye.
Bye.

In terms of syntax, in most dialogues, participants seemed to start off with utterances that are similar in terms of syntactic
complexity in both humanehuman and human-machine interactions, with a lot of adjustments in human-machine dialogues, which were due to misunderstandings. For instance, in Example 13, Participant 35 used an elaborate routine formula
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“I'm wondering …” to make a polite, conventionally indirect request. However, upon facing problems with ASR, Participant 35
removed that part of the request in their next attempt, which resulted in a syntactically less complex request in the repair
turn.
Example 13: Participant ID35, Human-Human vs. Human-Machine Interactions
Human-Human

Human-Machine

ID35:

SDS:

Uh I'm wondering could I have a hmm make an
appointment next week <%>?
Human: Sure. Yeah. Yeah. Next week, I'm free Friday at
twelve o'clock.
ID35:
Okay.
Human: Does that sound good?
ID35:
Yes.

Hello?

ID35: Hello? Uh Yeah, my name's (name). Uh, I, I'm wondering if I can make appointment with
you for next week. (pause) So could you review my–
SDS: Hi, how’s it going? What can I do for you?
ID35: Oh. Uh, good. Uh, so could you, uh, review my presentation slides before the meeting?
SDS: Sure, no problem. I’ll review the slides as soon as you send them to me, and I’m available
on Friday at 12 for a meeting. Does that work for you?
ID35: Uh, yes. So, uh, I will email my presentation slides soon. Thank you.

In sum, repairs were obvious examples of cooperation in our human-to-machine data: in case the system did not understand the utterances, participants tended to rephrase them. Repairs were either issued to overcome salience-related
misunderstandings, or technology-related breakdowns (failure in ASR, for example). Either way, repairs evidence that the
human interlocutor, informed by the particular situational context, relying on emergent common ground, reformulated the
initial utterance that most probably had been affected by egocentric choices. Participants making adaptations to their utterances in order to be understood by the system are illustrative of cooperative behavior which surfaces in an “orientation and
sensitivity to the particular other” (Sacks et al., 1974:727), that is, recipient design.
These examples support the many ways in which talk in a conversion is designed with an orientation or sensitivity toward
the particular other co-present in the interaction. We argue that this planning evidences a conscious effort on behalf of the
human participant to cooperate with the artiﬁcial agent in the course of the interaction, to make up for the limited common
ground that is shared, and to co-construct the emergent common ground that is affected by actual situational experience.
As Fischer (2016a:2) observes, addressee orientation in interaction becomes more obvious when speakers talk to partners'
“‘peculiar’ in some way” - thus, in the case of human-machine interaction more conscious recipient design could be presupposed. The fact that many participants still approached the computer with language characteristic of humanehuman
interactions, also highlights the paramount effect of salience. In short, even if technologies like Siri and Alexa are widespread, they still do not constitute the most salient form of communicative interaction for many humans.
4. Concluding remarks
s's socio-cognitive approach, a framework that was originally conceived for
In this paper we argued that Kecske
communication between human speakers not sharing an L1, is a suitable theoretical framework to analyze and account for
human language use in human-machine interactions. It revisits the notion of common ground, which is crucial in humanmachine interaction. Furthermore, instead of focusing on the hearer, as most current pragmatic theories do, the SCA urges
us to also consider the speaker's prior experiences affecting production.
As has been demonstrated, the construction of emergent common ground in human-machine interactional contexts
shows considerable similarities to the same phenomenon in intercultural communication contexts, for the very reason that
s, a
interactants have little common ground to share. Thus, in this context, similarly to the arguments put forward by Kecske
highly context-dependent, emergent side of common ground is constructed, that is informed by actual situational experience.
Our experimental data also provide insights into how this particular context impacts speakers' utterances as regards
s's idea on the altered role of cooperation in
cooperation, an idea central to most pragmatic theories. Relying on Kecske
intercultural interactions, we argue that in human-machine interaction cooperation also gains a new meaning, as conscious
cooperative efforts surface in seeking emergent common ground and in recipient design.
We have also provided examples that this is not always a straightforward issue: some participants were more cooperative
from the beginning of the conversations, whereas others exhibited a more egocentric behavior. This egocentrism manifested
in approaching the computer in the same or in very similar way as they approached the human interlocutor. We explained
s's theory: in
this phenomenon with the help of the construct of linguistic salience (Giora, 2003) that also features in Kecske
the SCA it is argued that both recipient design (cooperation) and salience (egocentrism) shape utterance production. This
duality was also evidenced in our data: initially more egocentric speakers turned more cooperative and engaged in recipient
design, which was manifested in adjustments and repairs as the dialogues unfolded.
The numerous examples that demonstrate the role of emergent common ground as well as the conscious efforts on behalf
of speakers to go on with the conversation even upon facing difﬁculties show that pragmatic theories that take common
ground for granted and cooperation automatic may not be suitable for explaining human language use in interaction with
machines. Relying on the examples presented above we argue that it is the SCA that has the explanatory potential to account
for this particular type of communication.
Certain limitations of our observations must be acknowledged. First, the fact that participants were L2 speakers with
developing language skills in English (see Timpe-Laughlin et al., 2022) may have impacted their utterances. We cannot be
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sure about the extent to which the utterances analyzed in this paper were inﬂuenced by the facts that participants used
English as a lingua franca or that participants conversed with an automated agent. However, as the SCA was developed with
non-L1 speakers in mind, we believe that our argumentation is valid in this context. Our points are also supported by studies
identifying similar patterns in human-machine interactions involving native speakers (e.g., Fischer, 2016a; Mou and Xu, 2017;
Nass and Moon, 2000). Moreover, as English is increasingly used as a lingua franca, and automated agents are increasingly
used in diverse areas, including language learning and teaching, it is reasonable to investigate this speciﬁc type of context and
how it impacts language production.
A potential limitation is that our SDS task featured a social component, i.e., the machine was the employer, a “social superior” to participants, which might also have affected their utterances.
As for the technical affordances, it needs to be highlighted that we used a system with a rigid turn-taking model instead of
a system that provides incremental grounding via backchannels mid-utterance (cf. Visser et al., 2014) or that relies on machine learning (Khouzaimi et al., 2018). Such more advanced systems may render different interactional patterns - suspectedly more similar to those of humanehuman interaction. We believe this is a fruitful area for further research, especially
as constraints on technology decrease.
Also, there are many paths for further research that can enhance our understanding of what exactly shapes speaker
production in human-machine interactions. A potential line of research could gauge participants' experience with speaking to
machines and relating that to their recorded performance or interaction with a computer and with another human to see if
there are differences in the interaction approach or style. Second, triangulating performance with verbal reports could shed
light on how participants feel about communicating with machines and how they approach the task. Longitudinal inquiries
would make it possible to see if speakers' output changes as they gain experience in conversing with machines. Very likely, as
it is the case with most facets of language use, individual variation may also play a role here. Thus, a study including the
investigation of individual personality traits could provide information on the extent to which personality accounts for
variation in talking to machines.
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