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Abstract

This paper focuses on the role of the structure of turns in quasi-syn-
chronous text-based computer mediated-conversation. Prior research
has found that interactants in this type of communication submit their
messages in two ways: either as a long single message or as a sequence
of shorter postings. We hypothesize that the latter strategy — called
utterance splitting — facilitates communicating online both in terms of
turn-taking (initiation of repairs and holding the floor) and sentence
processing (predicting informational content and lowering entropy). To
evaluate the hypothesis, an experiment in which naive participants
interacted with a confederate writer was conducted. We found that
although communicative success did not depend on the condition to
which the participants were assigned, the conversations in which the
confederate sent split utterances were, on average, shorter and re-
quired less words to communicate the same intention.
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Rola strategii utrzymywania tury konwersacyjnej
w quasi-synchronicznej tekstowej
komunikacji internetowej

Abstrakt

Niniejszy artykul rozwaza wplyw formy tur konwersacyjnych w quasi-
synchronicznej tekstowej komunikacji internetowej. Wczesniejsze ba-
dania zauwazyly, ze rozméwcy w owym rodzaju komunikacji realizuja
tury konwersacyjne na dwa sposoby: badz w postaci jednej dtugiej wia-
domosci, badz w serii kilku krétszych wiadomosci. W tym artykule sta-
wiana jest hipoteza, ze druga strategia ulatwia zarzadzanie procesem
konwersacji (przewidywanie konca tury, inicjowanie napraw konwer-
sacyjnych) i obniza koszty zwiazane z przetwarzaniem zdan (poprzez
stopniowg integracje wiadomosci oraz zmniejszenie entropii informa-
cyjnej). Aby zweryfikowa¢ hipotezy, przeprowadzono jedno badanie.
O ile eksperyment nie wykazat istotnego statystycznie wplywu formatu
tur konwersacyjnych na sukces komunikacyjny, o tyle dane sugeruja,
iz format ma istotny wplyw na wspoélny wysilek komunikacyjny — na
korzysc¢ krotszych wiadomosci.

Slowa kluczowe

komunikacja internetowa, entropia informacyjna, przejmowanie tur
konwersacyjnych, przetwarzanie zdan

1. Introduction

Text-based computer-mediated communication (henceforth
CMC) is one of the most popular means of interaction online.
However, it differs from face-to-face interaction to a large degree
in terms of turn management. This paper explores the notion of
utterance breaks, i.e. the division of a message into smaller
units (see section 4) and argues that utterance splitting is
a mechanism that facilitates text-based communication.
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2. Synchronous text-based CMC

Written CMC occurs via standalone clients, such as WhatsApp
or various IRC channels, or is part of other services, for exam-
ple, Facebook or Google. However, due to technical constraints,
it differs significantly from face-to-face talk (Garcia & Jacobs
1999, Herring 1999) both in terms of synchrony and multi-mo-
dality. With respect to synchrony, Baron (2010) suggested the
typology presented in Table 1.

Table 1
Baron’s (2010) typology of CMC
synchronous asynchronous
one-to-one - : : ;
instant messaging emails, texting

chat, computer con- | bulletin boards,

many-to-man . . -
Y Y ferencing listservs, blog sites

Hence, CMC can be classified based upon the expectations as-
sociated with response time. Certain types are called “synchro-
nous” because there is an expectation of an immediate response
— such as in instant messaging services. On the other hand, if
no such expectation is held, the service is classified as “asyn-
chronous”. A good example of asynchronous CMC is email —
generally, if one sends an email message, they do not expect to
receive an answer immediately, quite to the contrary. Still, it
does not mean that the classification is rigid, and especially in
text-based chats the boundaries are fuzzy: a reply to an email
may arrive virtually immediately, whereas a response for a mes-
sage in an instant messaging chat can take some time. The
same logic applies to the number of participants involved.
However, Baron’s (2010) classification did not take into con-
sideration another important factor in classifying CMC, namely
by what means interactants communicate. In addition to the
previous typology, we can also classify CMC on the basis of the
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type and number of channels, and their modalities!, involved to
communicate a message. From this perspective, CMC can be
divided into types that engage primarily the visual, primarily the
audio, or both sensory modalities (see Table 2).

Table 2
Mediated communication classified according
to the modality involved

monomodal multimodal
instant messaging,

rimarily visual roup chats, emails, . .

P Y 8 .p video conferencing,
texting

video calls

phone calls,

. i1 dit
primarily auditory recorded messages

The new classification should not be viewed as one that rejects
Baron’s (2010), but rather an addition that had previously been
overlooked. Here, we develop an argument that in addition to
the degree of synchronicity, the primary modality also influ-
ences the structure of turns and the process of turn-taking. We
build on Clark’s (1996) principle of least collaborative effort to
explain interlocutors’ strategies of turn-taking in text-based
CMC, by which they trade off the costs of communicating in
a highly constrained environment.

3. The synchronicity of CMC revisited

The degree of synchronicity of text-based CMC has been a sub-
ject of debate. Interacting via instant messaging applications is
never as synchronous as face-to-face conversation. Even in the
world of mediated communication, text-based communication
lags behind telephone conversations and video conferences in
terms of synchronicity. Texting, instant messaging and group
chats involve two or more people that engage in a conversation,

1 Modality herein is defined as the sensory modality used in perception
(see Zlatev et al. 2017).
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but without these individuals being co-present: they send and
receive messages from different places in the world. Hence,
should instant messaging actually be labelled synchronous?

This difference between various kinds of mediated commu-
nication led certain researchers to use the label quasi-synchro-
nous computer-mediated communication (henceforth QS-CMC) to
refer to instant messaging and text-based group chats (Garcia
and Jacobs 1998, 1999, Zemel 2005). Garcia and Jacobs moti-
vated adopting the term by stating that “although posted mes-
sages in [QS-CMC] are available synchronously to participants,
the message production process is available only to the person
composing the message” (1999: 339). That is to say, in most
text-based CMC, the message can be read and processed only
once it has been produced, edited and submitted by the current
writer. It is up to the current writer to decide whether the mes-
sage is complete and can be submitted to the chat. This fact
stands in stark contrast with face-to-face interaction, where the
listener witnesses the production of a message on-line — as it is
being uttered by the current speaker.

4. Interaction management in QS-CMC

Despite the fact that both instant messaging and face-to-face
conversation are instances of interpersonal communication that
involves at least two participants, they differ in terms of re-
sources available for interaction management. Whereas in face-
to-face talk, interlocutors can rely on sentence structure (Sacks
et al. 1974), intonation (Beattie et al. 1982, Cutler and Pearson
1983, Oliveira and Freitas 2008, Schaffer 1983), tempo (Ruhle-
mann and Gries 2020), gestures and gaze (Bavelas et al. 2002,
Gambi et al. 2015, Kendon 1967, Rossano 2012, Zywiczynski et
al. 2014), as well as a combination of these features (Ford and
Thompson 1996), these signals are limited in QS-CMC due to
the lack of co-presence. Together with the data handling proto-
col used in CMC (FIFO: first-in, first-out), they lead to the lack
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of simultaneous feedback and disrupted turn adjacency (Her-
ring 1999).

Both of these factors have an impact on turn-taking in text-
based chats. Overlaps, existent but infrequent in face-to-face
communication, are completely out of the question in QS-CMC
(Garcia and Jacobs 1998, Herring 1999). This is so due to the
second technological factor mentioned above — the fact that the
server protocol manages messages in a sequence one at a time.
Therefore, new messages always appear on the screen in an or-
derly fashion. However, what does occur in QS-CMC is an over-
lap of exchanges, especially in multi-party types of text-based
CMC. There, different conversational threads are intertwined,
meaning that messages from conversation A may interrupt mes-
sages from conversation B by appearing between its adjacency
pairs (Garcia & Jacobs 1998, Gibson 2014, Herring 1999, Simp-
son 2005). With regards to gaps (or pauses) that do not occur
often in face-to-face communication, they do appear in QS-
CMC, either because of the time it takes the addressee to read
a message and compose his or her own reply, or because of lags
(temporary delays) of the server (Anderson et al. 2010, Herring
1999, Riordan et al. 2013).

Furthermore, some (Gibson 2014, Herring 1999, Schonfeldt
and Golato 2003) have observed that turn-alternation is not as
smooth as in face-to-face conversation. Whereas in such inter-
actions the first pair-part usually invites one second pair-part
that is temporally adjacent, QS-CMC conversations can involve
multiple responses to one utterance that are not necessarily
spatially adjacent. This often results in disruption of adjacency
pairs, where two turns are spatially adjacent (in a sequence, one
after another), but are functionally unrelated — they do not be-
long to the same pair. Garcia and Jacobs (1999) call this feature
of text-based chat phantom adjacency pairs. Although appar-
ently problematic, these displaced utterances enable interlocu-
tors to do something that is not possible in face-to-face conver-
sation: directly reply to any previous utterance. Phantom
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adjacency can also occur as a result of many conversational
threads intertwining with one another.

Consider a typical transcript of a multi-participant chat — an
Internet Relay Chat (IRC) conversation) — obtained from a sup-
port channel for users of the Linux Ubuntu operating system
(Uthus and Aha 2013). The channel includes experienced users
that can offer help to solve a technical problem, and those users
that seek help.

[01:19] <designbybeck__ > oh i was looking at c instead of F....
yeah these are running hot and I'm only on chat!!

[01:19] <designbybeck__> i closed Firefox with Facebook open
[01:19] <designbybeck__> so now just IRC

[01:19] <designbybeck__> and the fan is running and burning hot
to the touch!!!!

[01:20] <WeThePeople> how do i get wireless working in fluxbox
[01:20] <puppy_parade> for a laptop, shooting the fan with
canned air usually does wonders.

[01:21] <designbybeck__> thanks puppy

[01:21] <puppy_parade> or blowing it it to get dust out almost as
well

[01:21] <puppy_parade> (with the machine off)

(Uthus and Aha 2013)

This fragment of a conversation on the channel involves several
interlocutors talking in different conversational threads — de-
spite being posted to the same channel, they are not related and
may involve different interactants. In this fragment, <design-
bybeck_> runs into problems with laptop overheating while run-
ning Linux Ubuntu. The user is being aided by <puppy_parade>,
who predicts that the temperature problem stems from hard-
ware problems (perhaps too much dust) and suggests clearing
the fan with compressed air. Their adjacency pairs are inter-
rupted by <WeThePeople>, who asks a question unrelated to the
conversation between <designbybeck > and <puppy_parade>.
The absence of the non-verbal features mentioned above, in-
cluding the lack of possibility of online language processing,
means that interlocutors in QS-CMC must adapt to the
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technology via which they communicate. One of such strategies
might be utterance splitting, a technique developed to overcome
obstacles of interaction via QS-CMC. The phenomenon of post-
ing two messages to the chat has been observed independently
by different researchers, in effect receiving different labels. For
instance, Baron (2010) called it utterance splitting, Anderson et
al. (2010) delayed completions, whereas Tudini (2013) turn in-
crementation. Here, to avoid any further confusion, we will use
the term utterance splitting. Several split utterances submitted
by the same user and continuing the same theme, and generally
not interrupted by other interlocutors, are henceforth called se-
quences. As such, attempts were also made to explain the func-
tion of splitting utterances in QS-CMC.

4.1. Split utterances as intonation units

Baron (2010) analysed utterance splitting from the perspective
of Chafe’s (1980, 1987) intonation units. According to Chafe
(1987), dialogue is composed of concepts — small units that cor-
respond to “new” and “old” ideas. In his view, the carrier of these
concepts and the basic unit of discourse in speech are intona-
tion units, preceded and followed by a pause and uttered under
a single intonational contour. Chafe (1987) argued that those
pauses between intonational units signify cognitive processes
underlying the shift from one concept to another.

Having noticed utterance splitting, Baron (2010) drew
a comparison between such a means of organising utterances
in written communication and intonation units in speech, as
both of them serve to divide a larger stretch of discourse into
smaller pieces. However, as she noted, there are differences be-
tween utterance splitting and intonation units: an intonation
unit can be signalled by a pause, a clause-final intonation con-
tour, usually begins with a conjunction, or syntactically is a sin-
gle clause, the only means of chunking an utterance in CMC is
sending an entire message in several sequences. Therefore, alt-
hough not ideally corresponding to one another, intonation
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units nevertheless serve as a good point of departure for the
analysis of utterance splitting.

Baron (2010) analysed dyadic conversations from IM chat,
compiled in 2003 and involving 22 college students. The se-
quences taken into consideration involved those whose first
message was, for instance, a subordinate clause and the other
the main clause. Consider the following example:

[01:19] <designbybeck__> i closed Firefox with Facebook open
[01:19] <designbybeck__> so now just IRC

[01:19] <designbybeck__> and the fan is running and burning hot
to the touch!!!!

The extract consists of three messages submitted by the same
user, uninterrupted by others. The sequence, as a whole, is
a compound sentence: the first message is formally a clause, the
first conjunct of the coordination. The second message is an ad-
junct. The third is the second conjunct that begins with the co-
ordinating conjunction and.

In total, Baron (2010) found 454 sequences with multiple
messages, 132 contained utterance breaks (nearly 30 %). In ad-
dition, conversations in male and female dyads also revealed
that men are more likely to use such sequences than women
(p < 0.0001). With respect to their structure, sequences were
predominantly composed of complex and compound sentences,
independent clauses, although some of them also included ad-
jectival, adverbial, noun and verb phrases.

The analysis led Baron (2010) to two conclusions. Primarily,
because of the relative brevity of turns in the corpus, common
use of single-word messages and long closings, instant messag-
ing resembles spoken communication (rather than written).
Second, the study revealed an incompatibility between Chafe’s
(1980, 1987) intonation units and utterance splitting in instant
messaging. Although there were certain common features, like
the brevity of messages in sequences and in utterance units and
pauses occurring before conjunction, there were other striking
differences. Utterance breaks did not occur frequently before
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noun or verb phrases in Baron’s (2010) corpus, whereas pauses
in Chafe’s (1980) study do appear before them. Another differ-
ence results from the type of activities spoken dialogue and writ-
ten interactions are: whereas dialogue is foregrounded, i.e. it is
the main focus of both parties involved, it is not the case for
written conversation. Frequently, Internet users are engaged in
multiple other online activities on top of conversation. Thus,
whereas pauses are relatively short and gaps hardly ever occur,
the time between two adjacency pairs or two elements of a se-
quence can span from short pauses to gaps as long as 5 minutes
(Baron 2010).

4.2. Split utterances as delayed completions

The turn-taking mechanism in CMC was also investigated by
Anderson et al. (2010). There are two caveats of this study, how-
ever. Primarily, although the study is relatively recent — it was
published in 2010 - the corpus for the study was gathered in
the 1990s. At the time, relatively few users had access to the
Internet and participants of the experiment may have developed
communication strategies ‘on the fly’. Secondly, the participants
communicated over a two-way protocol, which, unlike most
popular messaging services, displays the message as it is being
produced by the current writer.

The study involved an analysis of one videotaped text-based
conversation. Recording the participants made it possible to de-
tect typing periods, pauses, and overlaps, which normally are
not studied in this fashion in CMC research, where overlaps
technically are out of the question (as two messages cannot be
posted at exactly the same time) and pauses are measured as
periods between submitting two messages.

Overlaps, unlike in face-to-face communication, occurred
very frequently. This means that two writers could start typing
at the same time (self-selection) or one writer started to type at
a time when the other has not finished yet. According to Ander-
son et al. (2010), such an overlap is mitigated by delayed
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completions, i.e. by a strategy in which the current writer divides
a message into two portions, waiting with typing its second part
until the other participants have read the message and are pre-
pared to read more. Hence, the readers may attach a portion of
an utterance to previous messages in the chat history, therefore
reconstructing some holistic meaning from individual parts. At-
taching one utterance to another is greatly facilitated by the fact
that there is no rapid fading in text-based QS-CMC: a user can
always scroll back to a previous utterance, in contrast with face-
to-face communication, where sounds of speech disappear once
they are uttered.

Concerning pauses, users were observed to apply them sys-
tematically in order to manage interaction. As Anderson et al.
(2010) observed, “[t]he participants appear to be engaging in in-
termittent talk followed by strategic pauses throughout the data
corpus”. This means that, unlike in face-to-face interaction,
pauses occur often, and they perform a specific function in chat:
pauses trade off the communicative costs incurred by the fre-
quently appearing overlaps. Pausing in two-way communication
systems also means that others have ample time to read what-
ever the writer has typed in the chat box.

All in all, we can see that Anderson et al. (2010) observed
pauses in typing messages, which are similar to Baron’s (2010)
split utterances. Anderson et al. (2010) infer that splitting ut-
terances in this fashion is an adaptive strategy that gives the
addressee(s) a chance to process the utterance before the writer
continues with the second part of the message. Thus, the prob-
lem of overlapping utterances is at least partially mitigated, and
utterance splitting may explain why users manage to communi-
cate successfully despite the incoherence of QS-CMC.

4.3. Split utterances as turn extensions
As mentioned previously, Baron (2010) observed that intonation

units split a spoken utterance into smaller parts. However, in
face-to-face interaction, a speaker can also convey a message
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over several complete turns that are not interrupted by other
speakers by means of turn extension. Such turn extensions oc-
cur at transition relevance places where a speaker elects to con-
tinue speaking (self-selects), and they typically elaborate on
what the current speaker has said previously. According to Tu-
dini (2015), turn extensions are used in the same way by inter-
locutors in QS-CMC — utterance splitting in QS-CMC is a means
to build on the meaning of previous turns.

Tudini (2015) explores turn extensions from Schegloff’s idea
(2000 in Tudini, 2015) idea of symbiotic relation between the
first and subsequent messages of a sequence and focuses on
their syntactic relationship. The material in the study consisted
of 12 conversations between native and non-native speakers of
Italian. The speakers communicated in their free time, as an
out-of-class activity that was supposed to improve their lan-
guage skills. Such a study design ensured ecological validity of
the data, since participants interacted in ‘regular’ circum-
stances.

Splitting utterances, according to Tudini (2015), might be
an attempt to hold the floor in conversation and deny the inter-
locutor the possibility to post. Extensions, because they can be
written faster than whole messages, can also be used in order
to maintain the adjacency of turns and decrease the probability
that some other speaker will intervene. Splitting turns may also
be a sign that someone “is politely attending to the conversation”
when the parties are not engaged in the conversation at the
same time (Tudini 2015: 649). The last reason she enumerates
is the fact that certain groups display a preference for shorter
turns; therefore, an individual may align with the preferences of
the group. Apart from enumerating reasons for splitting an ut-
terance, Tudini (2015) also describes their functional aspect in
conversation.
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4.4. A comparison

The papers by Baron (2010), Anderson et al. (2010) and Tudini
(2015) analysed the same phenomenon, albeit from different
perspectives. All three analyses focused on the problem of turn
structure in QS-CMC and concerned themselves with the fact
that interlocutors tend to split their utterances over several
postings. Baron (2010) attempted to compare utterance splitting
with intonation units in spoken dialogue, taking as a departure
point Chafe’s (1980) intonation units. The comparison failed,
and the two phenomena were found to share only one feature —
length, since both intonation units and split utterances are rel-
atively short. However, splits tend to occur in different places
within a message than pauses in spoken dialogue. As such, the
second feature of intonation units — carrying new conceptual
content — remains an open question.

The studies by Anderson and colleagues (2010) and Tudini
(2015) are the closest to the purposes of this paper. Anderson
et al. (2010) argued that the purpose of delaying the completion
of an utterance is to provide other users with ample time to pro-
cess the utterance. In such a way, splitting the utterance mir-
rors spoken interaction, where the addressee can hear an utter-
ance as it is being produced, and not only its final version.
Hence, utterance splitting can be said to facilitate (reduce the
costs of) interacting via monomodal, quasi-synchronous text-
based communication.

5. The cost of interaction:
The principle of least collaborative effort

Anderson and colleagues (2010) argued that delayed comple-
tions may be used to facilitate communication. The works by
Clark and Wilkes-Gibbs (1986) Clark (1996), Clark and Brennan
(1991) provide a theoretical basis from which the issue of effort
in conversation can be explored. Under this theory, conversa-
tion is a collaborative effort of the parties involved that pertains
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to both coordinating the content of communication — what in-
terlocutors are talking about — and the process — turn-taking
and updating mutual knowledge (common ground) on a turn-
by-turn basis. Common ground is updated by a process of
grounding, i.e. building a body of knowledge based on what has
been said earlier in conversation. An important feature of
grounding is that the process is medium-specific: communica-
tive context (such as interacting face-to-face or via a computer
terminal) influences grounding.

Grounding is practically achieved by interlocutors making
contributions in conversation: they propel it by exchanging
turns. According to Clark and Brennan (1991), people tend to
be very economical in making their contributions. The phenom-
enon was observed before Clark and Brennan's works, notably
in Grice’s work on the cooperative principle (Grice 1975). The
two relevant maxims to effort in conversation are the maxim of
quantity (contribute no more information than is necessary in
conversation) and manner (be brief). Speakers, therefore, are
supposed to produce proper utterances, i.e. utterances that will
be easily understood by addressees. However, thus construed
principle of collaborative effort assumes flawless contributions,
which is not always the case (see the example below). According
to Clark and Wilkes-Gibbs (1986), there are three problems that
render the principle of least effort implausible: time pressure,
errors and ignorance.

Alan: Now -um do you and your husband have a j-car?
Barbara: - have a car?

Alan: Yeah.

Barbara: No.

Were speakers always obeying the Gricean maxims, Alan would
have made sure to deliver the message clearly, and the whole
conversation would have featured much less repetition. Yet, this
is not the case, and conversations are characterized by a high
degree of repetition (Pickering and Garrod 2004). According to
Clark and Wilkes-Gibbs (1986) what contributes to improper
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utterances are features that are characteristic of interaction:
time pressures, errors and ignorance. Since the principle of
least effort is not compatible with naturalistic data, Clark and
Wilkes-Gibbs (1986) formulated the principle of least collabora-
tive effort:

The principle of least collaborative effort: In conversation, the par-
ticipants try to minimize their collaborative effort — the work that
both do from the initiation of each contribution to its mutual ac-
ceptance.

The principle, according to Clark and Brennan (1991) explains
anumber of phenomena in conversation. For instance, the pref-
erence for repairs: speakers generally prefer to repair the utter-
ance and initiate a repair on their own, rather than to rely on
the interlocutor to repair or prompt the repair. Self-repair typi-
cally takes fewer turns in comparison with waiting for other in-
terlocutors to initiate it. By the same token, speakers can pro-
duce their utterance in smaller ‘chunks’, anticipating ac-
ceptance after each small item.

Communication costs depend on the medium of communi-
cation. What is effortless in one medium can be more costly in
another, or even completely out of the question (like pointing
one’s finger at an object in a letter). The absence of one of the
features makes interlocutors rely on others. Clark and Brennan
(1991) enumerate 8 features that affect communication: copres-
ence, visibility, audibility, cotemporality (language production
and perception occur at roughly the same time), simultaneity
(the speaker sees the addressee’s reaction in real time), sequen-
tiality (turns appear in an orderly fashion), reviewability (the op-
posite of Hockett’s (1958) rapid fading) and revisability (the
speaker/writer can revise messages before sending them).

Clark and Brennan (1991) associated the features of cotem-
porality, sequentiality and reviewability with QS-CMC. The
characterisation is a bit outdated, though, as these are qualities
of two-way conferencing systems, not popular nowadays. There-
fore, the list should also include revisability because, in one-
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way communication protocols, writers can currently edit their
messages before submitting them to the chat. Also, sequential-
ity is only weakly obeyed, especially in multi-participant chats,
and cotemporality is not a necessary prerequisite for initiating
a conversation.

Grounding costs can be divided into the ones that are in-
curred by the speaker (writer), by the addressee(s), or by all par-
ties involved. The costs that are incurred by the speaker are for-
mulation (formulating and re-formulating an utterance) and
production costs (the actual act of speaking or writing). On the
part of the addressee, there are reception (perceiving the linguis-
tic signal) and understanding costs (understanding the con-
tent). Among the costs that can be associated with both the
speaker/writer and the addressee(s) Clark and Brennan (1991)
specify delay, asynchrony, speaker change and display costs.
The first type of cost is related to the costs incurred by delaying
an utterance to plan, revise and produce it more carefully. The
second type are the costs associated with timing utterances in-
curred when parties communicate via non-synchronous media
of communication, such as QS-CMC. Speaker change costs are
the costs of turn-taking: whereas they are low in face-to-face
communication, they are higher in QS-CMC because there are
fewer cues that speakers can rely on in order to aid transition
between speakers. Finally, display costs are connected with us-
ing gestures, facial expressions and pointing. Relatively effort-
less in face-to-face communication, these are completely out of
the question in text-based QS-CMC.

6. Motivation

Anderson et al. (2010) hypothesized that utterance splitting may
be a technique used by interlocutors to facilitate communica-
tion. The works by Clark and colleagues cited in the section
above provide a theoretical background for Anderson and col-
leagues’ (2010) conception: grounding, i.e. the process by which
interlocutors update their mutual knowledge about the
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situation under discussion, incurs costs. These costs vary ac-
cording to the medium, and interlocutors involved in communi-
cation via particular mediums use resources available there ac-
cordingly to minimize the costs of reaching common ground, as
the principle of least collaborative effort predicts.

Why would utterance splitting facilitate communication?
This is due to the constraints on QS-CMC and an attempt to
trade off the costs of interaction. Interlocutors in QS-CMC are
not co-present and can neither hear nor see each other, which
negatively impacts coordinating the content and process of com-
munication, which is evident in transcripts of text-based CMC.
As such, producing shorter utterances ensures that the other
interlocutor does not take the floor prematurely. Another im-
portant feature of short utterances is their capacity for repair: if
the addressee does not understand the writer’s intention, they
can signal it at an early stage. Therefore, a single part of a longer
sequence of messages has to be reformulated. In an alternative
extreme scenario, where the writer sends a whole ‘paragraph’ to
the chat, repair would be much more difficult because the ad-
dressee would have to indicate the part which is difficult to un-
derstand, which in turn would lead to another coordination
problem.

7. Experiment

To test the hypothesis that utterance splitting facilitates com-
munication in QS-CMC, we adapted the Map Task experiment
(Anderson et al. 1991). Twenty-two participants were enrolled to
participate in the experiment via a university mailing subscrip-
tion list. The participants interacted with a confederate writer
through the Google Hangouts instant messaging app. All of the
participants were native speakers of Polish and communicated
with the confederate using this language. Due to Coronavirus
restrictions on travel, participants did not take part in the ex-
periment in the lab, but interacted from their homes. Each par-
ticipant received instructions a day prior to the experiment.
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7.1. Method

The Map Task is an interactive task designed to elicit dialogue
(Anderson et al. 1991, Thompson et al. 1993). Originally, the
experiment involved two participants who were instructed to
communicate verbally in order to reproduce the path on the
map. The participants were assigned the role of the leader (the
participant with the route) or of the follower (the participant
without the route). In the original experiment, each map had
a similar layout, though particular landmarks differed — they
were printed in different places or altogether absent on one map.
The maps were translated into Polish for the purposes of this
experiment. Figure 1 shows the two versions of maps used in
the current experiment.
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Figure 1
Maps used in the experiment
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The follower was supposed to recreate the path as faithfully as
possible on the basis of instructions received from the leader.
The subjects could use any graphics editor software to draw the
path on the map that they received. In this experiment, the task
was adapted in such a way that the confederate, a participant
who is aware of the experimental task (Branigan and Gibb
2018), always assumed the role of the leader, though the actual
participants were informed that the roles were assigned ran-
domly. The participants were randomly assigned to either of two
conditions: the i. ‘full paragraph’and ii. the ‘split utterance’ con-
dition, exemplified in Figure 2, meaning that the instructions
provided by the confederate were sent in one long message or
over several shorter ones.

<MapGuide> | Droga biegnie po <MapGuide>| Droga biegnie na
lewej stronie lewo przy sklepie
sklepu na dot ‘The road goes to
i pod zaparkowa- the left of the
nym wozem shop’
w prawo. Woz stoi
jakby pod
sklepem.

‘The road goes
down to the left of
the shop and to
the right under
the parked car.
The car is parked
below the shop.’

<MapGuide> | i potem w d6t
‘and then down’

<MapGuide> | i pod zaparkowa-
nym wozem pod
sklepem

‘and under the
parked car under
the shop’

Figure 2
A sample from two experimental conditions
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The aim of the experiment was to determine whether there
is a difference with respect to task success between the two con-
ditions. Therefore, task success was operationalized as a faith-
ful representation of the leader’s map by the follower. To com-
pare the degree to which the paths on the maps were faithfully
reproduced, each map was cleared from landmarks, so that only
the line drawn by the participant remained on the image. The
leader's map underwent the same procedure. The pictures were
then transferred to ImageMagick software (The ImageMagick
Development Team 2021), where they were compared against
the leader’s map, and the value of mean absolute error in pixels
was obtained. In addition, the influence of two other variables —
time and tokens — were taken into consideration. The former is
the total duration of a conversation, whereas the latter is the
raw count of words produced by the leader. This value was ob-
tained by tokenizing the leader’s utterances with the use of Nat-
ural Language Toolkit (Bird et al. 2009), which is itself a Python
programming language library (van Rossum and Drake 2009).

7.2. Data

In total, 22 subjects, who were adults and native speakers of
Polish, participated in the experiment. The participants were
randomly assigned to either experimental condition (split or full
utterances). Out of the twenty-two conversations, two conversa-
tions had to be excluded from analysis. The first of the two trials
was removed because the data file was corrupted, and the sec-
ond because of logistic problems during the experiment. Each
participant was allocated 30 minutes for the completion of the
task, but the actual duration of the conversation varied. In fact,
conversations lasted between ~ 14 and ~ 34 minutes (mean = ~
25).
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7.3. Analysis

All statistical analyses were performed in the R programming
language (R Core Team 2021). The scores were then tested for
normality of distribution with the Shapiro-Wilk test to deter-
mine the most optimal statistical test. The normality test proved
that the distribution is Gaussian (p > 0.05). Therefore, the
ANOVA test could be and was performed for the data. In addi-
tion to treatment, the predictor variables also included time (the
duration of a conversation) and tokens (the number of running
words produced by the leader). The results are shown in Table 3.

Table 3
The results of ANOVA test from the experiment
Df Sum Sq Mean Sq F value Pr(>f)
Treatment 1 0.0000857 | 8.573e-05 1.904 0.187
Tokens 1 0.0000037 | 3.710e-06 0.082 0.778
Time 1 0.0000373 | 3.730e-05 0.828 0.376
Residuals 16 0.0007205 | 4.503e-05

All predictor variables produce an insignificant effect on the out-
come variable (p > 0.05). This suggests that the mean values of
the outcome variable do not differ significantly between the two
groups.

7.4. Discussion

The results of the statistical test suggest that the predictor var-
iables do not affect the mean absolute error The results imply
that utterance splitting does not determine task success: spe-
cifically, participants in each condition reproduced the maps
equally faithfully because the values of the mean absolute error
in pixels did not differ significantly between the two treatments.
The same applies to the duration of conversation and the num-
ber of tokens produced by the leader: each predictor variable
did not influence task success significantly. On the one hand, it
might seem that utterance splitting does not perform the role
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that this paper ascribes to it; on the other, humans can com-
municate successfully even without sharing a linguistic code: if
a tourist visiting a foreign country does not speak the local lan-
guage, he or she can ask for directions using pantomime. Such
a communication can be quite successful, but definitely not ef-
fortless, as the costs of formulation, production, perception and
comprehension spike. Hence, a post-hoc analysis was con-
ducted in order to determine differences in effort between the
two conditions.

8. Post-hoc analysis

The aim of the post-hoc analysis was to determine the effort re-
quired to achieve task success in both conditions.

8.1. Data and analysis

The data from the experiment was re-analysed. To achieve the
aims of the post-hoc analysis, we performed two new ANOVA
tests. The test involved one independent variable — the treat-
ment — and two dependent variables: time (the total duration of
the conversations) and tokens (the number of running words
produced by the leader). In the first step, the difference in time
between treatments was assessed (see Table 4). Prior to this, the
data was tested for normal distribution with the Shapiro-Wilk
test, which showed that the distribution is normal (p > 0.05).

Table 4
The results of ANOVA test, time by treatment
Df Sum Sq | Mean Sq | F value Pr(>1)
Treatment 1 239.2 239.15 7.321 0.0145
Residuals 18 588.0 32.67

In contrast with the previous test, the result is significant
(p < 0.05). A post-hoc Tukey’s HSD test was conducted to deter-
mine how duration interacted with condition. The difference of
means (by subtracting the duration of the paragraph treatment
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from the split utterances treatment) is 6.96, which means that
conversations with turns in chunks are, on average, shorter.
The results are displayed in Figure 3.

treatment E9 chunk para
Anova, p=0.014
35 1
30 1
[45]
E 251
20 1
151
chunk pa'lra
treatment
Figure 3

A comparison of total time between conditions

Finally, the number of input instructions produced by the in-
structor was subject to analysis. The number of instructions
was quantified as the total number of tokens produced by the
leader. Similarly to the previous two analyses, the data was
tested for normal distribution. The Shapiro-Wilk test revealed
that the distribution of the number of words per conversation is
normal (p > 0.05). Therefore, one-way ANOVA test was con-
ducted to verify whether there is a difference between the two
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treatments and the number of tokens issued by the instructor.
Table 5 contains the results of the analysis.

Table 5
The results of ANOVA test, tokens by treatment
Df Sum Sq | Mean Sq | F value Pr(>{)
Treatment 1 134797 134797 10.5 0.00454
Residuals 18 231096 12839

treatment E3 chunk para

Anova, p = 0.0045
7001
6001
w
=
2
© 5001
4001
300
chunk péra
treatment
Figure 4

A comparison of the number of tokens produced
by the leader between conditions
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Similarly to Time by Treatment, this relation is also significant
(p < 0.05). Again, a post-hoc Tukey’s HSD test was conducted to
determine how the amount of input produced by the leader
(measured in tokens) interacted with the condition. The differ-
ence of means (by subtracting the tokens of the paragraph treat-
ment from the tokens from the split utterance) is 165.0202,
which means that the leader, on average, needed to produce less
input to achieve the same end.

8.2. Discussion

The first analysis determined that successful communication is
not driven by the turn-taking strategy of the leader. Notwith-
standing the condition, experimental subjects performed
equally well — the mean absolute error between the two groups
was insignificant. The original analysis also revealed that the
time spent on the activity or the number of words produced by
the leader do not affect the outcome variable, either. However,
which of the strategies is more efficient in QS-CMC was ad-
dressed afterwards, in the post-hoc analysis.

The analysis revealed a clear difference between the two
groups in terms of communicative effort. The split utterance
condition, overall, was more efficient in terms of input (fewer
tokens produced by the leader) and duration (conversations
were shorter). These results suggest that splitting an utterance
may be a strategy used by interactants in QS-CMC in order to
trade off the limitations of the medium, communicate efficiently,
and thus adhere to the principle of least communicative effort.
But what are the reasons that make split utterances more effi-
cient in comparison with full paragraphs?

The first explanation might be that it facilitates the coordi-
nation of the content of interaction. Thereby, interactants in QS-
CMC imitate face-to-face communication. In face-to-face con-
versation, the addressee receives the input as it is being pro-
duced, ‘online’, by the current speaker. As a result, the contin-
uous flow of information ensures that new information can be
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integrated in real time. This aspect of turn-taking has recently
been considered by psycholinguistic research (see Levinson and
Torreira 2015). Some researchers in this field, notably Pickering
and Garrod (2013a, 2013b), emphasize the role of prediction in
language production and comprehension. In dialogue, owing to
the so-called forward models, people are supposed to construct
perception and action representations during production and
comprehension in order to predict the incoming verbal stimulus
or to predict their own future actions. The construction of for-
ward models allows for a more rapid exchange of information
and the fluency of dialogue. In the case of the experiment, send-
ing messages piece by piece, instead of as a whole paragraph,
means that the forward model can be built up earlier, and its
assumptions reassessed as new input arrives.

Another content-related explanation can be the distribution
of information in dialogue. How much information a given ut-
terance holds can be explained under informational entropy,
first proposed by Shannon (1948). According to Shannon
(1948), communication occurs over a noisy channel, i.e. the in-
tended message may be corrupted by production or perception
errors. The entropy of a random variable is the average level of
information that the variable carries. We speak of the highest
value of entropy when all interpretations of a variable are
equally possible (0.5), and the lowest when one interpretation is
completely unlikely (0) and the other is the only possible inter-
pretation (1). Under this approach, information transmitted via
a channel with limited bandwidth should be most efficient if en-
tropy levels are distributed uniformly and close to the channel’s
full capacity (Genzel & Charniak 2002). In fact, research shows
that information in written texts and in dialogue is distributed
uniformly in the signal (Jaeger 2010, Jaeger & Tily 2011, Qian
& Jaeger 2012, Xu & Reitter 2016). In Jaeger’s (2010) view, ef-
ficient communication balances between communicating the
optimal amount of information and sending too much infor-
mation. Linguistic communication is therefore optimal, if, on
average, each word carries the same amount of information, and
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the rate at which information is sent is close to the channel’s
maximum bandwidth. In the case of the experiment reported in
sections 6 and 7, although the analysis cannot directly account
for information content of words used by the leader, we might
argue that utterance splitting is a strategy that transmits lin-
guistic information at an optimal rate. Longer messages trans-
mitted at once carry too much information, which influences the
overall length of conversation.

Finally, utterance splitting may facilitate coordinating on
the procedure in conversation. As Clark and Brennan (1991) ar-
gue, interactants not only coordinate the content (what they talk
about) of communication, but also on the procedure (synchro-
nisation of actions) in reaching the common ground. Shorter
turns may facilitate coordination in such a way that (1) the ad-
dressee can better predict turn endings by receiving information
at a more-or-less constant rate, (2) if a repair is necessary, it
can be initiated almost instantly, and (3) a constant stream of
messages ensures keeping the floor by the current writer and,
as a result, lowers the chance that the intended addressee in-
troduces a new thread, or a question related to prior instruction.
In consequence, utterance splitting means that communication
consumes less effort because less time has to be spent on main-
taining and controlling the turn-taking procedure.

9. Conclusions

The aim of the paper was to overview theories of turn-taking in
quasi-synchronous text-based communication and to experi-
mentally test the influence of turn-taking strategies, especially
utterance splitting, in text-based chat. Three theories of turn-
taking were presented, but none of them provided a sufficient
explanation of choosing a strategy. The experiment reported
here approached utterance splitting from the perspective of the
principle of least cooperative effort, which posits that interact-
ants try to lower the effort they invest in communication. The
results indicate that although both split utterance and full
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paragraph lead to communicative success, the former is much
more efficient. These outcomes were discussed in the light of
facilitating the construction of forward models, uniform distri-
bution of information in the channel, and coordinating on turn-
taking as possible explanations of greater efficiency of utterance
splitting.
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