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Given-New Effects on the Duration of Gestures and of Words in
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aDonders Institute for Brain, Cognition & Behaviour, Radboud University; ®(Max Planck Institute for Psycholinguistics;
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ABSTRACT

The given-new contract entails that speakers must distinguish for their
addressee whether references are new or already part of their dialogue.
Past research had found that, in a monologue to a listener, speakers shor-
tened repeated words. However, the notion of the given-new contract is
inherently dialogic, with an addressee and the availability of co-speech
gestures. Here, two face-to-face dialogue experiments tested whether ges-
ture duration also follows the given-new contract. In Experiment 1, four
experimental sequences confirmed that when speakers repeated their ges-
tures, they shortened the duration significantly. Experiment 2 replicated the
effect with spontaneous gestures in a different task. This experiment also
extended earlier results with words, confirming that speakers shortened their
repeated words significantly in a multimodal dialogue setting, the basic form
of language use. Because words and gestures were not necessarily redun-
dant, these results offer another instance in which gestures and words
independently serve pragmatic requirements of dialogue.

During a conversation, interlocutors introduce information that is new to their present dialogue.
When they later refer to the same information, it becomes given information, that is, information
“already supplied by the previous linguistic context” (Crystal, 2001, p. 135). Signaling when informa-
tion is new and when it is given is vital for successful communication. Chafe (1974) proposed that,
during the course of a conversation,

Virtually every sentence a speaker utters is a mixture of what, following Halliday (1967), I will call given material,
which the speaker assumes is already in the addressee’s consciousness, and new material, which he assumes is not.
As he converts this mixture into sound, the speaker does not treat the given and new material in the same way:
typically, he will attenuate the given material in one way or another, e.g., by pronouncing the items that convey
such material with lower pitch and weaker stress, or by the attenuated specification or pronominalization of such
items. (p. 112)

Clark and Haviland (1977) took a stronger, interactional position. Their given-new contract proposes
that speakers are obliged to ensure that their addressee can distinguish what is given from what is new.
In order to do so, the given version must resemble the new version but must also differ in
a recognizable way; for example, by attenuating pronunciation, pitch, or stress.

Example 1 (from data in Bavelas et al., 2014).
A speaker was just beginning to describe a sequence of shapes in a drawing that the addressee could
not see. The first shape looked like the letter S.
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Where it starts, we have (pause) uh (pause) AN ESS [looks up; addressee nods], ess-shape there. [Addressee:
Mhm.]

The first reference (“AN ESS”) was new information. The speaker’s articulation indicated in two different
ways that “ess-shape” was a repetition, rather than a second shape, and therefore given information. First,
he had stressed “AN ESS,” but “ess- shape” was soft and unstressed. Also, “AN ESS” was 0.61 s long while
“ess-shape” was 0.4 s long. The addressee’s responses indicated that she understood both.

Some necessary distinctions

Given-new effects can be confounded with common ground. It is therefore essential to distinguish
between common ground that exists before the dialogue and common ground that is created during
the dialogue. Clark (1996) described common ground as deriving from three domains:

(1) Communal common ground (pp. 100-112) is the knowledge shared in cultural or sub-cultural
communities prior to the dialogue.

(2) Personal common ground (pp. 112-116) is also prior to the dialogue but more specific; it is
created when a particular speaker and addressee share a previous experience or current situation.

(3) Incremental common ground (pp. 38-39, 221-251) is created during the interaction, in the
interlocutors’ dialogue. It is the topic of this article.

Often, “having common ground” seems to refer to prior personal common ground, that is, to the
cognitive states of the interlocutors before they interact, when they know that they share some of the same
knowledge, beliefs, or experiences (Clark, 1996). In contrast, incremental common ground does not exist
before the conversation. It develops within a dialogue, is specific to that particular dialogue, and is the direct
result of linguistic and physical co-presence. The accumulation of incremental common ground is a social,
interactive process whereby interlocutors build up a joint track record of information as it is being
exchanged (Clark, 1996; Clark & Marshall, 1978, 1981) and mutually confirmed through the process of
grounding during their dialogue (Clark & Brennan, 1991). It follows that the development of incremental
common ground is directly observable in the communicative processes that create it, especially in transi-
tions from new to given forms. So, a spontaneous dialogue is the first requirement for the study of
incremental common ground.

The most common environment for dialogue is face-to-face interaction, where manual gestures form an
integral part of human communication (e.g., Bavelas, 2022; Enfield, 2009; Goldin-Meadow, 2003; Kendon,
2004; McNeill, 1992; Streeck, 2009). In the gesture literature, Gerwing (2003; published as Gerwing & Bavelas,
2004) distinguished both theoretically and empirically between prior and incremental common ground.
Typical experiments on prior common ground manipulate the interlocutors’ shared knowledge before their
interaction by presenting the same vs. different information to speakers and addressees and then observing
the effects on gestures. These effects are immediately apparent in the first reference to the mutually shared
information (e.g., Gerwing, 2003; Gerwing & Bavelas, 2004, Analysis 1; Holler & Stevens, 2007; Holler &
Wilkin, 2009). The usual common ground study is a between-subjects design in which the same or different
information is randomly assigned to the dyads prior to their dialogue. The analysis typically focuses on the
effect of common ground on gesture frequency, gesture rate, or gesture form (such as size, space, or precision).
These measurements are usually aggregated over all gestures in a dialogue (or per speaker) rather than
matching gestures for the same referent (see Holler & Bavelas, 2017, for an overview).

Studies of incremental common ground require a different research design and analysis. They must
use a within-subjects design in which the speaker repeats some references to the addressee. The
analysis is a precise word-by-word or gesture-by-gesture comparison of the new and given forms of
each reference. If speakers are modifying particular gestures as they become given, then the analysis
must focus on the contrast that this modification is creating for the addressee. The focus of such an
analysis is the contrast in form of speakers’ new and given gestures.

Following Gerwing (2003; Gerwing & Bavelas, 2004, Analysis 2), we propose that sequential
gestures for the same referent within a dialogue also follow the given-new contract; for example,
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Example 2 (from data in Bavelas et al., 1995).

The dyad’s task was to watch a “Road Runner” cartoon with a particularly long and complex series
of events, then to retell it together. As one speaker picked up where the other had left off, she said,

Alright. Ok. So the watering can tips o-so I don’t know if we can remember all this [while laughing together]-the
watering can tips over, andit...

At the first underlined words, she gestured water pouring out of the tipped watering can like a waterfall.
This gesture took 1.2 s. After she had interrupted herself and laughed about the task with her partner, she
resumed and made the same gesture with the next underlined words. This gesture was an abbreviated
version that took 0.48 s and matched fewer words, making it clear to the addressee that she was repeating
where she had broken off, not describing a second watering can or a second tipping over.

In Examples 1 and 2, the speakers met the given-new contract by producing an attenuated form,
thereby ensuring that their addressee could distinguish their second reference as given rather than new
information. Indeed, a given-new effect can only be observed by comparing the new and given forms
of the same information. Based on previous research with words, we chose to focus on a quantitative
comparison, namely, gesture duration.

Previous research

Given-new effects on words

As Chafe (1974) pointed out, there are many ways to mark given status in words, such as lower pitch,
weaker stress, or pronominalization. Research on narrative speech has shown that speakers use full
lexical forms to (re-)introduce referents, and pronouns or zero anaphora for maintaining them (e.g.,
Hickmann & Hendriks, 1999; Marslen-Wilson et al., 1982). Speakers thus use fuller lexical forms for
new referents, which would be less accessible for the listener, and less full forms for given referents,
which would be more accessible (Arnold et al., 2013; Givdn, 1983).

In a classic study, Fowler and Housum (1987, Exp. 1) proposed that shortening could mark a word as
given. They measured the duration in milliseconds of new and repeated words in a story by a radio
personality and in television interviews with public figures. They found a significant decline in duration
from new to given words over the course of the story or interview. Although Fowler and Housum (p. 489)
described their data as monologues, Fowler (1988) hypothesized that “the reductions help indicate to
listeners that the reduced words refer back to earlier-presented information in the discourse” (p. 308; italics
added). In three later experiments, Fowler (1988) found (i) no significant shortening when reading a list of
words, (ii) some shortening when reading meaningful prose, and (iii) significant shortening when talking
spontaneously to the experimenter. So mere repetition could not account for the given-new effect.

Albeit without citing Clark and Haviland (1977), both of the Fowler articles recognized shortening
as a social effect. For example, Fowler and Housum (1987) “found that listeners can identify words as
old or new, and they can use information that a word is old to facilitate integration of related material
in a discourse.” (p. 501). Fowler (1988) proposed further that

The talker may produce shortening for the listener’s benefit, and so shortening may be more likely to occur when
there is a listener present signaling his or her understanding of the talker’s utterance . .. (Fowler, 1988, p. 314)

The experiments in this article built on Fowler’s work by investigating true face-to-face dialogues.
They also address the multimodal nature of face-to-face dialogue by investigating given-new effects for
gestures as well as words.

Given-new effects on gestures

Co-speech gestures contribute to reference-tracking in narrative by providing visuo-spatial anchors
that help create referential cohesion. For example, many studies showed that (re-) introductions of
referents tended to be accompanied with gestures whereas this was less typical for maintained
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references (e.g., Gullberg, 2003, 2006; Levy & McNeill, 1992; Levy & Fowler, 2000; McNeill & Levy,
1993; Perniss & Ozyiirek, 2015; Yoshioka, 2008). However, the picture is more complex than this,
because gestures accompanying references in narrative tend to differ in their form depending on the
accessibility of the referent and interactions with other variables, such as definiteness of the referential
expression, semantic focus of the gesture, and the precise temporal alignment and semantic overlap
between gesture and referential expression (see Debreslioska & Gullberg, 2019, 2020a, 2020b;
Debreslioska et al., 2013; Foraker, 2011; Wilkin & Holler, 2011). Significantly, Levy and McNeill
(1992) hypothesized that “the accumulation of other surface devices, such as increased duration of
articulation [for the first presentation] (Fowler & Housum, 1987; Fowler & Levy, 1991) should
contribute to this process as well” (p. 298, citations in original).

Gerwing (2003, Gerwing & Bavelas, 2004) was the first to obtain direct evidence of changes in gesture
form due to prior common ground (Analysis 1) and to incremental common ground (Analysis 2) in
spontaneous face-to-face dialogues. The focus of Analysis 2 (pp. 171-182 & Appendix A) was explicitly the
gestural depiction of given versus new information. First, the (adult) interlocutors individually saw and
manipulated two toys (e.g., a whirligig and a finger cuft). When they met, knowing that they had had
different toys, they were to discuss briefly what they “did with the toys.” They were free to talk as they
wished. So a speaker’s information started as new, then became given over the course of their dialogue.
Typically, in their first presentation,

[Speakers] often exaggerated the important features (e.g., made it larger than life), made it very precise, or drew
attention to it with an extra movement. Sometimes they abstracted the salient feature from the whole so that the
feature stood out on its own. (p. 175)

In contrast, the later, given gestures for the same action confirmed the hypothesis that

given information, because it could draw on antecedents in previous gestures, would appear as transformed
versions of those gestures. Aspects of the gestures depicting given information would be smaller or less precise
versions of previous gestures. (p. 176)

A detailed grid analysis (pp. 181-195) for each of the gestures of the 10 dyads showed how the speakers
successively transformed the given gestures.

Here we built on the above qualitative study with a quantitative measure, gesture duration. The
experiments were also informed by the Fowler studies on the duration of words in monologues,
extended to gestures and words in face-to-face dialogue. Thus, rather than looking at the accessibility
of referents in narrative and resulting changes in referential form, we focused on the duration of
gestures (and words) when they were repeated in dialogic interaction.

Methodological issues
There have been several gesture experiments in which a speaker presented the same information to the
same addressee more than once but that were not about the given-new contract (Jacobs & Garnham,
2007 [conditions 1 & 2]; Holler et al., 2011; Holler & Wilkin, 2011a; De Ruiter et al., 2012; Galati &
Brennan, 2014; Alibali, Nathan, Wolfgram, Breckinridge Church, Jacobs, Johnson Martinez & Knuth,
2014; Hoetjes et al., 2015; Vajrabhaya & Pederson, 2018). None was designed or intended to test given-
new effects. Some were studying repetition or repeated reference for its own sake. Others used
repetition to the same vs. a different addressee as a way of testing whether gestures are communicative
or part of speaker-oriented speech production processes (i.e., for the speaker or for the addressee).
Those research goals are interesting and valuable in their own right, but they illustrate methodo-
logical choices that could not (and were not intended to) test a given-new effect. For example, several
studies precluded the spontaneous dialogue processes that create incremental common ground by
using a between-groups design rather than making within-speaker comparisons. Some used
a confederate or addressee instructed to be minimally responsive, which may prevent or significantly
alter the spontaneous grounding process necessary for creating incremental common ground and can
produce different results (Bavelas, 2022; Bavelas & Healing, 2013; Kuhlen & Brennan, 2013). Also,
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most of the studies used overall gesture rate, an aggregated measure that cannot assess the relationship
between the first and later gestures for the same referent. Studies that did compare individual gestures
did not necessarily compare gestures referring to exactly the same semantic feature or referent.
Instead, the criterion was that the first and later gestures only had to refer to the same broader
stimulus event, each of which tended to elicit multiple gestures. Although these first and second
gestures would have some semantic connection, speakers would not have treated the second gesture as
depicting given information if it did not depict exactly the same referent within the stimulus event.

These are not criticisms of the above studies ; our point is simply that they do not present evidence for or
against given-new effects because they did not intend to do so. Whether the given-new contract specifically
affects the duration of repeated gestures, as has been shown for words, remained an open question,
addressed in the two experimental studies presented here. Specifically, we investigated given-new effects
in face-to-face dialogues with a focus on two core domains of human communication: instruction (that is,
demonstrations, as in teaching) (Experiment 1, based on Woods, 2005) and referring (Experiment 2).
Experiment 1 focused on gesture only, Experiment 2 analyzed both gestures and words.

Design and predictions

The key criteria shared by the two experiments were (a) two participants in a spontaneous face-to-face
dialogue, visible to each other at all times and (b) tasks that were likely to elicit repeated gestures. The
only specific instructions were the role assignments within the dyads and the goals of their interaction,
both of which required a speaker to describe easily gestured material to their addressee several times.
Both experiments used a within-participants design and compared the duration of first and later
gestures for the same referent. All participants were fluent English speakers.

There are also several differences that contribute to generalizability (see Table 1 for a complete
overview): In Experiment 1, the speakers were teaching their addressee dance steps enacted with their
hands on the table between them. That is, the referent was a prescribed sequence of motions that
reoccurred over several trials. In Experiment 2, participants were doing the Tangram task (e.g., Clark
& Wilkes-Gibbs, 1986), which requires a Director and Matcher to align on referring expressions for
static geometric figures over several trials. The dance steps involved several prescribed gestures while
the Tangram figures could be depicted by a single, improvised gesture (or a combination of gestures)
of the Director’s choice. Also, the dance steps had to be enacted with gestures, while the Tangram
figures have been successfully described entirely in words (as in the original Clark & Wilkes-Gibbs
experiment with a partition between Director and Matcher). Face-to-face versions of the Tangram task
(Holler & Wilkin, 2011a; De Ruiter et al., 2012) have shown that participants do use gestures; the
question is whether these gestures would serve given-new functions when words alone could do so.

Table 1. Differences between Experiments 1 and 2.

Experiment 1 (Dance steps)

Experiment 2 (Tangrams)

Conducted in Canada.

Participants were Psychology students.

Task: Teaching six dance steps in prescribed sequences.
Four assigned within-subject variations in these sequences.

Gestures were required; words were not well suited.

Participants were sitting, using hand gestures.

There was a practice phase.

Instruction to use hands as feet to gesture.

Preparatory phases were not meaningful, hence not included in
duration measure.

Gesture units were defined by the point at which understanding
had been reached. Therefore, the gesture units measured for
duration always included multiple sequential gesture strokes.

Conducted in the UK.

Participants had diverse backgrounds.

Task: Referential communication; describing 12 figures.

Using gesture for any given figure at any given time was
spontaneous.

Both words and gestures would suit the task, but it could be
completed with words alone.

Participants were standing, using hand and bodily gestures.

There was no practice phase.

No instruction to gesture (or how).

Preparatory phases were often informative and included in
the duration measure.

Gesture units consisted of individual gesture strokes or
groups of strokes (i.e., several strokes with temporal
overlap).
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Table 2. Occurrences of the dance steps within and across trials.

Dance Step Trial Number
Trial number 1 2 3 4 5 6
Position within the Trial

Criss-Cross 1st 4th 4th 1st 7th 3rd
Heel-Toe - - st 3rd 3rd 7th
Forward-Back-Side 3rd 1st 6th 6th 5th st
Kick-Up-Kick-Back 6th - - - st 5th
Clap, Arms Out 2nd 2nd 5th 2nd 6th 6th
Clap 5th 5th 2nd 5th 2nd 2nd
Turn Right 90° 4th - 3rd 4th - -
Turn Left 90° - 3rd - - 4th 4th

The first four dance steps in the table are the target steps; the others were fillers. Dashes indicate that the step was
not included in that dance trial.

Predictions

(1) Experiments 1 and 2 would replicate the given-new effects on gestures in Gerwing (2003;
Gerwing & Bavelas, 2004, Analysis 2), this time using the duration measure that Fowler and
Housum (1987) had used for words. The results would provide generalizable, quantitative
evidence that speakers in face-to-face dialogs use the duration of their gestures to mark given
versus new information, independently of whether they can also do so in words.

(2) Experiment 2 would also replicate Fowler’s (1988) given-new effects on words, this time in
a spontaneous face-to-face dialogue.

Experiment 1. The dance steps

Woods (2005) collected data from dyads engaged in a dance step task that formed the basis of
his study. Each dyad comprised a Teacher and a Learner. The Teachers’ task was to teach their
Learner how to use hand gestures to perform six different dance sequences over six experimental
trials, while sitting across a table from each other. The dance sequences were made up of
combinations from a set of eight dance steps, with each trial portraying a different sequence
of the dance steps; see Table 2. To test the range of the given-new hypothesis, there were four
within-subject experimental conditions in which four of the dance steps repeated in different
sequences across trials. That is, two of the four target steps occurred in all six trials, which tested
the primary hypothesis that steps would be shorter after their first appearance. We varied the
inclusion of the other two target steps to investigate the robustness of the given-new effect in
different sequences: One dance step occurred only in trials 3 through 6 (i.e., it was introduced
relatively later in the interaction). The other occurred in trial 1, then not again until trials 5 and
6, which tested the effect of a delay between the new and given information. The dependent
measure was the duration of a Teacher’s gestures for each the four target dance steps.

The given-new contract predicts that gesture duration for the initial (i.e., new) presentation of a dance
step would be significantly longer than for subsequent (i.e., given) presentations of the same step in later
trials, regardless of where the new and given steps occurred within the six trials. The other four steps
were fillers, easily described verbally and not relevant to the experiment.

step was not included in that dance trial.

Method
Participants

Thirty-four students in a first-year psychology course at the University of Victoria (Canada) partici-
pated in return for two bonus credits (1% toward their course grade). The 29 women and five men
formed 17 dyads (13 female-female, one male-male, and three mixed-gender dyads) with random
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assignment to the roles of Teacher and Learner. All participants were unacquainted, in their late teens
or early twenties, proficient in English, and had normal vision and hearing. Their participation in this
experiment was approved by the University of Victoria Human Research Ethics Board.

Equipment

The Human Interaction Laboratory in the Psychology Department had four remotely controlled,
tightly synchronized Panasonic WV-CP474 color cameras and two special effects generators (a
Panasonic WJ-5500B overlaid on a customized Panasonic/Microlmage Video Systems). Two
opposing cameras recorded a front view of each participant, and a third camera recorded a side
view of both participants; see Figure 1. The data were digitized and analyzed on a 14-inch color
monitor using Broadway (https://www.omegamultimedia.com/Data_Translation_BroadwaynPro_
DVD.html), a commercial viewing and editing software program that was our preference at the
time. Figure 2 shows the Broadway display, including the measurement precision to hundredths of
seconds.

Materials

Participants received an Initial Consent form, which included permission to be video-recorded, as well
as a post-experimental Permission to View form, which asked them to choose or reject various levels of
permission to view the data (e.g., to be viewed only by the analysts, played at a professional conference,
or reproduced as a still photo in a journal article). There were also two kinds of schematic drawings for
the Teachers. Figure 3 shows the Dance Steps drawing, which depicted each of the steps except for two
“filler” steps that could easily be described verbally and were therefore not of interest in the analysis.
During the experiment, the Teachers also received an Instructional Dance Sheet for each trial. These
used the same drawings to show the prescribed order of the dance steps in that trial. The sheets stood
in an upright stand facing the Teacher and were not visible to the Learner.

Procedure

Practice phase
After a brief getting-acquainted conversation, random assignment determined the roles of Teacher (here-
after referred to as female) and Learner (hereafter referred to as male). The Teacher had an initial practice

I
,|r|—l.rl—l

iy ) Nb«

Figure 1. Video of three-camera split screen. The Teacher (in white shirt) is demonstrating the crisscross step.
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phase in the absence of the Learner, during which the experimenter stood beside her and showed her how to
perform the six steps by actually doing each of the steps. Then she learned how to match each step with its
corresponding schematic image on the Instructional Dance Sheets (e.g., Figure 3) and how to combine
a sequence of steps into a dance. The training dances used trials 1, 3, and 6, which together covered all six
steps. The experimenter often went over specific steps within each trial more than once when the Teacher
was having difficulty mastering one of them. Then the Teacher and experimenter sat across from one
another at a table as the Teacher demonstrated Trials 1 and 6 (counterbalanced across dyads). While seated,
the Teacher could now only demonstrate a dance step by combining her words with hand gestures
representing feet. This practice phase usually lasted less than 10 minutes and was complete when the
Teacher could execute each step correctly and perform each of the training dance trials using the
Instructional Dance Sheets without assistance from the experimenter.

Dialogue phase

The formal experiment began in the dialogue phase, when the Learner entered the room and sat across
the table while the Teacher taught him Trials 1 through 6, each made up of a different combination of
the dance steps (see Table 2). Both participants remained seated across from one another, so the
Teacher could not stand or use her legs to demonstrate. There were no restrictions on the words or
upper-body movements of either participant nor limits on how long they could spend practicing each
dance step, just that they were not to move onto the next step until they mutually decided that the
Learner had understood the current one. Teachers often needed to make several enactments of parts or
the whole dance step within a trial before the Learner clearly understood. Therefore, the unit of
analysis was the full grounding cycle for each time a dance step was presented in a trial, rather than any
individual gesture within it. However, only the cumulative periods of gesturing of the Teacher within
that unit was summed to establish the duration of Teacher’s overall gesture duration for a dance step
on a given trial; pauses or speech without gesture were not included. At the end of each trial, the
Learner had to demonstrate his understanding of the entire trial while still remaining seated. When
both parties felt that the Learner had sufficiently demonstrated his understanding of that trial, they
continued on to the next one. This reflects the principle, cited earlier, that incremental common
ground is mutually confirmed through the process of grounding during a dialogue (Clark & Brennan,
1991). We predicted that the new information would take longer to establish in the first trial and would
then be shorter in later trials because it was given.
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Dance Sheet Name used by researchers

(Not used with the Teacher or Learner.

‘E o

Clap, arms out
.

Forward, back, slide

TUAN P:\ (%l\’\T ap° Turn right 90°

Clap

Kick up, kick back

Figure 3. Example of teacher’s instructional dance sheet (Trial 1).

After the six trials, the experimenter explained the purpose of the experiment to the participants,
showed them the video of their participation, answered their questions, and asked them to complete
the Permission to View form individually.

Gesture analysis

In McNeill’s (1992) system, the dance steps were iconic gestures. Recall that the unit of analysis was
not each individual gesture but each trial, within which a dance step would be grounded to the pair’s
satisfaction. The focus was on the duration of a Teacher’s gestures depicting each of the four target
dance steps (Criss-Cross, Forward-Back-Side, Heel-Toe, and Kick-Up-Kick-Back) within each of the
trials in which it appeared. This gesture unit (Kendon, 1980) often included several gesture strokes,
until the Teacher and Learner had established that the Learner understood the dance step.

JW analyzed all of the data (323 presentations), and a second analyst (JG) viewed a random 10.5%
of the data (34 presentations, two by each Teacher). The analysts made their decisions in three stages,
assessed inter-analyst agreement for each stage, and resolved any disagreements for that stage before
moving on to the next. The successive decisions were as follows:

(1) Whether the Teacher gestured during her presentation of the dance step; 100% agreement.
Teachers gestured during 33 of the 34 presentations.

(2) Whether the gesture was analyzable (e.g., clearly visible and depicting the current dance step);
93.9% agreement. Thirty of the 33 gestures were analyzable.
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(3) The duration of analyzable gestures during a presentation. This was guided by the software,
which displayed the chosen beginnings and endings to hundredths of a second; agreement was
r = .995. The duration did not include any initial preparatory phase (e.g., when the Teacher placed
her hands on the table to start). Timing began when the Teacher indicated which foot to start with or
at the first movement of the step. Timing ended when her hands stopped moving, but included any
post-stroke holds up to two seconds as part of the gesture (this arbitrary cutoff point was applied to
both new and given gestures):

A post-stroke hold, that is, when a speaker sustains the articulator of a stroke in position after performing the
stroke action ... seems to be a way by which the expression conveyed by the stroke may be prolonged ... . We
shall refer to the phase of action that includes the stroke and any post-stroke hold as the nucleus of the gesture
phrase. (Kendon, 2004, p. 112, italics in original)

As anticipated above, a Teacher might make more than one gesture for a dance step during a trial
(separated by a period without gestures or by a gesture unrelated to the dance step). The analysts timed
each of these by the same rules and combined them later. After assessing their agreement, the analysts
discussed and resolved any discrepancies greater than one second in order to arrive at the final value.

Statistical analysis

The data were divided into two datasets: one subset with the two dance steps that occurred on all six
trials (Criss-Cross and Forward-Back-Side) and one subset with the two dance steps that did not occur
on all trials (Kick-Up-Kick-Back and Heel-Toe). Both datasets were analyzed using R (Version 4.0.4,
R Core Team, 2020) and the Ime4 package (Version 1.1.26; Bates et al., 2015). Both datasets were
arranged by trial as well as by repetition. For the dance steps occurring on all six trials, these two data
arrangements were very similar. Any small differences between the datasets were due to some
participants not producing any (or any analyzable) gestures in a given grounding cycle (i.e. on an
individual trial). Those ‘no gesture’ or ‘na’ cases were omitted when the data were arraned by
repetition. Because the data arranged by trial resulted in a singular fit error, we analyzed the data by
repetition rather than by trial. Moreover, analysis by repetition was the only way in which the data for
the dance steps not occurring on all trials could be analysed, and it was most comparable to the
analysis applied in Experiment 2. To test whether repetition had an effect on gesture duration,
a generalized linear mixed model was fitted by maximum likelihood (Laplace approximation) with
repetition as the fixed effect, and with eacher-Learner pair and dance step as random effects. The
response family was inverse Gaussian with a logit link. In addition, a generalized linear mixed model
was fitted with a matching structure to the first one, but with repetition treated as a categorical variable
to explore the effect of the individual repetitions.

Teachers sometimes did not gesture for a dance step on a given trial. Such cases were entered as “no
gesture.” Other times, teachers gestured but the gestures were not analyzable. In such cases, the
occurrence of gesture was entered but the duration value set to “NA.”

Results
Duration of dance steps occurring on trials 1 through 6

Tables 3a and 3b and Figure 4 summarize the data by trial and by repetition. As laid out above, the
statistical analyses were based on the data arranged by repetition. The general linear mixed model
showed a significant effect of repetition on gesture duration (p = —0.26, SE = 0.02, t = —11.59, p < .001).
Table 3a shows that gesture duration decreased from RO to R5 (and the same pattern can be seen when
looking at the data by trial, Figure 4 and Table 3b). The model comparing gesture duration for RO with
each following repetition showed that gesture duration for RO was significantly longer than the
duration of gestures for all subsequent repetitions (RO-R1: p = —1.36, SE = 0.2, t = —6.95, p < .001;
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Figure 4. Duration of dance steps occurring on trials 1 through 6. Error bars represent 95% confidence intervals.

Table 3a. Mean duration (and SD) of dance steps repetitions occurring on all trials in milliseconds.

RO R1 R2 R3 R4 R5
23835.76 7063.87 5647.58 5073.33 4710.94 4981.07
(13890.08) (2712.68) (2578.56) (2125.51) (2036.34) (1838.01)

Table 3b. Mean duration (and SD) of dance steps occurring on trials 1 through 6 in milliseconds.

T T2 T3 T4 T5 T6
23835.76 7063.87 5817.42 5163.94 4728.71 4731.29
(13890.08) (2712.68) (2526.02) (2046.81) (1965.44) (2051.83)

RO-R2: p = -1.65, SE = 0.19, t = —8,57 p < .001; RO-R3: p = —1.76, SE = 0.19, t = —9.25, p < .001; RO-R4:
B =-1.82,SE =02, t = -9.33, p < .001; RO-R5: B = 1.8, SE = 0.2, t = =9.1, p < .001).

Duration of dance steps not occurring on all trials

Figure 5 and Tables 4a and 4b show that gesture duration decreased from the first time the gestures
described a dance step to the last time the gestures described the same dance step, even when a dance
step occurred for the first time on a later trial (Figure 5, panel A), and even when trials without the
respective dance step happened in between (Figure 5, panel B). This underlines the robustness of the
phenomenon in question.

To test for this pattern statistically, we arranged the data such that the first occurrences of
each of the dance steps were compared to the second occurrences and the third occurrences,
irrespective of the trial number (i.e. we aligned them by the number of repetition of a dance
step’s grounding cycle, rather than by trial, see Table 4a and the section on Statistical Analysis),
to allow for sufficient data points at each measurement. The general linear mixed model
confirmed the reduction in gesture duration as significant (B = -0.33, SE = 0.04, t = —8.55,
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Figure 5. Duration of dance steps not occurring on all trials (Panel A: Heel-Toe, Panel B: Kick-Up-Kick-Back). Error bars represent 95%
confidence intervals.

p < .001). Gesture duration was significantly longer on the first measurement than the duration
on all repetitions (RO-R1: p = -0.82, SE = 0.11, t = —-7.4, p < .001; RO-R2: f = -0.99, SE = 0.11,
t = —8.94 p < .001; RO-R3: p = —-1.03, SE = 0.13, t = —-8.19, p < .001).
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Table 4a. Mean duration (and SD) of repetitions of dance steps not occurring on all trials in milliseconds.

RO R1 R2 R3
1303235 5832.12 494419 4204.38
(6224.84) (2557.52) (1967.65) (1450.47)

Table 4a. Mean duration (and SD) of dance steps not occurring on all trials in milliseconds.

T T2 T3 T4 15 T6
Heel-Toe
- - 10772.35 474471 4539.33 4204.38
- - (4100.86) (1298.13) (1978.19) (1450.47)
Kick-Up-Kick-Back
15292.35 - - - 6987.5 5323.75
(7228.3) - - - (3064.71) (1942.51)
Discussion

The results confirmed that the given gestures for the four different target dance steps were significantly
shorter than their initial presentation. On average, the duration of dance steps that occurred on all trials,
went from 24 seconds when new to 5 seconds when given. There was a similarly reduction for the dance
steps that did not occur in all sequences: from 15 and 11 seconds when new to 5 and 4 seconds when
given). These findings replicate Gerwing (2003, 2004) with a new task and a quantitative measure. These
results further extend the given-new effect from words to co-speech gestures, as Levy and McNeill (1992)
had proposed. The results also contribute theoretically. Clark and Haviland (1977) had explicitly
proposed that the effect was part of the obligation of speakers to mark given information for their
addressee. Fowler and Housum (1987) and Fowler (1988) proposed the same, yet their data were
ambiguously dialogic. The present results are the first evidence with clearly dialogic data.

An alternative explanation of these effects could be that speakers would shorten their repeated
gestures regardless of their addressee, perhaps because of effort. If so, the shortening would presum-
ably happen gradually over all trials rather than on the first repetition. Also, Fowler (1988) found no

¥ ¥isidiiaxi

Figure 6. Still shot from the split-screen recordings overlaid with the Tangram stimuli used, and showing task Director (left panel)
and Matcher (right panel).
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significant shortening when reading words from a list and “more shortening of content words
produced in a communicative context than in the same discourse, transcribed and read into
a microphone” (p. 307). Thus, the reduction of gestures’ duration observed here is likely to be the
direct result of the given-new contract between speaker and addressee, as proposed by Clark and
Haviland (1977).

Experiment 2. Tangram figures

Experiment 2 was an independent experiment performed in a different laboratory using a referential
communication task (Glucksberg et al., 1966) with Tangram figures (geometrical shapes often
perceived as resembling animate entities (shown in Figure 6). The same figures occurred repeatedly
(in different orders) over several experimental trials, providing a test of the given-new contract, but
with an important difference from Experiment 1. As noted earlier, it would be difficult to describe the
dance steps solely in words, whereas the Tangram task has traditionally involved dyads who could and
did use only words (e.g., Clark & Wilkes-Gibbs, 1986; Schober & Clark, 1989). Although Clark and
Wilkes-Gibbs’s analysis of the data did not refer specifically to a given-new process, it provided
suggestive evidence for its effects: The number of words speakers used to describe the same figure to
their addressee decreased significantly over the trials.

This task difference creates an opportunity for investigating how the availability and suitability of
different communicative modalities — speech and gesture — may affect interlocutors’ strategies for
signaling given-new status. For example, it is possible that in the dancestep task, interlocutors resorted
to shortening their gestures to signal given-new status because the gestures were doing most of the
communicative work. In the Tangram task, where words are able to carry all of the communicative
burden (see Clark & Wilkes-Gibbs, 1986) and gestures would be spontaneous, we might observe
a different pattern. Shortening might happen primarily in the verbal modality while gesture duration
remains comparatively unaffected. Alternatively, it is possible that speakers tend to signal given-new
status not only for repeated words but also for gestures when they are repeated (not necessarily at the
same time as words). In such cases, the given-new status would be conveyed in the relevant modality
so that the two modalities would each show given-new effects.

In the Tangram task, each dyad has a Director and a Matcher. The Director’s task is to instruct the
Matcher on the order in which to place 12 Tangram figures. They did so repeatedly over six
consecutive trials with the figures in different orders. Thus, the trials required that Directors refer to
the individual figures (or their features) a minimum of six times. The dependent measure here was the
duration of each new and repeated (gestural or verbal) reference in seconds. The given-new contract
predicts that the duration of references for given information would be significantly shorter than when
the information was new. Repeated references in this task did occur and were measured in speech and
gesture independently (i.e., a verbal reference was not necessarily accompanied by a gestural reference,
and vice versa). We predicted shorter durations after the first reference (for both modalities),
regardless of where the new and given references occurred within the six trials.

Method
Design

Suitable Tangram videos were available from an experiment by Holler and Wilkin (2011a) and Holler
et al. (2011), which was originally a mixed design with one within-participants factor (trials 1-6) and
one between-participants factor (face-to-face vs. screen). Our purpose here was to show whether both
words and gestures in face-to-face dialogue would show given-new effects, not to test the effects of
visibility (which are complex in themselves; Bavelas & Healing, 2013). Therefore, the present analysis
used only the data from the face-to-face condition, and the data in all following sections are from this
condition only.
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Participants

Sixteen participants from the University of Manchester (U.K.) participated in the face-to-face condi-
tion (12 females, 4 males; M = 26.50 years, SD = 6.37), from a variety of academic (students) and non-
academic backgrounds (UofM employees). They formed eight Director-Matcher dyads (five female-
female, one male-male, and two mixed-gender dyads.) All participants were native English speakers,
with no known motor or speech impairments. Before the experiment started, all participants con-
sented to being video-recorded as well as to their videos being retained by the experimenter for
analysis. Participants were compensated for their participation financially or with course credits. Their
participation in this experiment was approved by the University of Manchester School of
Psychological Sciences Ethics Committee.

Materials

The Director and Matcher had identical sets of cards showing 12 different Tangram figures (Clark &
Wilkes-Gibbs, 1986, p. 11, originally from; Elffers, 1976). The 10 cm x 13 cm figures were laminated
onto individual paper squares (Figure 6). Each participant’s set of cards was placed on their 75 cm
x 150 cm table. The two tables were placed opposite one another, about 3 m apart. Each table had 12
empty 10 x 13 cm blank paper squares glued onto the table in two horizontal rows of six. These
represented the ordinal positions of the individual cards for that trial. Each table also had a 20 cm high
cardboard barrier on the side facing the other person, so the participants, who were both standing,
could see each other but not each other’s cards.

Equipment

Two wall-mounted Panasonic cameras provided color recordings of the participants in split-screen
format (see Figure 6). We used ELAN version 5.3 (https://tla.mpi.nl/tools/tla-tools/elan/; Wittenburg
et al., 2006) to annotate and measure the gesture data and used Praat version 6.1 (http://www.fon.hum.
uva.nl/praat/; Boersma & Weenink, 2019) to measure the speech data. Both ELAN and Praat show
time to 1000ths of a second.

Procedure

Before each trial, the Director’s cards were on the paper squares in the correct order for that trial. The
Matcher’s cards had been shuffled and placed in a random order in one long line along the bottom
edge of the table (i.e., beneath the blank paper squares where the Matcher would place them during the
trial).

Assignment to the roles of Director and Matcher was random. The task implicitly required them to
collaborate in order to converge on an unequivocal reference for each card so that the Director could
instruct the Matcher how to place his or her cards in the same order as the Director’s cards. They could
talk to each other as much as they wished, and there was no explicit mention of gestures. The
participants were to inform the experimenter when they thought they had achieved a full match for
that trial (i.e., after the Matcher had placed all 12 cards). The participants then stepped away from their
tables while the experimenter recorded the Matcher’s order, rearranged the Director’s cards into the
pre-determined order for the next trial, and reshuffled the Matcher’s cards. The experimenter did not
provide any feedback about the performance after individual trials.

After the sixth trial, participants received feedback about their performance, a full debriefing, the
financial compensation or course credit, and our thanks for their participation. The experiment took
approximately 45 minutes in total.


https://tla.mpi.nl/tools/tla-tools/elan/
http://www.fon.hum.uva.nl/praat/
http://www.fon.hum.uva.nl/praat/
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Analysis

The analysts measured the duration of references to a Tangram figure (or to a specific feature of
a figure) in gesture and then, independently, in speech. It is important to point out that the verbal and
gestural references considered in these analyses often did not occur together. For example, the director
might say “It looks like someone flying, they’ve got the arms out to both sides.” The words “someone
flying” might enter into the analysis of word duration, while a gesture depicting both arms being held
out to the sides that accompanied the words “arms out to both sides” might enter the analysis of
gesture duration. Moreover, gestures could be about individual figure features, and these may not have
had any equivalent mention in the speech (i.e., they depicted complementary information). Also,
individual referential descriptions were often accompanied by several different gestures occurring in
succession (each of which may or may not have been repeated on a subsequent occasion). In yet other
cases, figures may have been referred to exclusively in speech. This means that the data points
considered in the analyses of gesture duration and word duration are not corresponding sets. For
this reason, we analyzed words and gestures separately.

Gestures

The analysis focused solely on representational gestures that depicted the shape or size of a Tangram
figure or its components (e.g., with the hand; see Figure 7) or that acted out the postures or actions of
a figure (e.g., with the whole body; see Figure 8). In McNeill’s (1992) system, these are iconic gestures.
We excluded most deictic gestures (McNeill, 1992) because they did not describe a figure (i.e.,
Directors used them primarily to refer to the stimulus cards on the table). However, we did include
iconic gestures with deictic elements, such as tracing a shape in the air with the index finger or
depicting the motion of a character as running from left to right with the extended index finger, where
the hand depicts the motion path as well as pointing to the motion end point. Also included were

Figure 7. Still frame of an individual movement counting as one gesture.
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Figure 8. Still frames illustrating two different gestural movements (movement 1: hand on lower back; movement 2: leg up)
produced in temporal overlap (right panel), thus counting as one combined construction (and as one gesture).

deictic gestures that were part of the depiction of the figures’ actions or shapes, such as when saying
“and he’s pointing to the right,” accompanied by the speaker pointing to the right. Finally, we excluded
interactive gestures (Bavelas et al., 1992, 1995), such as using an open hand with the palm up to invite
a response. By definition, these gestures refer to the Director-Matcher interaction rather than
representing any figure. None of the gestures was double-coded. The final dataset for the present
analysis comprised 96 different gestures (referred to below as R0) with at least one repetition (referred
to below as R1, R2, R3, etc.). The total number of gestures in the present analysis, including all
repetitions, was N = 306 gestures.

Repeated gestures. The next step was to locate repeated gestures, that is, any that resembled
a preceding gesture for the same figure and that depicted either the same feature of that figure or
that figure in its entirety. So, for example, a gesture depicting a diamond shape only counted as
a repetition of an earlier depiction of a diamond shape when both referred to the same aspect of the
same figure (e.g., the diamond-shaped head of the figure). Crucially, the gesture was not a repetition if
the first occurrence referred to the diamond-shaped head and the second to a diamond shape sticking
out at the back of the figure. However, the mode of the gestural representation - that is, the manner in
which information was depicted, such as tracing versus molding a shape (Miiller, 1998) did not matter
for the identification of repeated gestures: On one occasion, the Director may have depicted
a diamond-shaped head with index fingers and thumbs of both hands touching each other to outline
the shape. A later gesture using the index finger of one hand to trace the outline of the diamond shape
counted as a repetition. The rationale for not considering differences in the mode of representation as
a criterion was that such changes were likely to be the direct consequence of Directors simplifying their
gestures as a result of incremental common ground. This follows Gerwing and Bavelas (2004, Analysis
2 & Appendix A), which showed that speakers physically transformed an earlier gesture in a variety of
ways, such as leaving out some features, in order to reflect its status as given information. It is also
consistent with Fowler and Housum’s (1987) finding that repeated words were less intelligible, and
with Holler and Wilkin’s (2011a) analysis of mimicked gestures in the process of grounding; their
study suggested that interlocutors considered gestures as repeated versions of earlier ones even when
these involved slight changes in the mode of representation. Last but not least, changes between
different modes of gestural representation appear much more minimal than the changes in form
occasioned by a synonym replacement, where one word (e.g., couch) is replaced by an entirely
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different one (e.g., sofa); see criteria for speech below. We thus consider changes in the mode of
representation in the present task to be more like changes in pronunciation, as in Fowler and Housum
(1987).

The Directors’ gestures sometimes depicted salient features of a figure with one individual move-
ment (n = 164; Figure 7). However, in many cases, their gestures were combined constructions
(n = 142), that is, movements we considered to form a single gestural representation but which
consisted of several movements produced in close succession and each depicting a different figure
feature. Crucially, each of these feature depictions was held until all of them had been depicted. This
created temporal overlap between the individual features, which was the criterion for considering it as
one gesture in the analysis (Figure 8). These were only considered repeated if they were later produced
as the same combined constructions.

Finally, gestures that were “corrected” by the participants themselves were not included in the
analysis of repeated gestures. For example, the diamond-shaped head had been described and depicted
as hanging off the left side in trials 1 and 2, but after noticing the error, the Director correctly depicted
it as hanging off the right side from trial 3 onwards. In such cases, the first, erroneous gestures were not
included in the analysis, but the launch of the new, correct gesture and its following repetitions were.

Gesture duration. Duration was measured from the beginning to the end of each gestural movement, as
identified on a frame-by-frame basis (24 fps, later converted to milliseconds, using ELAN, see Equipment
section). In this study, the preparation phase of each gesture (i.e. the hand moving from its resting position
into the position where the main gestural depiction was performed; Kita et al., 1998) was included in the
duration measure because it was considered part of the overall depiction. In many of the preparation
phases, the hands had already begun to shape what would ultimately become the full configuration present
in the most meaning-bearing part, termed the stroke phase (Kita et al., 1998; see Figure 9 for an example).
Gesture preparation and gesture stroke together form the gesture phrase (Kendon, 1980).

The need to consider the gesture preparation phase is different from Experiment 1 in which the
Teachers started each gesture from a prescribed starting position with both hands (as “feet”) flat on the
table. Only when the Teachers began to move from this position were they beginning to enact the
dance step. Therefore, neither moving the hands from wherever they had been to the prescribed initial
position on the table nor moving the hands from this static position on the table before beginning the
dance step were meaningful parts of the gestural depiction. In both experiments, the end of a gestural
movement was the onset of the gesture retraction or the onset of a new stroke (if they did not
temporally overlap). In the case of combined gestures, consecutive strokes were considered to form

Figure 9. Example of a gesture preparation phase, with the stills illustrating the gradual unfolding of semantic information (hands
depicting a triangle shape) during this phase.



DISCOURSE PROCESSES 637

one gesture, as described above. In short, the unit of measurement for gesture duration was Kendon’s
(1980) gesture unit (bar the retraction), sometimes containing single gesture phrases and sometimes
a group of gesture phrases. A second analyst, blind to the experimental hypotheses, timed the duration
of 16.3% of the repeated gestures; the correlation between the two analysts was r(64) = .74, p < .0001.

Speech

As in Fowler and Housum (1987), we measured the duration (in msec, using Praat, see Equipment
section) of individual lexical items or a small group of words forming a short phrase, which the
Director used repeatedly to refer to a figure (or part thereof). Examples from the present dataset
include “monk,” “rabbit,” “baby,” “goalkeeper,” “bird,” “ice skater,” “sliding tackle,” “kungfu guy,”
“someone kneeling down,” “guy shooting a gun with a flag,” “man who looks like a zombie,” “woman
kneeling,” “man going like that,” “flying” (see Table 5 for two more detailed examples). The analysis
focused on exact repetitions only, which excluded synonyms (e.g., “guy” after “man”) and identical
lexical items when they differed in grammatical function. For example, if the term “ostrich” had
initially appeared as a noun (“the ostrich”), it was not a repetition when later functioning as an
adjective (“the ostrich-shaped one”). The rationale was that we know interlocutors are sensitive to
synonym replacements, taking them as referring to a different entity when they occur (e.g., Bogels
et al., 2015; Brennan & Clark, 1996).

As a general rule, we considered whole noun phrases, but if that was not possible because no
complete noun phrase was repeated, then a different lexical item was chosen (e.g., “scare someone,”
“flying”). If there were several options to choose from (e.g., two different noun phrases were repeated
for the same figure), we choose the one that occurred first. We included all repetitions that fulfilled the
above criteria, no matter which trial they occurred in or the amount of other speech material that
occurred between repetitions. The final dataset for the present analysis comprised 85 different lexical
items/phrases (referred to as RO below) with at least one repetition (below referred to as R1, R2, R3
etc.). The total number of lexical items/phrases in the present analysis, including all repetitions, was
N = 309.

» <«

Statistical analysis

The Tangram task is much less structured than the Dance Step task in Experiment 1 in that
interactants could go back and forth between the different figures freely. Thus, trial 3 might include
the second repetition for one figure, but the fifth, sixth or seventh for another figure. In order to
provide precisely comparable data, we analyzed the gestures or words by the number of the repetition

Table 5. Two examples of a repeated lexical noun phrase (example 1) and a repeated verb (example 2) (only instances in bold print
were considered to meet the criteria, the remainder is included for context).

Trial Repetition Description

Example 1

1 It's got you know the head shape where it’s like a square on the top at an angle

2 RO A woman kneeling with a triangle sort of feet behind or something

3 R1 A woman kneeling with like heels or something

4 R2 A woman kneeling with a book or something

5 Someone kneeling with a triangle to the bottom left sticking up two squares and two prongs to
the right

6 It's the other similar shape one to that but with the triangle at the bottom left with the almost like
someone kneeling forward

Example 2

1 RO A diamond shaped head it looks like a figure kind of flying across the sky really with two hands
sticking out and it's um | think it's called a parallelogram actually as a shaped body

2 R1 Looks like something flying through the sky both hands sticking out

3 R2 The thing that looks like it's flying with two arms out stretched

4 R3 A figure which is flying with its arms sticking out

5 R4 The thing that's flying with its arms out

6 R5 The flying thing
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rather than by the trial in which each occurred: RO for the first reference, then R1, R2, R3, and so forth
for the repetitions. As a result, the total number of repetitions for each figure varied, and dyads also
varied in the number of total repetitions (collapsed across figures).

Furthermore, participants in the Tangram task could freely choose whether to gesture when
describing a figure and which components of it they would depict. This led to gestures for the same
figure differing greatly between participants. For example, one Director referred to a figure with
a simple zig-zag gesture while another referred to the same figure by gesturing the square body shape
with zig-zag movements on one of the sides (in a combined gesture). The same applied to lexical
items/phrases. One Director repeated the lexical item “ice-skater” while another referred to the same
figure with the lexical item “ostrich.” We took into account the fact that the gestured figure features
and the lexical items/phrases were not exactly the same between the Director-Matcher pairs by
modeling them in a nested random structure (see below).

As for Experiment 1, we analyzed the data using R (Version 4.0.4, R Core Team, 2020) and the Ime4
package (Version 1.1.26; Bates et al., 2015). We took the same steps for the analyses of both words and
gestures: First, to test whether repetition has an effect on duration (gesture or words), we fitted
a generalized linear mixed model by maximum likelihood (Laplace approximation) with repetition as
the fixed effect and director-matcher pair and gestured figure feature /lexical item in a nested structure
as random effects. The response family was inverse Gaussian with a logit link. In addition, for gesture
duration, we fitted a generalized linear mixed model with a matching structure to the first one, but
with repetition treated as a categorical variable to explore the effect of the individual repetitions. For
word duration, we proceeded in exactly the same way to test for the general effect of repetition on
duration. However, to test our prediction about the replication of Fowler and Housum’s (1987) and
Fowler’s (1988) effect on word duration, our planned comparisons only referred to R0-R1, since these
earlier studies, too, only compared the first and second mention for each item. To do so, we used sum-
to-zero contrasts (with RO coded as +0.5 and R1 coded as —0.5).

Results

The experimental dataset as a whole consisted of 19,143 words and 2230 gestures, of which 1148 were
iconic gestures. The large majority of words and gestures occurred on trial 1 (8357 words and 965
gestures, of which 664 were iconic). The following duration analyses refer to the subset of 306 repeated
gestures and 309 repeated lexical items/phrases described in the Method section.

Gesture

Table 6 and Figure 10 show that mean gesture duration decreased from RO to R5. The general linear
mixed model confirmed that the effect of repetition on gesture duration was significant (p = —0.11,
SE =0.02, t = -4.99, p < .001). The results of the model comparing gesture duration for the individual
repetitions show that gesture duration for the first gesture occurrence was significantly longer than the
duration of all of the following repetitions (RO-R1: B = -0.19, SE = 0.07, t = =2.56, p < .05; RO-R2:
-0.31, SE = 0.09, t = —-3.57, p < .001; RO-R3: p = -0.27, SE = 0.1, t = —-2.62, p < .01; RO-R4:
-0.48, SE = 0.12, t = -3.91 p < .001; RO-R5: p = —0.67, SE = 0.16, t = —4.09, p < .001).

B =
B =

Speech

Table 7 and Figure 11 show that lexical item/phrase duration became shorter across the repetitions RO
to R5. The general linear mixed model showed that the effect of repetition on the duration of lexical
items/phrases was not significant (B = —0.008, SE = 0.01, t = —1.24, p = .215). However, the planned
post-hoc comparison of the first and second mention of a lexical item/phrase does show a significant
reduction (RO-RI: p = 0.059, SE = 0.022, t = 2.67, p = .008).
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Table 6. Mean duration (and SD) of gestures across repetitions (in milliseconds).

RO R1 R2 R3 R4 R5
3663.33 3135.72 2747.55 2718.24 2416.76 1950.89
(3270.42) (2346.29) (2344.43) (2479.16) (2005.84) (1022.71)
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Figure 10. Mean gesture duration across repetitions. Error bars represent 95% confidence intervals around the means.

Table 7. Mean duration (and SD) of words (lexical items/phrases) across repetitions (in milliseconds).

RO R1 R2 R3 R4 R5
895.93 820.34 709.93 626.95 589.26 592.46
(512.95) (451.68) (392.31) (219.14) (182.63) (249.37)
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Figure 11. Mean duration of lexical items/phrases across repetitions. Error bars represent 95% confidence intervals.
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Discussion

The gesture results in Experiment 2 provide an independent replication of Experiment 1, showing that
repeated gestures are shorter in duration than their initial presentation, adding a second quantitative
measure to the findings of Gerwing (2003, 2004). This finding shows that the given-new contract
applies not only to gestures that carried the bulk of the communicative burden for conveying the
relevant information (as in Experiment 1), but also to gestures in a task where speech, in principle,
would have been sufficient (as demonstrated by earlier Tangram studies based on experiments without
visibility, e.g., Clark & Wilkes-Gibbs, 1986). That is, signaling givenness appears to be inherent to the
gestural modality. Manual gestures should thus be considered as an integral part of the given-new
contract, further underlining gestures’ core role in the pragmatics of dialogue.

The results for words are an independent replication of Fowler and Housum’s (1987) and Fowler’s
(1988) findings using a different task and in a face-to-face dialogue. Fowler and Housum’s studies were
limited to speech generated in contexts that were unimodal (speech only) and monologic (on radio
and television). Fowler (1988) showed the effect in a more social face-to-face context with an addressee
present but probably not interacting. Here, the planned comparison between the first and second
mention of each item - i.e., mirroring the original analyses by Fowler and colleagues — showed
a significant reduction in word duration, replicating the original findings on word duration, this time
in a cooperative face-to-face dialogue. The succeeding later comparisons were not significant.

Experiment 2 also showed that given-new effects on words occurred even when participants had
more than words at their disposal (i.e., manual gestures). This is significant because these gestures
carried a large proportion of semantic and pragmatic information and could thus take over much of
the communicative burden (Bavelas & Chovil, 2000; Holler & Beattie, 2003; Kendon, 2004) which
might have reduced the effect on words. The fact that the overall effect for words (based on all five
repetitions) was not significant suggests that the presence of gestures may have had such an effect.
However, we cannot conclude this with certainty since the original experiments by Fowler did not go
beyond the second mention of words. Future research may be able to provide more insight into this
issue.

Thus, while words and gestures both fulfill referential functions by conveying propositional
information, both also share the task of indicating the pragmatic status of this propositional informa-
tion by varying their duration. In sum, speakers appear to use both modalities, speech and gesture, to
mark references as given. In fact, the effect seemed somewhat more pronounced for the duration of
gestures than words. This is good reason to argue that the given-new contract should be considered
a multimodal phenomenon.

General discussion and conclusions

The present studies investigated the given-new contract (Clark & Haviland, 1977) from a multimodal,
dialogic perspective by focusing on the duration of repeated gestures and words in face-to-face
dialogues. Specifically, we sought to test two predictions. First, we predicted that this quantitative
measure of speakers’ co-speech gestures would differentiate between new and given information. This
was indeed the case. In both experiments, speakers produced repeated gestures referring to the same
entity, and these repetitions were shorter than the original. The shorter durations are consistent with
earlier qualitative work by Gerwing (2003, 2004) who observed that repeated gestures depicted given
information in a “sloppier”(p. 176), less precisely articulated manner, with the information slowly
fading from the gestural depictions with repeated referring. Here, two new and independent datasets
differing in a number of respects both showed that speakers mark the given status of repeated gestures
with shorter duration, just as they have been shown to mark words (Fowler & Housum, 1987).
Second, we predicted that the given-new effects on words could be extended to truly interactive,
dialogic contexts, which are the most common form of human spoken communication. The original
findings on the given-new effect by Fowler and Housum (1987) were based on 19 minutes of speech
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material from a radio program involving a single narrator telling a scripted story. Although this
passage resembled naturalistic speech, the words were not produced spontaneously, and, most
importantly, were in a monologue. Fowler (1988) showed that the shortening effect was significantly
more likely in spontaneous prose to another person than when reading the same words, transcribed,
into a tape recorder. Still, the other person was the experimenter, and there was no dialogue.
Unscripted conversational speech produced in face-to-face interaction with another person differs
fundamentally from monologic speech produced outside of a social context, for example, in the use of
discourse markers, direct quotations, facial displays, co-speech gestures, number of words, and,
notably, also word duration (Bavelas et al., 2014, 2008; Fox Tree, 1999; McAllister et al., 1994). The
present findings allow us to conclude that the given-new effect on words is also signaled through
a shorter duration of words in interactive, dialogic speech. While the main effect on word duration was
not significant when considering all five repetitions, the planned comparison mirroring Fowler’s
original comparison comparing first and second mentions was.

To some extent, our results also speak to the issue of whether the extent to which gestures or words
could carry the burden of communication in each task might modulate the given-new effect in the two
modalities. When teaching the dance steps in Experiment 1, the Teachers had to use gestures to convey
the essential information. In contrast, the Tangram task in Experiment 2 can be completed entirely in
words when gestures are not available (e.g., because the participants could not see each other; Clark &
Wilkes-Gibbs, 1986). However, interactants doing the Tangram task in face-to-face interaction do
make frequent use of gestures in addition to speech (e.g., Holler et al., 2011). Despite this difference in
how much of the communicative burden gestures carried in these two tasks, gesture duration showed
given-new effects in both tasks, which suggests that the role of gestures in marking information status
is pervasive and not just a secondary, compensatory mechanism when words are less effective.

More broadly, we propose that hand gestures show given-new effects because they are part of
language use in face-to-face dialogue, which is inherently multimodal. The status of hand gestures as
part of language use in face-to-face dialogue has become widely accepted (e.g., Bavelas, 2022; Enfield,
2009; Goldin-Meadow, 2003; Kendon, 2004; McNeill, 1992; Streeck, 2009). What is less often explicit is
that gestures have linguistic functions and follow linguistic imperatives. In the present case, because
gestures also convey information in the dialogue and form an integral part of language, they have to
follow the given-new contract for the same reason words do. If a repeated gesture were not marked as
given, then the status of the information would be unclear to the addressee. It follows that words and
gestures are following the same given-new contract but doing so independently. When gestures were
the best-suited modality for the task at hand, as in Experiment 1, the gestures’ duration reflected their
new or given status. When both gestures and words were useful, as in Experiment 2, both modalities
indicated given-new status by duration (but not necessarily at the same time).

One important question is how gesture and speech interact in marking information as new or given
during reference in dialogue. Analyses of the interplay between gesture and speech in marking
information status in narrative has provided interesting insights in monologues (e.g., Debreslioska
& Gullberg, 2019, 2020a, 2020b; Debreslioska et al., 2013; Gullberg, 2003, 2006; Levy & McNeill, 1992;
Levy & Fowler, 2000; McNeill & Levy, 1993; Wilkin & Holler, 2011; Yoshioka, 2008). In contrast, the
present study focuses on dialogue. However, the present dataset only allowed for analyses looking at
gestures and words separately, irrespective of what was happening in the respective other modality
(mainly due to too few repeated gesture-speech ensembles). An important next step will be to compare
effects on duration for repeated gestures unaccompanied by repeated words (and vice versa) with
repeated speech-gesture ensembles. Also, the particular manner in which information is encoded in
one modality may affect the temporal dynamics of the other. For example, the inclusion of hedging
devices or other insertions in speech (e.g., uh, um, well) could influence the timing of gestures, as could
the particular syntactical construction used. Likewise, the complexity, size or velocity of the gesture
could influence the timing of speech. Finding out how the temporal interplay of speech and gesture
may (or may not) influence the marking of given information through duration would be an
interesting consideration in future analyses.
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Another important aspect to investigate in connection with the marking of information status in
dialogue is the addressee’s contribution. Addressees play an important role in the process of ground-
ing - that is, in accepting and approving their understanding of information as given (e.g., Bavelas
et al., 2017; Holler & Wilkin, 2011a; Homke et al., 2018; Schober & Clark, 1989). Future studies may
focus on investigating how the addressees’ contributions interact with speakers marking information
as given in gesture and speech. Finally, an interesting avenue for future research is how the marking of
givenness through shortened duration interacts with other forms of marking information status, such
as the use of definite articles, gesture precision, viewpoint, and other changes (e.g., Clark & Wilkes-
Gibbs, 1986; Debreslioska & Gullberg, 2020b; Gerwing & Bavelas, 2004). Despite the need to gain
a much better understanding of these and related issues through future research, here we have been
able to show that two experiments that differed in task, emphasis on gesture, extent to which speakers
made use of speech, presence of gesture preparations, and other factors, yielded converging findings.

Thus, the present studies underline the important contribution co-speech gestures make to the
pragmatics of human communication, and they extend our knowledge about what those functions are
and how they are achieved. Note also that the gestures analyzed in the present studies combined the
communication of semantic information with information about pragmatic status, thus underlining
the complex multi-functionality of co-speech gestures. Past decades have highlighted the role of co-
speech gestures in the process of communicating semantic, propositional information, and their
pragmatic contribution has been acknowledged for quite some time (e.g., Bavelas, in press, 2022;
Bavelas et al., 1992, 1995; Cooperrider et al., 2018; Graziano, 2014; Holler, 2010; Holler & Wilkin,
2011a, 2011b; Holler & Stevens, 2007; Kendon, 1985, 1995, 2004; Kelly et al., 1999; Miiller, 2004;
Seyfeddinipur, 2004; Streeck, 2009; Sweetser, 1990). Still, many of the specific functions that gestures
fulfill in this domain are just being discovered. These discoveries are made possible by detailed studies
of face-to-face dialogue, with the current studies being a further example.
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