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Abstract
Past research shows that when a discourse referent is mentioned repeatedly, it is usually introduced
with a full NP and maintained with a reduced form such as a pronoun. Is this also the case in dialogue,
where the same referent may be introduced by one person and maintained by another person? An
experiment was conducted in which participants either told entire stories to each other or told stories
together, thus enabling us to contrast situations in which characters were introduced and maintained
by the same person (control condition) and situations in which the introduction and the maintaining of
each character were performed by different people (alternating condition). Story complexity was also
manipulated through the introduction of one or two characters in each story. We found that
participants were less likely to use reduced forms to maintain referents in the alternating condition.
The use of reduced forms also depended on the context in which the referent was maintained (in
particular, first or second mention of a character) and on story complexity. These results shed light on
how the pressure to signal understanding to one’s conversational partner affects referential choices

throughout the interaction.

Keywords

Dialogue; referential choices; referential accessibility; grounding; turn-taking

Highlights
e This experiment examined referential choices in interactive dialogue.
e Participants took turns introducing and maintaining characters in stories.
e The opportunity to take turns led dialogue partners to produce fewer reduced forms.

e The pressure to ground information affects referential choices in dialogue.
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Comparing individual and collective management of referential choices in dialogue

1. Introduction
There are usually many different ways of referring to the same thing. For instance, the same person
may be referred to as “the tall woman”, “the lady”, “the math teacher” or “she”, implying that speakers
must make a number of referential choices before producing a referential expression (Gatt et al.,
2014). Such choices concern the underlying conceptualization of the referent (e.g., the “lady” versus
the “math teacher”), the content of the referential expression (i.e., the extent of the information
provided in the noun phrase; e.g., the “tall woman” versus the “woman”) as well as the reference
marker used (i.e., whether the referential expression is definite, indefinite, or is a pronoun; e.g., “the

tall woman”, “a tall woman” or “she”).

Over the past decades, different theoretical models (Ariel, 1990, 2001; Givon, 1983; Gundel et
al., 1993) have sought to identify the factors which affect such referential choices in discourse. With a
specific focus on the choice of reference markers used, studies in this field - in particular in narrative
contexts - have shown that referent accessibility plays a crucial role. Typically, when a referent is new
or not already accessible in the discourse representation, a full and explicit noun phrase (NP), either
indefinite or definite, is generally used. But when a referent is readily accessible in the discourse
representation, the speaker is more likely to choose a full NP with no modifier (e.g., “the woman”) or a
reduced form such as a pronoun (e.g., “she”) or even a zero anaphora (Arnold, 2010; Arnold & Griffin,
2007; Hendriks et al., 2014). Referents that are given (i.e., that have already been mentioned earlier in
the discourse) and topical (i.e., that have been mentioned recently in the discourse, in a syntactically
prominent position) tend to be particularly accessible in the discourse model (Grosz et al., 1995) and
are thus usually referred to using a reduced form. For instance, Colle et al. (2008) used a storytelling
procedure in which participants were asked to look at the pictures from a 24 picture booklet, and to
turn the pages whilst telling the story to an experimenter (who did not intervene during the narration).
In that study, participants typically used an indefinite full NP when introducing a character (a boy) for
the first time in the discourse; and pronouns were then used to refer to him again as long as he
remained in the participants’ focus of attention; finally, full NPs (indefinite + definite NPs) were used to
reintroduce this character after a different character had been referred to in the discourse. In a similar

way, Hendriks et al. (2014) examined narratives which featured two characters. In that study,
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participants were asked to tell stories based on 6 pictures storybooks to a hypothetical listener. The
first character was usually introduced using a full NP and maintained (i.e., referred to again) using a
pronoun. Then, the second character was both introduced and maintained using a full NP — and not a
pronoun as expected (Hendriks et al. suggested that the second character had not yet been identified
as topical in the discourse, explaining why the participants did not switch to a reduced form to maintain
the referent). Finally, the first character was introduced again, or reintroduced, using a full NP again.

Another situation in which speakers must make referential choices is dialogue, in which
speakers have the opportunity to jointly refer to things such as objects, entities, people or animals (see
for instance Brennan & Clark, 1996; Clark & Bangerter, 2004; Clark & Schaefer, 1989; Clark & Wilkes-
Gibbs, 1986; Goudbeek & Krahmer, 2012; Horton & Gerrig, 2002; Ibarra & Tanenhaus, 2016; Knutsen
et al., 2018; Viethen et al., 2014; Yoon & Brown-Schmidt, 2014). Although a number of dialogue
studies have focused on referential choices at the conceptual level (e.g., whether an abstract picture
such as a tangram figure should be referred to as a person or an animal; Brennan & Clark, 1996;
Clark & Wilkes-Gibbs, 1986), these studies tended to examine referential expression content (i.e., the
choice of properties or attributes <colour, size> that are added to the expression in order to foster
referent identification; Koolen et al., 2011;Viethen et al., 2014) or to examine whether dialogue
partners use definite or indefinite referential markers as they interact (see for instance Clark &
Marshall, 1981; Clark & Wilkes-Gibbs, 1986). In contrast, only a small number of studies have focused
on the use of reduced forms during dialogue. One potential explanation is that most dialogue studies
use identification tasks in order to examine the processes underlying reference production in dialogue.
In these tasks, a participant must produce a referential expression in order to enable his or her partner
to find the corresponding referent (e.g., a picture or an object) in a set of potential referents (e.g.,
Achim et al., 2015; Brennan & Clark, 1996; Clark & Wilkes-Gibbs, 1986). Such settings indirectly
encourage the use of full forms (e.g., definite or indefinite full NPs, rather than reduced forms such as
pronouns) because each trial targets a new referent and participants need specific information about
the features of that referent in order to be able to distinguish it from potential competitors.

To sum up, the studies that allowed for dialogue between participants tend to use identification
tasks, and the studies focusing on discourse and covering a wider range of reference markers usually
have participants tell their stories to listeners who do not intervene during the narration. This highlights

the need to develop new methodologies that address the interactive and continuous nature of dialogue
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and that also covers the full range of discourse stages (introduction, maintaining and reintroduction or
shift), enabling researchers to examine participants’ use of reduced forms (or not) that appear
principally during the maintaining stage.

A first step towards this comes from the study by Fossard et al. (2018), who examined the
referential choices (referential expression content and markers) made by French-speaking participants
during a new storytelling task that makes a clearer distinction between the tree discourse stages.
Importantly, this storytelling task uses a referential communication paradigm in which two dialogue
partners must collaborate to reach a common goal (Clark & Wilkes-Gibbs, 1986, see also Achim et al.,
2017). While this paradigm has been widely used in previous target identification task, to our
knowledge only one study had previously used the referential communication paradigm in the context
of a storytelling task (Achim et al. 2017).

In both Achim et al. (2017) and Fossard et al. (2018), the participant received sequences of six
images in a predetermined order and was instructed to tell the corresponding story to a research
assistant playing the role of the addressee. The latter, who was separated from the participant by an
opaque screen, held the same set of images in a random order and had to place them in the correct
order based on the story told by the participant. In contrast to the storytelling studies presented above
(Colle et al., 2008; Hendriks et al., 2014), the studies by Achim et al (2017) and Fossard et al. (2018)
were genuinely collaborative, as the addressee had to use the information provided by the speaker in
order to place the images in the same order as the participant-narrator. What is more, during the task,
the addressee could provide feedback not only to signal understanding (e.g., “mhm”, “okay”) but also
to ask for clarifications in case there was an ambiguity (e.g., “can you give me more detail?”).

The study by Fossard et al. also manipulated the number of characters in the story (one or
two), and when there were two characters, they manipulated their visual salience and level of activity
(which impact the choice of referent) and their gender (either of the same gender or of opposite
genders) in order to manipulate referential complexity. Single character stories featured one character
only, gender unambiguous stories featured two characters of opposite genders and gender ambiguous
stories featured two characters of the same gender. In single character stories, the character was
introduced in picture 1 and maintained in focus in pictures 2-6. In gender unambiguous and gender
ambiguous stories, pictures 1 and 2 focused on one character (hereafter referred to as character 1,

who was the visually salient, agent character in these pictures), pictures 3 and 4 focused on the
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second character (hereafter referred to as character 2, who became the visually salient character in
these pictures) and pictures 5 and 6 focused on character 1 again. An example is provided in Figure 1

below.

--- Insert Figure 1 about here ---

The authors examined the referential expressions used by the participants to refer to the
character in focus. Specifically, they looked at the referential expressions at different discourse stages,
namely the expressions used to introduce the character in picture 1 (introduction stage), to shift to a
different character in pictures 3 and 5 (only for gender unambiguous and gender ambiguous stories;
shift stage) and to maintain a character in pictures 2-6 for single character stories, and in pictures 2, 4
and 6 for gender unambiguous and ambiguous stories (maintaining stage). The results revealed that
both discourse stages and referential complexity affected which reference markers (i.e., indefinite NP,
definite NP, or pronoun) were produced by the participants. In a nutshell, indefinite NPs were mainly
used in the introduction stage and definite NPs were mainly used in the shift stages (which applies
only for gender unambiguous and gender ambiguous stories). As for reduced forms, they were mainly
used in the maintaining stages.

It is noteworthy that although Fossard et al.'s (2018) study involved genuine interactions
between participants and research assistants, referential choices were managed individually in that
study, that is, all critical referential expressions to the characters in the stories were systematically
produced by the same person (i.e., the participant). This might not always be the case in spontaneous
dialogue, where the management of referential choices may be collective. In the current paper, we
define situations in which referential choices are managed collectively as situations in which one of the
speakers introduces a referent, which is then maintained by a different speaker. In such cases,
although referential decisions are in fine made by only one person (namely, the current speaker), the
important point is that both partners contribute actively to the chain of referential expressions.

Such collective management of referential decisions could have important implications for the
study of referential choices made by dialogue partners, and more specifically for the choice to use a

full NP versus a reduced form such as a pronoun or a zero anaphora in the maintaining stage. Indeed,
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when two people interact, they must provide cues showing that they believe that they have understood
each other correctly throughout the entire interaction (Clark & Brennan, 1991; Clark & Schaefer,
1989). Doing so enables them to ground the information under discussion, that is, to add this
information to their common ground, which includes the knowledge which they are aware of sharing
(Clark & Brennan, 1991; Clark & Marshall, 1981; Fox Tree & Clark, 2013; Gergle et al., 2013;
Lysander & Horton, 2012). Depending on how much knowledge is shared by both partners,
information may be grounded immediately after its presentation (if the addressee believes to have
understood what was said well enough for current purposes) or several speech turns later (if the
addressee requires more information before he or she can confirm that he or she understood what
was said) (Clark & Brennan, 1991; Clark & Schaefer, 1989). What is more, grounding is more or less
explicit: an addressee may signal his or her understanding of what was said by repeating all or part of
their partner’s utterance, by saying “yes”, “no” or “okay”, by nodding or smiling, or even by initiating the
next relevant speech turn (Clark & Schaefer, 1989; Knutsen & Le Bigot, 2012, 2014, 2015).
Importantly, research has shown that dialogue partners tend to favor the use of explicit feedback when
they feel that the risk of misunderstanding each other is high (Knutsen & Le Bigot, 2012; Mclnnes &
Attwater, 2004; Roque & Traum, 2008). For instance, when two people exchange phone numbers,
they tend to spontaneously repeat the digits out loud in order to signal their understanding (and to
provide the other person the opportunity to correct them if a digit was misunderstood at some point).
This has important implications for situations in which a referent is introduced by one person and
maintained by someone else. Indeed, also producing a full NP rather than switching to a pronoun or a
zero anaphora to maintain a referent that was introduced by someone else might help ensure mutual
comprehension. For instance, if Speaker A produces the full NP “the teacher” during a dialogue and
Speaker B then maintains this reference by producing the same NP, this might be because Speaker B
wants to show Speaker A that she has understood the reference correctly. In other words, in dialogue,
a speaker might avoid using a pronoun or a zero anaphora when maintaining a referent that was

initially introduced by someone else as a strategy to reach mutual understanding, suggesting that

I Although the full NP used to maintain the referent would obviously be used to refer to the same referent, the
referential expression used to maintain this referent might be a different one to the one initially produced. For
instance, a speaker might maintain a referent referred to as “the little boy” by saying “the little boy” or “this

guy”.
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different strategies may be used by speakers to maintain referents depending on whether referential

choice management is collective or individual.

1.1.Overview of the experiment and hypotheses
The purpose of the current work is to examine how people maintain referents in dialogic situations
where participants take turns producing referential expressions (collective management of referential
choices), and to compare these situations to dialogic situations where all referential expressions are
produced by the same person (individual management of referential choices). In order to do this, we
used an adapted version of the collaborative storytelling task developed by Fossard et al. (2018). In
the alternating condition, pairs of participants told the story jointly. In single character stories, this
meant that the referential expression to the character in focus in the introduction was generated by
one of the participants; both participants then took turns to maintain this character. In gender
unambiguous and gender ambiguous stories (i.e., stories which featured two characters), this meant
that one of the participants produced referential expressions to introduce character 1 in picture 1, to
shift to character 2 in picture 3 and to shift back to character 1 in picture 5; as for the other participant,
he or she maintained character 1 in picture 2, character 2 in picture 4 and character 1 again in picture
6. In the control condition, the entire story was told by one participant to another participant, such that
all referential expressions to the characters in the stories were produced by the same person (see
Figures 1-3).

The dialogues between the participants were examined to determine whether referents were
maintained (i.e., during the maintaining stages) by using reduced forms (pronoun or zero anaphora)
rather than full NPs. The main hypothesis was that in the alternating condition, participants use fewer
reduced forms to maintain referents than in the control condition. This pattern would be expected if
participants prioritize the production of full NPs as a grounding strategy in the alternating condition.

Moreover, the collaborative storytelling task enabled us to characterize this grounding process
across different maintaining contexts and across different levels of referential complexity. Specifically,
examining the maintaining of referential expressions after the introduction of character 1, after the shift
to character 2 and after the shift back to character 1 enabled us to determine whether grounding
through the production of a full NP occurs mainly at the beginning of the dialogue, when the

characters in the story have not been added to the participants’ common ground yet, or whether
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1

2

3 participants tend to ground information through the production of a full NP throughout the entire

4

5 interaction. As for referential complexity, we sought to determine whether grounding through the

6

7 production of a full NP occurred mainly when the level of complexity is high, which could indicate that
8

9 dialogue partners become more likely to repeat information when the risk of miscomprehension

10

1 increases (see Mclnnes & Attwater, 2004).

12

13

14

15 2. Method

16 .

17 2.1.Participants

B Fifty participants (mean age 19.46 years, SD = 1.96, 6 men) divided into 25 pairs were tested in this
;? experiment. All were students at the University of Essex (UK). Although some were bilingual or

;g multilingual, they all confirmed that English was their native language. Pairs of participants did not

24 know each other prior to the experiment. They received either course credits or a small payment (£5)
25

26 in exchange for their participation. They signed an informed consent form at the beginning of the

27

28 experiment and were fully debriefed afterwards.

29

30

31

32 2.2. Materials

33

34 The materials used were adapted from Fossard et al. (2018). A total of 12 stories were used, four of
35

36 which featured either one male or one female character (single character stories) and eight of which
37

38 featured two characters (one male and one female in four stories [gender unambiguous stories] and
23 two males or two females in the other four stories [gender ambiguous stories]). Each story was made
j; up of six pictures, as shown in Figure 1.

ji For the intermediate and complex stories, character 1 was made salient in picture 1

22 (introduction stage) by being depicted performing an action on the picture and remained salient (in the
47 foreground and active) in picture 2 (first maintaining of character 1); character 2 was only visible in the
48

49 background of picture 2. Character 2 was then made salient in picture 3 (shift to character 2) and

50

51 picture 4 (first maintaining of character 2), whereas character 1 was shown in the background of both
52

53 pictures. Finally, character 1 was made salient again in picture 5 (shift back to character 1) and picture
54

55 6 (second maintaining of character 1). This manipulation has proved successful at encouraging

56

57 participants to refer to character 1 in pictures 1, 2, 5 and 6, and to refer to character 2 in pictures 3 and
58

59 4. In contrast, simple stories only involved one character. Thus, in simple stories, picture 1

60
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corresponded to the introduction stage whereas all other pictures corresponded to the maintaining of
character 1.

Different versions of each story were then created for use in both conditions (i.e. the materials
were counterbalanced so that each story was used in the control condition and the alternating
condition the same number of times across all pairs). In the control condition, the participant telling the
story (hereafter referred to as the director) received the entire story, printed on an A4 sheet of paper.
The other participant (hereafter referred to as the matcher) received an empty 3 x 2 grid, which was
also printed on an A4 sheet of paper, as well as the same six pictures as the ones shown to the

director, but these were printed on loose cards, as shown in Figure 2.

--- Insert Figure 2 about here ---

In the alternating condition, one of the participants received a grid including pictures number 1,
3 and 5, as well as three loose cards representing pictures 2, 4 and 6. The other participant received a
grid including pictures 2, 4 and 6 of the same story (i.e. all the pictures for the maintaining stage), as
well as three loose cards representing pictures 1, 3 and 5. An example of these grids is provided in

Figure 3.

--- Insert Figure 3 about here ---

The dialogues between the participants were recorded using a double entry Tascam DR40

digital voice recorder.

2.3.Procedure and method
The experiment took place in a quiet room. The two participants sat at different desks facing different
sides of the room, so that they could not see each other as they performed the task. After they both
signed an informed consent form, the participants took part in a storytelling game.
For the trials corresponding to the control condition, the director’s task was to tell the story so

that the matcher could place his or her cards in the right order in the empty grid. In other words, the

Quarterly Journal of E>1<8erimental Psychology

Page 10 of 44



Page 11 of 44

Collective referential choices in dialogue

1

2

3 procedure in this condition was the same as in the initial study by Fossard et al. (2018), except that

g the role of the addressee was held by a real naive participant instead of a research assistant.

? For the trials of the alternating condition, the participants took turns at playing the roles of

g director and matcher within a same story. Specifically, the participants were told that the participant
1(1) who saw the first picture in his or her grid was the director for the first picture, and had to start the

:g story so that the matcher could find the first picture and place it in his or her own grid. Once this was
1: done, the other participant, who saw the second picture in his or her grid, became the director for this
1? picture, and his or her partner became the matcher. The participants switched roles this way until the
B entire story had been told.

;? In both conditions, the experimenter emphasized that the participants’ task was to tell a story,
;g rather than describe the pictures one by one. For this reason, the participants were asked not to

;;, mention the number of the images (“first image”, “image two”, etc.). What is more, the participant

26 playing the role of the matcher could produce as much feedback as he or she wished, and could ask
3573 the director any clarification questions he or she felt were necessary. Once the participants had

gg finished telling the story, the director and the matcher were allowed to look at each other’s grids and
;; cards to check that they had successfully completed the task. They then embarked on the next trial.
;i The participants performed 12 trials in total, each corresponding to a different story. Thus,

22 each dyad was exposed to six stories per condition, including two trials for each of the three levels of
;73 complexity. The participants switched to a different condition every three trials, with the condition order
23 and the stories belonging to each block both randomized across dyads. At the beginning of each set of
j; three trials, the experimenter announced whether this was a set of trials where only one participant
ji would tell the story (in which case she also announced who this participant would be), or whether this
22 was a set of trials where both participants would tell the story together (in which case she also

j; announced which participant would start telling the story). In the control condition, each participant
49 played the role of the director three times (i.e. for one block) and the role of the matcher three times
g? (i.e. for the other block). In the alternating condition, each participant was the director for pictures 1, 3
gg and 5 three times (i.e., for one block) and for pictures 2, 4 and 6 three times (i.e., for the other block).
gg The experiment lasted between half an hour and 45 minutes. The participants were fully

g? debriefed before they left the room.

58

59

60
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2.4.Data coding and dependent variable
Performance at the task was not examined, as the participants almost never committed any mistakes
(e.g., misplacing a card) in the current experiment.
The utterances produced by the designated directors were transcribed. Matcher speech
mainly involved backchannel feedback (e.g., “yeah”, “okay” or “got you”) and was not usually
transcribed, except if the matcher made a comment or asked the director a question, as this

experiment included no hypothesis about the utterances produced by the matcher. Dialogue samples

are provided in Tables 1 (control condition) and 2 (alternating condition).

--- Insert Table 1 about here ---

--- Insert Table 2 about here ---

Referential expressions used to refer to the salient character for the maintaining stages (i.e.,
pictures 2-6 in single character stories and pictures 2, 4 and 6 in gender unambiguous and gender
ambiguous stories) were identified and coded as to whether they were reduced forms (pronouns or
zero anaphora), or not?. Following Fossard et al.’s procedure (2018), referential expressions produced
to refer to the non-salient character were not taken into account in the data analysis. Plural referential
expressions (e.g., “the two guys” or “they”) were also discarded from further analysis. If a participant
produced several referential expressions to refer to the salient character while describing the same
picture, only the referential expression which included more specific information (this was typically the

first expression produced) was taken into account in the analysis (e.g. ‘the shop assistant’ in the

following example: “the shop assistant is carrying a lot of boxes it looks like she’s struggling a bit”).

Coding examples are provided in Tables 3 (control condition) and 4 (alternating condition). The

2 Whereas the current study only focused on the references produced during the maintaining stage, we plan on
using the data from all three stages (introduction, maintaining and shift stages) in future work on referential
choices in dialogue. In this context, each reference produced during the experiment (in all three stages) was also
coded as to whether it was a full indefinite NP (e.g., “a (young) boy”), a full definite NP (e.g., “the (tall)
woman”), an unaccented pronoun (“he”) or a zero anaphora (“and in revenge o throws sand”). Full definite NPs
were then coded as to whether they began with a possessive marker (“his friend”), a demonstrative marker (“this
person”) or an accented pronoun (e.g., HE). Full NPs were also coded as to whether or not they included a
modifier of the head noun such as an adjective (e.g., the blond girl) or a prepositional phrase (e.g., the girl with
blond hairs), for instance. For the purpose of the current analyses, these categories were then used to determine
whether or not a pronoun or zero anaphora was used to refer to the salient character. Although the reference
marker data are not presented in more detail in the current paper, as our hypothesis focused exclusively on
referent maintaining, the entire dataset is available upon request.

Quarterly Journal of Elgerimental Psychology
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reduced form coding shown in these tables was used as the binary dependent variable (DV) in the
analyses reported below. A preliminary inspection of the data revealed that when participants used a
reduced form, they used a pronoun in a large majority of cases (96.24% of cases; zero anaphora were
only used in 3.76% of cases).

The data from three pairs were double coded by two research assistants. The inter-rater
agreement (calculated using Cohen’s Kappa) was k = 0.92, reflecting almost perfect agreement. All
disagreements were solved through discussion and the remainder of the data were single-coded by

one of the research assistants.

--- Insert Table 3 about here ---

--- Insert Table 4 about here ---

2.5.Experimental design and data analysis
The first independent variable (V) used in this experiment was the condition according to which each
story was told (alternating or control). The second IV was the level of complexity of each story (simple:
single character; intermediary: gender unambiguous; complex: gender ambiguous). The third IV was
the maintaining context (first maintaining of character 1, first maintaining of character 2, second
maintaining of character 1). All three 1Vs were within-dyads and within-participants.

All analyses reported below were conducted in SAS 9.3. The main hypothesis (on the effect of
speech turn-taking on referential choices) was tested in an analysis which included the data from all
three levels of referential complexity. In this analysis, the Vs were the condition and referential
complexity, and the DV was the probability of producing a reduced form to maintain a referent. What is
more, the effect of the maintaining context on referential choices was examined in a second analysis
that only included the data from gender unambiguous and gender ambiguous stories. Indeed, as
mentioned previously, single character stories did not include a shift to character 2 stage or a shift
back to character 1 stage and could therefore not be used to test the effect of the different maintaining
contexts. This analysis was similar to analysis 1, but it included an additional 1V, maintaining context.
The data were analyzed using logistic mixed models. Mixed models were used to account for the fact

that participants were nested within dyads in this experiment. As for logistic models, they were used

Quarterly Journal of E>1<|c3;erimental Psychology



oNOYTULT D WN =

Collective referential choices in dialogue

because the DVs were binary (a reduced form was produced during the maintaining stages, or not).
Because logistic models were used, we report odds ratios (OR) rather than effect sizes. It is
noteworthy that ORs provide information similar to that included in effect sizes. For instance, an OR of
2.00 in favor of the control condition would imply that participants are twice as likely to use a reduced
form in the control condition than in the alternating condition. Confidence intervals (C/) corresponding
to the odd ratios are also reported below.

According to Barr, Levy, Scheepers, and Tily (2013), mixed models should include the
maximal random effects structure justified by the experimental design. Random effects enabled us to
account for the fact that analysis units such as participants, items (i.e., stories) and, in the current
experiment, dyads, differ from each other, and also differ in their sensitivity to within-dyad, within-
participant and/or within-item 1Vs in the design. However, statistical models which include the maximal
random effects structure often fail to converge. In order to overcome this issue in the current analysis,
we identified all the random effects which caused convergence issues (this is done automatically in
SAS; Kiernan, Tao, & Gibbs, 2012), we removed them, and then we ran the analysis again. The
results reported below thus correspond to the latter analysis, that is, the analysis in which random
slopes and intercepts causing convergence issues had been removed. The final random effects
structure used in each model is specified below.

The data from eight observations were removed from the analysis due to the participants not
mentioning the character in focus or using a plural reference (which could either imply that they were
referring to both characters or using “they” as a neutral pronoun), or to recording issues. Because of
this, the number of observations was not the same for all cells of the design (in analysis 1, the
imbalance was also caused by the fact that there were five maintaining images in single character
stories, but only three in gender unambiguous and gender ambiguous stories). The Satterthwaite
correction was thus used to estimate the degrees of freedom in the analyses. Importantly, both this
correction and the fact that some models included random slopes explains why the degrees of
freedom reported are different from those that would have been obtained in an ANOVA or a

regression.
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3. Results

3.1. Analysis 1: Effect of condition and referential complexity on the production of reduced

oNOYTULT D WN =

9 forms

11 The first analysis included condition, complexity and the interaction between these two factors as fixed
13 effects. The binary outcome variable was whether a reduced form was produced, or not. The results
15 (random effects structure used as well as coefficients associated with the random effects and fixed
effects) are shown in Tables 5 and 6. The data are shown in Figure 4. As presented in more details
below, this figure illustrates that participants were more likely to produce reduced forms to maintain
referents in the control condition than in the alternating condition, and that reduced forms were more
likely to be produced in single character stories than in gender unambiguous stories, and in gender

24 unambiguous stories than in gender ambiguous stories.

28 --- Insert Table 5 about here ---
30 --- Insert Table 6 about here ---

32 --- Insert Figure 4 about here ---

38 A significant main effect of condition was found, F(1, 27) = 28.17, p < .001. Reduced forms
were less likely to be produced in the alternating condition than in the control condition, OR = 0.25,
Clg5=0.15, 0.43, in line with our hypothesis.

A significant main effect of referential complexity was also found, F(2, 9) = 29.01, p < .001.
45 Reduced forms were less likely to be produced in gender unambiguous and gender ambiguous stories
47 than in single character stories, respectively OR = 0.16, Cl 45 = 0.07, 0.37 and OR = 0.06, Cl/ 45 = 0.03,
49 0.13. An additional pairwise comparison (conducted using the LSMEANS statement in SAS, which is
51 based on a t-test; Bonferroni-corrected) revealed no significant difference between gender
53 unambiguous and gender ambiguous stories, {(7) = -3.03, corrected p = .054. This pattern replicates
55 Fossard et al.'s (2018) finding that fewer reduced forms are produced when a narrative features two

57 characters.
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Finally, the condition x complexity interaction did not reach statistical significance, F(2, 1092) =

2.39, p = .093.

3.2. Analysis 2: Effect of condition, referential complexity and maintaining context on the
production of reduced forms in stories with two characters

The second analysis included condition, complexity, maintaining context and all interactions between
these factors as fixed effects. As in the first analysis, the binary outcome variable was whether a
reduced form was produced, or not. The results (random effects structure used as well as coefficients
associated with the random effects and fixed effects) are shown in Tables 7 and 8. The data are
shown in Figure 5. Once again, this figure suggests that participants were more likely to produce
reduced forms to maintain referents in the control condition than in the alternating condition. In gender
unambiguous stories, reduced forms were more likely to be produced to maintain character 1 (either
for the first time or the second time) than to maintain character 2. The same pattern was visible in
gender ambiguous stories — in fact, the effect of maintaining context was potentially stronger in this
condition, in which the likelihood of producing a reduced form to maintain character 2 was particularly

low (i.e., below 0.30).

--- Insert Table 7 about here ---
--- Insert Table 8 about here ---

--- Insert Figure 5 about here ---

A significant main effect of condition was found, F(1, 89) = 23.38, p < .001. Reduced forms
were less likely to be produced in the alternating condition than in the control condition, OR = 0.24,
Clgs=0.13, 0.43.

A significant main effect of referential complexity was also found, F(1, 7) = 9.25, p = .020.
Reduced forms were more likely to be produced in gender unambiguous stories than in gender
ambiguous stories, OR = 0.27, Cl g5 = 0.10, 0.76. The difference between the first analysis (where the
difference between gender unambiguous and gender ambiguous stories did not reach statistical

significance) and the second analysis is due to the fact that whereas the first analysis focused on the
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entire dataset, the second analysis focused on gender unambiguous and gender ambiguous stories
only and distinguished different maintaining contexts.

A significant main effect of maintaining context was also found, (2, 17) = 10.88, p = .001.
Reduced forms were less likely to be produced during the first maintaining of character 2 than during
the second maintaining of character 1, OR = 0.27, Cl g5 = 0.10, 0.70. There was no significant
difference between the first maintaining of character 1 and the second maintaining of character 1, OR
=2.62, Clg5=0.92, 7.45. An additional Bonferroni-corrected pairwise comparison revealed a
significant difference between the first maintaining of character 1 and the first maintaining of character
2, {(20) = 4.53, corrected p = .001.

Finally, there was a significant interaction between condition x maintaining context, F(2, 587) =
3.22, p = .041. Pairwise comparisons (Bonferroni-corrected) revealed no significant effect of
maintaining context in the alternating condition (i.e., there was no significant difference between the
first maintaining of character 1 and the first maintaining of character 2, {(20) = 2.87, adjusted p = .141,
between the first maintaining of character 2 and the second maintaining of character 1, #(20) = - 1.83,
adjusted p < 0.99, or between the first maintaining of character 1 and the second maintaining of
character 1, {(19) = 1.05, p < 0.99). In contrast, in the control condition, reduced forms were
significantly more likely to be produced during the first maintaining of character 1 than during the first
maintaining of character 2, {(82) = 5.18, adjusted p < .001; reduced forms were also more likely to be
produced during the second maintaining of character 1 than during the first maintaining of character 2,
t(22) = - 3.33, adjusted p = .045; the difference between the first maintaining of character 1 and the
second maintaining of character 1 was non-significant, #(81) = 1.99, adjusted p = .753. Moreover, the
difference between the alternating condition and the control condition was significant for the first
maintaining of character 1, (£(587) = -3.73, corrected p = .003) and for the second maintaining of
character 1 (£257) = -3.59, corrected p = .006), but not for the first maintaining of character 2 (£(216) =
-1.64, corrected p = 1.00).

All other effects failed to reach statistical significance, all p values > .058.

3 Specifically, the complexity x condition interaction was non-significant, F(1, 587) = 3.15, p = .077; the
maintaining context x complexity was non-significant, F(2, 16) = 1.56, p = .239 and the condition x complexity
X maintaining context was non-significant, F(2, 587) = 2.79, p = .062.
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4. Discussion
The purpose of the current study was to examine the use of reduced referential forms in dialogic
settings in which referential choice management is collective. Indeed, due to turn-taking, a referent
may be introduced by one speaker and maintained by another speaker during dialogue. The
hypothesis was that speakers are less likely to use reduced forms such as pronouns or zero anaphora
(and thus using more full NPs) when maintaining a referent which was initially introduced by someone
else, thus improving mutual comprehension (see Brennan & Clark, 1996; Clark & Brennan, 1991;
Clark & Wilkes-Gibbs, 1986). Indeed, also producing a full NP verbatim rather than switching to a
reduced form may be used as a strategy to ground information in dialogue, that is, to signal to the
other person that the referential expression was understood correctly (e.g., Clark & Brennan, 1991;
Knutsen & Le Bigot, 2012; Mclnnes & Attwater, 2004; Roque & Traum, 2008). The findings reported
here are in line with this hypothesis, as the participants in this study produced fewer reduced forms
(and thus more full NPs) in the alternating condition than in the control condition. This highlights how
referential choices may differ depending on the features of the dialogue situation in which a referent is
maintained (i.e., in a collective or individual way). When participants produced reduced forms, they
used a pronoun in most cases.

It is important to highlight that although our initial hypothesis was that dialogue partners would
avoid using reduced forms (and hence use more full NPs) to maintain referents when referential
choice management is collective, the current study does not enable us to determine whether such
behavior is intentional or not. Grounding is usually defined as a strategic, costly process (e.g., Horton
& Keysar, 1996; Rossnagel, 2000). However, the current findings might be attributable to a less costly,
automatic priming process, whereby words mentioned earlier in the dialogue become more likely to be
repeated due to ease of access in memory (e.g., Pickering & Garrod, 2004). Regardless of whether
production of full NPs was strategic or automatic in the current study, its impact on mutual
comprehension would have been the same, as the use of full NPs enabled the participants to make
sure that they were both talking about the same character (for a similar rationale on how low-level
memory processes may positively impact communication, see Shintel & Keysar, 2009).

The method used in the current study also enabled us to examine the participants’ referential
choices as a function of their progress in the interaction and of the complexity of the story they were

telling. Regarding the influence of the participants’ progress in the interaction, a different pattern of
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results was found for the two conditions (alternating or control). In the alternating condition, we found
no statistical evidence that the participants’ choices to produce reduced forms to maintain a referent in
focus depended on where they were in the story. However, in the control condition, participants were
less likely to use a reduced form to maintain character 2 than to maintain character 1 (regardless of
whether character 1 was being maintained for the first time or the second time); which implies that the
director was more likely to produce a full NP to maintain character 2 in this condition. This finding
could be due to the director in the control condition paying particular attention to mutual
comprehension after the shift to character 2, in the middle of the story, particularly since the topical
status of this second character is not necessarily always clearly established (for a similar finding, see
Hendriks et al., 2014).

Why was the pattern of results different in both conditions? In the alternating condition, the
probability of producing a reduced form to maintain a referent remained relatively low throughout the
entire interaction (i.e., lower than in the control condition), possibly because the participants preferred
to also produce a full NP to check and signal that they were talking about the same character
previously introduced or reintroduced by the other participant. In contrast, in the control condition, the
participants did not need to engage into such checks after each speech turn; rather, it seems that the
directors optimized mutual comprehension by using less reduced forms, and hence more full NPs,
specifically for when he or she needed to refer to character 2 (maintaining of character 2 stage), thus
emphasizing the character change for the matcher. A similar result was also observed in Hendriks et
al.’s study (2014), who reported a more explicit referential behavior from their adult speakers, when
participants were maintaining reference to character 2, with a greater use of full NPs rather than
pronouns for this secondary character. Possible explanations included high sensitivity from speakers
to the possibility of the listener misunderstanding a reduced form such as a pronoun (see also
Contemori and Dussias, 2016), especially when referring to a less central character in the story. It thus
appears that depending on the features of the dialogue situation, mutual comprehension (Clark &
Brennan, 1991) may be reached in different ways. When referents are introduced and maintained by
the same person, this person attempts to facilitate their partner's comprehension by producing more
explicit information in situations where the risk of miscomprehension is higher (as after the shift to

character 2 in our stories). But when referents are introduced and maintained by two different people,
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the risk of miscomprehension must be managed on a turn-by-turn basis, which results in an overall
decreased probability of producing reduced forms.

Finally, the method used also enabled us to examine the influence of referential complexity on
referential choices, as in the current study participants were instructed to tell stories involving one or
two characters. Analysis 1 replicated Fossard et al.'s (2018) finding that fewer pronouns and zero
anaphora were produced in stories which featured two characters (gender unambiguous and gender
ambiguous stories) than in stories which featured one character only. The difference between gender
unambiguous and gender ambiguous stories, which was non-significant in analysis 1 (as shown in
Figure 4, the likelihood of producing reduced forms was 0.69 in gender unambiguous stories and 0.51
in gender ambiguous stories, p = .054), reached significance in analysis 2 (which only included the
data from these two levels). This significant effect suggests that manipulating referential complexity
through character gender can also affect the speakers’ choices to produce reduced referential forms.
This result is also in line with previous research, which indicated that manipulating the referent’s
gender results in a decrease in the use of pronouns in gender ambiguous contexts (cf. Fukumura et
al., 2010; Contemori and Dussias, 2016). Interestingly, the percentage of reduced forms in the current
study remained below 70% (i.e., on average, the likelihood of producing reduced forms was below .70
in both gender unambiguous and gender ambiguous conditions), which is lower than what was found
by Fossard et al. (2018), who reported more than 85% of pronouns in both gender unambiguous and
gender ambiguous stories, but much higher than other studies (e.g., less than 20% of pronoun used in
gender unambiguous stories in Arnold and Griffin’s study, 2007). These differences could be due to
the type of task used (story completion in Arnold and Giriffin’s (2007) study vs. storytelling in sequence
task in the current study) as well as changes in the procedure used here compared with Fossard et
al.’s (2018) initial study. In the current study, the participants alternated between trials in the control
condition and trials in the alternating condition; in contrast, there was no alternating condition in
Fossard et al.’s study. This could have affected reference production, for instance by making the
participants overall more cautions regarding the use of reduced forms. Fossard et al.’s study also
involved French-speaking participants, whereas the current study involved English-speaking
participants. Linguistic differences between the English and French referential systems may play a
role in the observed differences. What is more, in Fossard et al.’s study, only the referential

expressions in subject position (representing 98.15% of the data collected) were included in the
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analysis; such restriction was not applied in the current study. More generally speaking, the fact that
the stories were divided into six images, as well as the fact that the participants did not see all of the
images to start with in the alternating condition could have altered the dynamics of reference
production, causing differences with Fossard et al.’s study in which participants could see all six
pictures in the correct order from the very beginning of each trial (see Canoz & Vion, 1994; Trabasso
& Nickels, 1992). Finally, we cannot discard the possibility that some of the differences observed were
due to Fossard et al.’s study involving only one naive participant and a research assistant (who knew
the stories already), whereas the current study involved two naive participants (see Kuhlen &
Brennan, 2013, for a discussion of how confederates who know “too much” about the task might
inadvertently convey this to the naive participants, thus affecting the amount of information provided
by the latter during the interaction).

To summarize, our findings extend previous findings on referential choices in discourse
(Arnold, 2010; Arnold & Griffin, 2007; Colle et al., 2008; Hendriks et al., 2014) and dialogue (Brennan
& Clark, 1996; Clark & Wilkes-Gibbs, 1986; Fossard et al., 2018; Knutsen et al., 2018) by showing that
dialogue partners are less likely to use reduced forms (and hence more likely to use full NPs) when a
referent is introduced by one person and maintained by someone else (our alternating condition) than
when all referential choices are made by the same person throughout the interaction (our control
condition).

The current work raises a number of new research questions. Firstly, the material was
constructed such that in the alternating condition, participants switched roles at specific moments in
the stories, one participant being responsible for the three maintaining images on which we focused
for the analyses and the other one being responsible for the introduction and reintroduction of the
characters (or additional maintaining images in simple stories for which the reintroduction stage did
not apply). Future work should examine referential choices in situations where dialogue partners
decide when to switch roles (speaker or listener) in order to determine whether similar patterns of
referential choices are found.

It is also noteworthy that because the participants’ task was to enable their partner to find the
picture they were talking about, the increase in the production of reduced forms for picture 6 might
simply have been due to the task being complete by then (i.e., once all pictures had been placed, the

last picture left was necessarily picture 6). That being said, the participants were also instructed to tell
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a story, which should have led them to produce referential forms which were readily understandable to
their partner. We thus believe that the results corresponding to picture 6 are not biased due to our
methodological choices. However, we will attempt to overcome this issue in our future work by giving
the matcher more than 6 cards (e.g., a 7" card featuring the same character(s) as in the rest of the
story may be used). This will prevent the director from assuming that once five pictures have been
placed, the matcher automatically knows which picture should be placed in final position.

Another question raised by this research pertains to the generalizability of our findings to real-
life dialogue situations, in which people are not usually explicitly instructed to take turns producing
referential expressions. The experimental setting used in the current study was designed to enable us
to test our hypotheses, but it prevented us from examining referential choices in situations where
people choose not only how to refer to things, but also when to refer to them. Future studies should
attempt to overcome this issue in order to offer a better understanding of the mechanisms which
underlie referential choices in more spontaneous dialogue settings.

Beyond the maintaining stage, future research should also examine other aspects of
referential choices, including choices regarding reference content (cf. Fossard et al., 2018). In
particular, we plan to investigate cases in which dialogue partners switch from using a full NP with a
modifier (e.g., “the little boy with a toy plane”) to a full NP without a modifier (e.g., “the boy”) or a full
NP with a shorter modifier (e.g., “the little boy”). This additional research will enable us to determine
how dialogue partners balance grounding constraints and individual cognitive costs associated with
producing longer references. For instance, switching from a longer to a shorter modifier might be a
good strategy to ground information explicitly while limiting the number of words produced.

4.1.Conclusion

All'in all, we have shown that referential choices depend on who says what in the discourse setting.
Whereas research on narrative production by a single speaker suggests that references are usually
maintained using reduced forms (Arnold, 2010; Arnold & Griffin, 2007; Hendriks et al., 2014), the
current study shows that this effect is less apparent in settings where referential choices are managed
collectively. What is more, different dialogue features constrain referential choices depending on
whether speakers take turns producing reference or only one of the speakers produces all of the
references, highlighting the difference between referent maintaining in discourse settings and referent

maintaining in dialogic settings.
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Figure Captions

Figure 1. Example of stories used in Fossard et al.’s (2018) experiment and in the current experiment.
The colored numbers are used for description purposes only (see below) and were not visible to the

participants in the current experiment.

Figure 2. Grid and loose cards provided to the matcher in the control condition.

Figure 3. Grids and loose cards provided to the two participants in the alternating condition.

Figure 4. Probability of producing a reduced form during the maintaining stage as a function of
condition and referential complexity. The error bars represent the standard error. Note: The number of
data points was 249 in the control — single character condition, 150 in the control — gender
unambiguous condition, 152 in the control — gender ambiguous condition, 250 in the alternating —
single character condition, 150 in the alternating — gender unambiguous condition and 147 in the

alternating — gender ambiguous condition.

Figure 5. Probability of producing a reduced form during the maintaining stages as a function of
maintaining context and condition for gender unambiguous stories (upper panel) and gender
ambiguous stories (lower panel). Note: The number of data points was 50 in all conditions in the
gender unambiguous stories; as for gender ambiguous stories, the number of data points was 51 in
the control — first maintaining of character 1 condition, 51 in the control — first maintaining of character
2, 50 in the control — second maintaining of character 1 condition, 49 in the alternating — first
maintaining of character 1 condition, 49 in the alternating — first maintaining of character 2 condition

and 49 in the alternating — second maintaining of character 1 condition.
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29 Figure 1. Example of stories used in Fossard et al.’s (2018) experiment and in the current experiment.
The colored numbers are used for description purposes only (see below) and were not visible to the

participants in the current experiment.
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Figure 2. Grid and loose cards provided to the matcher in the control condition.
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17 Participant A Participant B

Figure 3. Grids and loose cards provided to the two participants in the alternating condition.
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Figure 4. Probability of producing a reduced form during the maintaining stage as a function of
condition and referential complexity. The error bars represent the standard error. Note: The number of
data points was 249 in the control — single character condition, 150 in the control — gender
unambiguous condition, 152 in the control — gender ambiguous condition, 250 in the alternating —
single character condition, 150 in the alternating — gender unambiguous condition and 147 in the

alternating — gender ambiguous condition.
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maintaining of character 1 condition, 49 in the alternating — first maintaining of character 2 condition

and 49 in the alternating — second maintaining of character 1 condition.
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Table 1

Dialogue Sample — Control Condition

Dyad Condition Complexity Picture Picture type Director Director speech

10 Control Single character Introduction A a man grabs a shopping trolley

10 Control Single character Maintaining of character 1 A he then proceeds to go shopping and starts picking out potatoes

10 Control Single character Maintaining of character 1 A he then places cabbages in his bag no sorry cucumbers in his

bag sorry

10 Control Single character Maintaining of character 1 A he then is walking with the shopping trolley past fish

10 Control Single character Maintaining of character 1 A he then grabs some yoghurt

10 Control Single character Maintaining of character 1 A and then he’s all done and is about to buy it

12 Control Gender Introduction B there's a little girl on the beach building a sandcastle
unambiguous

12 Control Gender First maintaining of B the sandcastle's nearly built and there's a boy in the distance
unambiguous character 1

12 Control Gender Shift to character 2 B the boy's playing with a truck or something
unambiguous

12 Control Gender First maintaining of B and then he knocks into her sandcastle and knocks it down
unambiguous character 2

12 Control Gender Shift back to character 1 B and she starts to cry
unambiguous

12 Control Gender Second maintaining of B and puts sand in his face
unambiguous character 1

14 Control Gender Introduction A a lady is walking past a shoe shop with a shoe in the window that
ambiguous catches her attention

14 Control Gender First maintaining of A she enters the shop and is looking at a wall with different shoes
ambiguous character 1 onit

14 Control Gender Shift to character 2 A she can't decide what ones she wants so the shop assistant
ambiguous brings out loads of boxes for her

14 Control Gender First maintaining of A the shop assistant presents her with one shoe looking really
ambiguous character 2 happy

14 Control Gender Shift back to character 1 A the lady's trying on the shoe
ambiguous

14 Control Gender Second maintaining of A and then she's happy with it so she's paying for it
ambiguous character 1

Note. The examples provided match the stories shown in Figure 1.
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Table 2

Dialogue Sample — Alternating Condition

Page 36 of 44

Dyad Condition = Complexity Picture Picture type Director Director speech
20 Alternating Single character 1 Introduction A the person is putting a trolley back at the supermarket
20 Alternating Single character 2 Maintaining of B so he's in the supermarket and he's holding a potato or something
character 1
20 Alternating Single character 3 Maintaining of A he's putting like a cucumber into his bag
character 1
20 Alternating Single character 4 Maintaining of B so he's passing by the fish stall or something
character 1
20 Alternating Single character 5 Maintaining of A he's putting like yogurt onto a trolley
character 1
20 Alternating Single character 6 Maintaining of B and he's in the queue behind a customer
character 1
17 Alternating Gender 1 Introduction A okay so you have a little girl that's erm making a sandcastle by herself
unambiguous and her bucket is tipped over
17 Alternating Gender 2 First maintaining of B you then see her like making her sandcastle bigger with a spade and
unambiguous character 1 there's like a little boy in the background
17 Alternating Gender 3 Shift to character2 A the next one is a little boy he's got his tractor and he's just kinda playing
unambiguous with his little not a tractor like a van and then she's still making her castle
her sandcastle in the background
17 Alternating Gender 4 First maintaining of B and then you see him like running over her sandcastle with his van
unambiguous character 2
17 Alternating Gender 5 Shift back to A and then she starts crying cause now her sandcastle's just destroyed
unambiguous character 1
17 Alternating Gender 6 Second maintaining B and then you see her like throwing sand at him
unambiguous of character 1
10 Alternating Gender 1 Introduction B a woman is notices there is a shoe shop and she's about to walk in
ambiguous
10 Alternating Gender 2 First maintaining of A she stands inside looking at the shoes on offer as the store clerk stands
ambiguous character 1 beside her smiling
10 Alternating Gender 3 Shift to character2 B the store clerk brings in six or seven different shoes for her to try on
ambiguous
10 Alternating Gender 4 First maintaining of A she takes one of the shoes out of the box and presents it to her in her
ambiguous character 2 hands
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10 Alternating Gender 5 Shift back to B the woman puts on the shoe and she seems to like it
ambiguous character 1

10 Alternating Gender 6 Second maintaining A before taking it off and paying for the shoe at the front of the store
ambiguous of character 1

Note. The examples provided match the stories shown in Figure 1.
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Table 3

Coding Table Extract — Control Condition

Dyad Condition

Complexity

Picture Reference

Reduced form

10
10
10
10
10

12
12
12

14
14
14

Control
Control
Control
Control
Control

Control
Control
Control

Control
Control
Control

Single character
Single character
Single character
Single character
Single character

Gender unambiguous
Gender unambiguous
Gender unambiguous

Gender ambiguous
Gender ambiguous
Gender ambiguous

OOk WN

RN

2
4
6

He
He
He
He
He

NA
He
a

She
the shop assistant
She

Yes
Yes
Yes
Yes
Yes

NA
Yes
Yes

Yes
No
Yes

Note. NA = non-applicable. @= zero anaphora
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Table 4

Coding Table Extract — Alternating Condition

Dyad Condition = Complexity Picture Reference Reduced form

oNOYTULT D WN =

20 Alternating Single character He Yes
9 20 Alternating Single character He Yes
10 20 Alternating Single character He Yes
11 20 Alternating Single character He Yes
12 20 Alternating Single character He Yes

OOk WN

Her Yes
Him Yes
Her Yes

14 17 Alternating Gender unambiguous
15 17 Alternating Gender unambiguous
16 17 Alternating Gender unambiguous

RN

She Yes
She Yes
a Yes

18 10 Alternating Gender ambiguous
19 10 Alternating Gender ambiguous

o BN

20 10 Alternating Gender ambiguous
21 Note. @= zero anaphora
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Table 5

Coefficients Associated with the Random Effects included in Analysis 1

Page 40 of 44

Model parameter Estimate Standard error
By-dyad random intercepts 0.46 0.35

By-dyad random slopes corresponding to condition 0.21 0.26
By-participant random intercepts 0.33 0.30
By-participant random slopes corresponding to complexity 0.19 0.17
By-participant random slopes corresponding to condition 0.30 0.29

By-item random intercepts 0.1 0.12

By-item random slopes corresponding to condition 0.03 <0.01
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Table 6

Coefficients Associated with the Fixed Effects included in Analysis 1

Effect Estimate Standard 95% CI (lower  95% CI (upper
error bound) bound)

Intercept 3.75 0.47 2.82 4.69

Complexity: Gender ambiguous -3.37 0.50 -4.39 -2.35

Complexity: Gender unambiguous -2.08 0.52 -3.13 -1.04

Complexity: Single character (baseline) 0

Condition: Alternating -1.89 0.46 -2.79 -0.99

Condition: Control (baseline) 0

Complexity: Gender ambiguous x 1.05 0.50 0.06 2.03

Condition: Alternating

Complexity: Gender ambiguous x 0

Condition : Control (baseline)

Complexity: Gender unambiguous x 0.52 0.52 -0.50 1.53

Condition : Alternating

Complexity: Gender unambiguous x 0

Condition: Control (baseline)

Complexity: Single character x 0

Condition: Alternating (baseline)

Complexity: Single character x 0

Condition: Control (baseline)
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Table 7

Coefficients Associated with the Random Effects included in Analysis 2

Model parameter Estimate Standard error
By-dyad random intercepts 0.05 0.37
By-participant random intercepts 0.95 0.55
By-participant random slopes corresponding to complexity 0.02 0.22
By-participant random slopes corresponding to condition 0.49 0.33
By-item random intercepts 0.05 0.23

By-item random slopes corresponding to maintaining context 0.52

0.31
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1
2
2 Table 8
5 Coefficients Associated with the Fixed Effects included in Analysis 2
6
7 Effect Estimate Standard 95% ClI 95% CI
8 error (lower (upper
9 bound) bound)
10 Intercept 1.55 0.57 0.39 2.71
11 Complexity level: Gender ambiguous -0.16 0.76 -1.71 1.40
12 Complexity level: Gender unambiguous 0
13 (baseline)
14 Condition: Alternating -1.15 0.54 -2.21 -0.10
15 Condition: Control (baseline) 0
16 Complexity: Gender ambiguous x Condition:  -0.51 0.73 -1.93 0.92
17 Alternating
18 Complexity: Gender ambiguous x Condition: 0
19 Control (baseline)
20 Complexity: Gender unambiguous x 0
21 Condition: Alternating (baseline)
2 Complexity: Gender unambiguous x 0
23 Condition: Control (baseline)

Context: 15t maintaining of C1 2.82 1.22 0.42 5.22
24 Context: 1%t maintaining of C2 -0.71 0.72 2.21 0.79
25 Context: 2 maintaining of C1 (baseline) 0
26 Context: 15t maintaining of C1 x Complexity:  -2.82 1.42 -5.64 <-0.01
27 Gender ambiguous
28 Context: 15t maintaining of C1 x Complexity: 0
29 Gender unambiguous (baseline)
30 Context: 15t maintaining of C2 x Complexity:  -2.00 1.02 -4.12 0.12
31 Gender ambiguous
32 Context: 15t maintaining of C2 x Complexity: 0
33 Gender unambiguous (baseline)
34 Context: 2" maintaining of C1 x Complexity: 0
35 Gender ambiguous (baseline)
36 Context: 24 maintaining of C1 x Complexity: 0
37 Gender unambiguous (baseline)
38 Context: 15t maintaining of C1 x Condition: -2.54 1.20 -4.90 -0.18
39 Alternating
40 Context: 15t maintaining of C1 x Condition: 0
41 Control (baseline)
42 Context: 15t maintaining of C2 x Condition: 0.29 0.69 -1.07 1.65
43 Alternating
44 Context: 15t maintaining of C2 x Condition: 0
45 Control (baseline)
46 Context: 24 maintaining of C1 x Condition: 0

Alternating
47 Context: 24 maintaining of C1 x Condition: 0
48 Control
49 Context: 15t maintaining of C1 x Complexity: ~ 3.30 1.40 0.55 6.04
50 Gender ambiguous x Condition: Alternating
51 Context: 15t maintaining of C1 x Complexity: 0
52 Gender ambiguous x Condition: Control
53 (baseline)
54 Context: 15t maintaining of C1 x Complexity: 0
55 Gender unambiguous x Condition:
56 Alternating (baseline)
57 Context: 15t maintaining of C1 x Complexity: 0
58 Gender unambiguous x Condition: Control
59 (baseline)
60
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Context: 15t maintaining of C2 x Complexity:
Gender ambiguous x Condition: Alternating
Context: 15t maintaining of C2 x Complexity:
Gender ambiguous x Condition: Control
(baseline)

Context: 15t maintaining of C2 x Complexity:
Gender unambiguous x Condition:
Alternating (baseline)

Context: 15t maintaining of C2 x Complexity:
Gender unambiguous x Condition: Control
(baseline)

Context: 24 maintaining of C1 x Complexity:

Gender ambiguous x Condition: Alternating
(baseline)

Context: 2"d maintaining of C1 x Complexity:

Gender ambiguous x Condition: Control
(baseline)

Context: 2"d maintaining of C1 x Complexity:

Gender unambiguous x Condition:
Alternating (baseline)

Context: 2"d maintaining of C1 x Complexity:

Gender unambiguous x Condition: Control
(baseline)

1.00 1.00 -0.97

297
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