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Abstract
Comprehensibility, or ease of understanding, has emerged as an important construct in second
language (L2) speech research. Many studies have examined the linguistic features that underlie this
construct, but there has been limited work on behavioral and affective predictors. The goal of this
study was therefore to examine the extent to which anxiety and collaborativeness predict interlocutors’ perception of one another’s comprehensibility. Twenty dyads of L2 English speakers
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completed three interactive tasks. Throughout their 17-minute interaction, they were periodically
asked to evaluate their own and each other’s anxiety and collaborativeness and to rate their partner’s
comprehensibility using 100-point scales. Mixed-effects models showed that partner anxiety and
collaborativeness predicted comprehensibility, but the relative importance of each predictor
depended on the nature of the task. Self-collaborativeness was also related to comprehensibility.
These ﬁndings suggest that comprehensibility is sensitive to a range of linguistic, behavioral, and
affective inﬂuences.

INTRODUCTION

To communicate successfully in a second or additional language (L2), speakers must
convey their message in a way that listeners can understand. Listeners may both
understand a speaker and ﬁnd the speaker easy to understand or may understand a speaker
while needing to expend considerable effort. This is the basis for the distinction between
intelligibility, a measure of actual understanding, and comprehensibility, listeners’ perceived ease of understanding (Munro & Derwing, 1995; Nagle & Huensch, 2020). While
intelligibility is a sensible baseline, most L2 speakers want their speech to be easy to
understand, a goal that is more closely aligned with the notion of comprehensibility.
Comprehensibility is also an intuitive evaluation that can be assessed through simple
rating scales (e.g., very difﬁcult–very easy to understand). Comprehensibility has therefore emerged as a particularly useful construct. Multiple lexical, grammatical, and
phonological features underpin comprehensibility (Saito et al., 2017; Troﬁmovich &
Isaacs, 2012), which means that L2 speakers’ comprehensibility is likely to change as they
produce varying levels of accuracy and complexity in each of these dimensions (Nagle
et al., 2019). Comprehensibility and the linguistic features that underlie it also depend on
the characteristics of the communicative task. For instance, when speakers engage in
cognitively demanding tasks, their comprehensibility may decrease, and the use of
accurate and sophisticated grammar and vocabulary may take on greater importance as
they strive to convey complex ideas and relationships (Crowther et al., 2015).
What is missing from this body of work is a nuanced understanding of how comprehensibility unfolds over time in interactive scenarios, as speakers and listeners react and
adapt to each other in real time. Recent work, which is compatible with dynamic views of
language learning and use (de Bot et al., 2007), has begun to address this challenge,
showing that comprehensibility is at least partially coconstructed (Troﬁmovich et al.,
2020). Speakers and listeners appear to calibrate their speech to one another, resulting in a
dynamic coupling of their comprehensibility. In interaction, however, comprehensibility
is about more than just linguistic features. Comprehensibility might also have a strong
affective and behavioral dimension. Just as listeners make a range of interpersonal
evaluations based on a speaker’s pronunciation (Fuertes et al., 2012), so too can the
affective and behavioral dimensions of interpersonal dynamics inﬂuence interlocutors’
comprehensibility. If L2 research is to achieve a transdisciplinary perspective (The
Douglas Fir Group, 2016), then speech ratings, such as comprehensibility, must be
coordinated with other socioaffective and behavioral measures that address the multidimensional nature of L2 communication.
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Two socioaffective and behavioral components of communication that might have
relevance to comprehensibility are interlocutors’ anxiety and engagement, both of which
can be conceived of as person-speciﬁc traits (i.e., some individuals are more anxious or
engaged than others) and as states that emerge depending on the characteristics of the
communicative setting (i.e., in certain situations, an individual may become more or less
anxious or engaged). Broadly deﬁned as a person’s negative emotional reaction experienced in a situation in which a language is used (Gardner & MacIntyre, 1993), anxiety has
been linked to lower levels of language achievement, with a medium-size effect
(r = .36), as shown in a recent meta-analysis of 97 studies (Teimouri et al., 2019).
Increased levels of anxiety appear to inhibit the processing of linguistic stimuli at the input
stage and to interfere with language production (MacIntyre & Gardner, 1994). As a
construct with a strong socioaffective component, anxiety has also been argued to impact
L2 speaker attitudes and motivational dispositions (Gardner & MacIntyre, 1993) and to
undermine language development by disrupting communication processes (Dewaele,
2010). More recent research investigating state- or situation-speciﬁc aspects of anxiety
has linked it on a dynamic timescale to speakers’ individual experiences, such as their
topic choice, their knowledge of vocabulary, and listeners’ verbal and nonverbal reactions
to speakers (Gregersen et al., 2014). Overall, then, the accumulated body of work on
anxiety suggests that experiencing high levels of anxiety in general or at particular points
in an interaction might distract interlocutors, interfering with the cognitive processes that
are necessary for producing and comprehending speech. This interference could then lead
to decreased comprehensibility.
Another dimension relevant to comprehensibility is speaker engagement, which
broadly refers to people’s degree of interest and participation in an activity (Philp &
Duchesne, 2016). To date, various components of engagement—including cognitive
(e.g., sustained attention or effort), behavioral (e.g., quantity of task-relevant talk), and
social (e.g., reciprocity shown by speakers, as in turn-taking)—have been linked to
contextual and situational variables in L2 communication. Speaker engagement is high
when interlocutors communicate about familiar topics, rather than repeat the same task
and content (Qiu & Lo, 2017). Engagement is also high when speakers discuss content
relevant to their lives and experiences, compared to externally imposed topics (Lambert
et al., 2017), and engagement is greater when speakers communicate with interlocutors of
higher proﬁciency (Dao & McDonough, 2018). Unlike computer-mediated communication, face-to-face interaction is particularly conducive to eliciting higher levels of engagement in L2 speakers, especially in complex tasks (Baralt et al., 2016). Seen from this
perspective, engagement (broadly deﬁned) might therefore shape interlocutors’ perception of each other’s comprehensibility. That is, whereas anxiety might interfere with the
cognitive and behavioral processes that are necessary for successful (L2) communication,
speaker engagement might lead to greater understanding, especially in an interactive
context where one partner’s comprehensibility is at least partially dependent on the
other’s.
THE PRESENT STUDY

Comprehensibility has to date been researched nearly exclusively in relation to linguistic
elements of interaction, focusing on how speakers’ comprehensibility is shaped by
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various phonological, ﬂuency, grammatical, and discursive features in their speech,
typically across different tasks (Crowther et al., 2015; Saito et al., 2017). The goal of
this exploratory study was to extend this work beyond a strictly linguistic realm by
investigating comprehensibility in interaction as a function of the affective and behavioral
dimensions of anxiety and engagement. Anxiety and engagement are clearly multidimensional constructs, with multiple measures offering insight into their different facets,
such as heart rate and galvanic skin response for anxiety or display of positive emotion and
turn-taking frequency for engagement. Nevertheless, due to lack of systematic prior work
linking comprehensibility to anxiety and engagement, we operationalized anxiety and
engagement broadly, using scalar ratings, to elicit interaction-centered measures for these
constructs from L2 speakers. Anxiety was deﬁned as perceived stress, worry, or nervousness that a speaker is feeling while completing a task. Engagement was operationally
deﬁned as the perceived degree of a speaker’s collaborativeness.
To explore links between interlocutors’ comprehensibility and their perceived anxiety
and collaborativeness, we revisited our dataset featuring paired interactions between L2
English speakers in three tasks, where the speakers carried out repeated assessments of
themselves and each other (2.5 minutes apart) during 17 minutes of interaction. In our
prior publication (Troﬁmovich et al., 2020), we tracked the speakers’ comprehensibility
ratings across time, exploring whether the ratings converged or diverged over time and
task. For this report, we analyzed previously unpublished data targeting the speakers’ selfand partner-speciﬁc ratings of anxiety and collaborativeness in relation to comprehensibility.
Because of the exploratory nature of this study, we made no speciﬁc predictions
regarding the nature and strength of the relationships for comprehensibility, beyond
anticipating a negative association with anxiety (a higher degree of anxiety might be
associated with lower comprehensibility) and a positive association with collaborativeness (greater collaboration might co-vary with higher comprehensibility). However,
because speaking task appears to impact situation-speciﬁc anxiety and engagement
(Gregersen et al., 2014; Lambert et al., 2017; Qiu & Lo, 2017), we anticipated differences
in associations across the different tasks performed by the speakers. With the overarching
goal of understanding L2 speech as a dynamic, coconstructed system where socioaffective, linguistic, and behavioral factors interact to shape interlocutors’ mutual impressions, we asked the following exploratory research question: To what extent do L2
interlocutors’ impressions of one another’s anxiety and collaborativeness predict their
comprehensibility ratings in interaction?

METHOD
PARTICIPANTS

The interaction data came from a corpus of L2–L2 conversations between 40 (14 female,
26 male) university-level speakers at an English-medium university in Canada
(Troﬁmovich et al., 2020). The speakers (Mage = 25.85 years, SD = 2.89), who represented
17 ethnolinguistic backgrounds, had begun learning English on average at 8.18 years
(SD = 4.58) through primary and secondary instruction in their home countries and were
recently accepted ﬁrst-year graduate students in eight academic disciplines. Because all

Exploring Behavioral and Affective Correlates of L2 Speech

5

speakers were studying in a university with a large cohort of international students, they
reported substantial daily use of English (M = 56.75%, SD = 19.79; 0–100% scale) and
fairly high familiarity with accented English (M = 6.33, SD = 1.67; 1–9 scale). As part of
university admission requirements, the speakers reported IELTS (31) or TOEFL
(9) scores. When the nine TOEFL scores were replaced by equivalent IELTS values
through validated conversion metrics (Educational Testing Service, 2017; Taylor, 2004),
the speakers’ IELTS performance was at a mean of 6.84 (SD = 0.62) for speaking and 7.60
(SD = 0.95) for listening. To contextualize these proﬁciency values among other established metrics, the mean IELTS speaking score of 6.84 roughly corresponds to TOEFL
iBT speaking scores in the 20–23 range and the C1 Common European Framework of
Reference for Languages (CEFR) band, whereas the mean IELTS listening score of 7.60
corresponds to TOEFL iBT listening scores in the 27–28 range and the C1 CEFR band. To
encourage the use of English, the 40 speakers were randomly assigned to 20 pairs, such
that the paired speakers were previously unfamiliar with each other and came from
different backgrounds (see online Supplementary Materials).
SPEAKING TASKS AND TARGET RATINGS

The corpus included three task performances per pair, with all tasks completed in the same
order. During the ﬁrst (warm-up) task, the speakers were asked to discover three things
they had in common with their partner (e.g., a favorite movie). For the second task, the
speakers were asked to develop a coherent shared narrative using a set of 14 scrambled
pictures, with seven images randomly distributed to each partner and partners unable to
see one another’s images. The 14 images told a story of a man who won the lottery but
subsequently experienced a misfortune that made him realize that wealth does not always
equal happiness. For the ﬁnal task, the speakers were asked ﬁrst to share some of the
challenges they experienced as international students adjusting to life in a new academic
environment (e.g., gaining access to health care, obtaining work permits) and then to
provide common solutions for these challenges. The warm-up task lasted 3 minutes; the
remaining two tasks lasted 7 minutes each.
During the 17-minute interaction, each speaker provided seven sets of ratings for
comprehensibility (reported in Troﬁmovich et al., 2020) and for anxiety and collaborativeness (previously unpublished, analyzed here as time-sensitive predictors of comprehensibility). The seven sets of ratings occurred at comparable intervals: after each task
(Times, 1, 4, and 7) and approximately 2.5 minutes and 5 minutes into Task 2 (Times
2 and 3) and Task 3 (Times 5 and 6). The speakers used a paper booklet to record their
ratings, with continuous scales (100-millimeter lines) printed next to each dimension, one
labeled “me” for the self-rating and the other labeled “my partner” for the rating of the
speaker’s partner. Each scale included only endpoint labels, and the speakers marked a
point on each line corresponding to their impression.
Although comprehensibility has typically been measured through 7- or 9-point Likert
scales (e.g., Munro & Derwing, 1995), researchers have occasionally opted for continuous scales over ordinal ones, using a straight line bounded by endpoint descriptors in a
paper-and-pencil format (e.g., Isaacs et al., 2015), as in this study, or a slider to record the
rating in a computer or online interface (e.g., Saito et al., 2017). Existing scale validation
and scale comparison work indicates that there is little difference in the ratings of
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comprehensibility obtained through scales of various lengths and resolutions (Isaacs &
Thomson, 2013), through different scale types (Munro, 2018), or through static or
dynamic assessments (Nagle et al., 2019), which implied that the choice of the comprehensibility scale in this study was unlikely to have impacted rating validity. Comprehensibility was deﬁned for the speakers as a judgment of how much effort it takes to
understand what someone is saying. Anxiety was introduced as the level of stress, worry,
or nervousness that someone is feeling while completing a task. Collaborativeness
referred to the action of working with someone to produce or create something. Collaborating implied active participation and working together as a team, whereas not collaborating involved lack of participation and acting as an individual rather than a team
member (see online Supplementary Materials).
PROCEDURE

The two speakers in each pair, participating in one audio-recorded session, were seated at
opposite sides of a table, with seating determined randomly upon speaker arrival. A low
barrier was placed between the speakers to prevent them from seeing one another’s
materials while allowing for an unobstructed view of gestures and facial expressions.
After completing a background questionnaire, the speakers heard a research assistant
(RA) deﬁne each rated dimension and explain how to use the rating booklet, which
included instructions for each task and seven sets of scales (one per page). The speakers
were told that they would engage in repeated assessments, evaluating the immediately
preceding 2–3 minutes of interaction, and that their ratings would be private. They were
also reminded that, during Tasks 2 and 3, the RA would stop the interaction brieﬂy to
allow for mid-task assessments. Speciﬁc task instructions were given before each task,
always in the same manner. The speakers read the instructions, then summarized the
instructions to the RA as a comprehension check, and ﬁnally asked clariﬁcation questions.
The speakers were reminded that Task 1 would be stopped after 3 minutes and Tasks 2 and
3 after 7 minutes even if the discussion were ongoing, and that the RA would be using a
timer to keep task duration and assessment intervals comparable.
DATA ANALYSIS
TARGET MEASURES AND COVARIATES

The criterion variable was the speakers’ ratings of their partner’s comprehensibility. As in
Troﬁmovich et al. (2020), these ratings were recorded per speaker at the seven rating
episodes and expressed numerically (out of 100), by measuring the distance with a ruler
(to the nearest millimeter) between the anchor point and the speaker’s mark (the intersection of the cross or angle point of the checkmark) on the 100-millimeter scale. The
predictors were each speaker’s self- and partner-speciﬁc ratings of anxiety and collaborativeness, on the assumption that the speakers’ impressions of comprehensibility might be
shaped not only by how they view their partner’s anxiety and collaborativeness (henceforth, partner-anxiety and partner-collaborativeness) but also by how the speakers perceived their own anxiety and collaborativeness (henceforth, self-anxiety and selfcollaborativeness). These ratings were similarly derived per speaker at each rating episode
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and expressed numerically. Audio recordings of interaction were transcribed to determine
each speaker’s lexical output during interaction so a content measure could be used as a
covariate.
To control various potential inﬂuences on ratings of comprehensibility, anxiety, and
collaborativeness over time, several covariates were retained from the original dataset.
The ﬁrst covariates were each speaker’s IELTS speaking and listening scores, included on
the assumption that the speakers’ ratings might have reﬂected their own or their partners’
L2 skill level. The second covariate was a measure of type frequency, derived through
lexical proﬁling, from each speaker’s output in each segment preceding the rating episode
(i.e., before Time 1, between Time 1 and 2, and so on). This covariate was included to
account for the speakers’ lexical contribution, assuming that the ratings might reﬂect the
amount of content produced before each assessment. The ﬁnal covariate was a time
deviation variable, which captured each pair’s deviation from the intended rating time.
Although all pairs engaged in each task for comparable amounts of time and performed
repeated assessments at similar intervals (see Troﬁmovich et al., 2020), individual
variations (ratings occurring earlier or later than intended) may have impacted them.
STATISTICAL MODELING

We used mixed-effects models to estimate relationships between anxiety and collaborativeness, the primary predictor variables of interest in this study, and comprehensibility.
Mixed-effects models are especially appropriate for analyzing longitudinal data because
they are robust in the face of missing data and make simpler statistical assumptions than
other analyses such as ANOVA (for an overview, see Cunnings & Finlayson, 2015; Linck
& Cunnings, 2015). Mixed-effects models are also well-suited to hierarchical data
structures, where one unit is nested within a higher-order unit, such as students within
classes or, in the current study, speakers within pairs. Mixed-effects models allow
researchers to account for hierarchical data (i.e., to account for the fact that the students
in one class or the speakers in one pair are more likely to be similar to one another than to
the students in another class or the speakers in another pair) through random effects. Most
importantly for our purposes, mixed-effects modeling is a more ﬂexible statistical option
that is conducive to time-varying independent variables, or independent variables that
take on unique values at each point in time, such as the partner- and self-ratings of anxiety
and collaborativeness that participants provided at each of the seven rating episodes.
We ﬁt models using the lme4 package (Bates et al., 2015) in R Version 4.0.2 (R Core
Team, 2020). In our previous work, we focused on the effect of time on comprehensibility
ratings to determine the extent to which the speakers’ ratings of one another changed and
potentially converged over time. Our ﬁnal (piecewise) model included separate predictors
involving a quadratic trend for time over Tasks 1–2 and a linear trend over Task
3, covariates to control for the speakers’ speaking and listening proﬁciency, lexical output
(type frequency), and variability in the timing of repeated assessments (time deviation), as
well as random intercepts for speakers and pairs. We adopted this model as the baseline
model here, integrating anxiety and collaborativeness as predictors of comprehensibility
while controlling for the effect of time and other covariates. To streamline the analyses, as
in our earlier work, we split the data into two comparable datasets—one for Tasks 1–2
(four rating episodes) and another for Task 3 (three rating episodes)—that enabled us to

8 Charles L. Nagle, Pavel Troﬁmovich, Mary Grantham O’Brien, and Sara Kennedy
explore whether the effect of anxiety and collaborativeness on comprehensibility varied
across tasks, providing insight into task-induced variation between speakers’ affective
state and engagement in relation to comprehensibility.
To limit model complexity, we adopted a conservative approach, integrating each of
the partner- and self-ratings of anxiety and collaborativeness as predictors into the
baseline model. Using the Akaike Information Criterion (AIC) in single-effect models,
where a lower AIC indicates better ﬁt, we then ranked the anxiety and collaborativeness
predictors according to their informativeness. This ranking dictated order of entry as we
evaluated more complex models. At each step, we compared model ﬁt through likelihood
ratio tests, retaining the corresponding anxiety or collaborativeness predictor only if it
signiﬁcantly improved ﬁt. We opted for a simple random-effects structure consisting of
random intercepts for speakers and pairs, with all ﬁxed effects standardized.
For each ﬁnal model, we computed variance inﬂation factors to check for multicollinearity among the predictors and plotted model residuals to conﬁrm that they were
distributed normally. All inﬂation values were below 2, indicating that multicollinearity
was not a concern, but the residual plots showed that both models had a heavy lower tail. To
correct for this excursion, we screened the datasets for residuals larger than 2.5 and reﬁt the
models to the pruned data. Following this procedure, we removed 5 of 160 observations for
Tasks 1–2 and 6 of 120 observations for Task 3, which brought the distribution of residuals
closer to normality (though some deviation was still observed at the tails). The ﬁnal models
were thus ﬁt to 155 observations for Tasks 1–2 and 114 observations for Task 3.

RESULTS
GENERAL PATTERNS

As a ﬁrst step, we plotted self and partner anxiety and collaborativeness ratings to examine
change over time (with descriptive statistics summarized in online Supplementary
Materials). As shown in Figure 1, anxiety and collaborativeness were near mirror images
of each other; the more collaborative the speakers considered themselves and their partner
to be, the less anxiety they perceived. The ﬁgure also underscores the importance of task
characteristics, where dotted lines indicate a shift to the next task. During Task 2, where
the speakers worked with separate images to narrate a story together, they gave low ratings
for collaborativeness while indicating that they were relatively anxious. In contrast, Task
3, where the speakers discussed potential solutions to common challenges faced by
international students, showed the opposite pattern, with high collaborativeness coinciding with low anxiety.
To gain insight into the relationship between these measures, we computed global
correlation coefﬁcients between the anxiety and collaborativeness ratings, pooling over
data points. As shown in Table 1, anxiety and collaborativeness were negatively linked,
insofar as higher collaborativeness was associated with lower anxiety. Self-self and
partner-partner ratings showed moderate to large correlations, such that the speakers’
self-perceptions of anxiety and collaborativeness were strongly linked (r = .70) as were
the speakers’ judgments of their partner’s anxiety and collaborativeness (r = .56).
Although the relationships across self and partner ratings were predictably weaker, they
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FIGURE 1. Self- and partner-speciﬁc anxiety and collaborativeness ratings over seven rating episodes. The
vertical dashed lines indicate a change in task (Task 1 = 1, Task 2 = 2–4, Task 3 = 5–7). Dots
represent the group mean, and error bars enclose 95% conﬁdence intervals.
TABLE 1.

Correlations between anxiety and collaborativeness ratings.

Rating
1 Self-anxiety
2 Self-collaborativeness
3 Partner-anxiety
4 Partner-collaborativeness

1

.70***
.05
.38*

2

.24
.50**

3

.56***

*p < 0.05; **p < 0.01; ***p < 0.001.

revealed links between anxiety and collaborativeness that were codependent on the two
partners.

ANXIETY AND COLLABORATIVENESS IN TASKS 1–2

For Tasks 1–2, comparing AICs for single-predictor models revealed the following
informativeness ranking for the target predictors: partner-collaborativeness, partner-
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TABLE 2.

Summary of final mixed-effects model for comprehensibility in Tasks 1–2.

Fixed effects
Intercept
Partner-collaborativeness
Partner-anxiety
Self-collaborativeness
Covariates
Time (linear)
Time (quadratic)
IELTS speaking
IELTS listening
Type frequency
Time deviation
Random intercepts
Pair
Speaker

Estimate

SE

t

95% CI

p

83.72
7.19
5.96
2.85

1.35
1.13
1.17
0.98

62.06
6.36
5.12
2.91

[80.95, 86.52]
[4.96, 9.43]
[ 8.28, 3.60]
[0.88, 4.82]

<0.001
<0.001
<0.001
0.004

1.41
1.18
.21
1.28
.33
3.51

0.81
0.85
1.35
1.27
1.11
2.46

1.75
1.39
0.16
1.00
0.30
1.43

[
[
[
[
[
[

3.00, 0.18]
0.50, 2.85]
3.05, 2.65]
1.32, 3.99]
2.54, 1.88]
8.67, 1.44]

0.08
0.17
0.88
0.32
0.77
0.17

SD
2.92
5.44

Note: The poly function was used to ﬁt orthogonal polynomials for time. The lmerTest package was used to
estimate p values. All predictors were standardized using the scale function.
Abbreviation: CI, conﬁdence interval.

anxiety, self-collaborativeness, and self-anxiety. The ﬁrst three predictors improved
model ﬁt, whereas self-anxiety did not. Therefore, model building concentrated on
integrating the signiﬁcant factors in stepwise order of informativeness. The addition of
these effects signiﬁcantly improved model ﬁt, resulting in the best-ﬁtting model reported
in Table 2 (for a summary of models ﬁt and model comparisons, see online Supplementary
Materials). The marginal R2 (.590) for this model showed that the ﬁxed effects alone
explained 59% of the variance in comprehensibility ratings over the ﬁrst two tasks. The
complete model, including random effects, accounted for nearly 72% of the variance in
comprehensibility (conditional R2 = .717). According to Plonsky and Ghanbar’s (2018)
benchmarks for interpreting R2 values for multiple regression, the explanatory power of
this model would be considered moderate to large.
As shown in Table 2, the speakers’ perception of their partner’s collaborativeness
emerged as the strongest predictor of comprehensibility, with the largest coefﬁcient. The
more collaborative the speakers perceived their partner to be, the higher they rated their
partner’s comprehensibility. The speakers’ perception of their partner’s anxiety was also
negatively linked to comprehensibility, although with a smaller coefﬁcient indicative of a
slightly weaker relationship. The more anxious the speakers perceived their partner to be,
the lower they rated their partner’s comprehensibility. Finally, although the speakers’
self-rating of collaborativeness was signiﬁcantly related to their partner’s comprehensibility, its contribution was much weaker, yet far from trivial, such that the speakers’ own
degree of collaboration positively predicted how they viewed their partner’s comprehensibility. None of the covariates emerged as signiﬁcant predictors of comprehensibility
over the ﬁrst two tasks.
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Summary of final mixed-effects model for comprehensibility in Task 3.

Fixed effects
Intercept
Partner-anxiety
Partner-collaborativeness
Covariates
Time (linear)
IELTS speaking
IELTS listening
Type frequency
Time deviation

Estimate

SE

t

95% CI

p

90.46
5.51
2.12

0.68
0.74
0.71

132.20
7.48
2.99

[89.04, 91.89]
[ 7.17, 3.77]
[0.71, 3.56]

<0.001
<0.001
0.004

0.42
0.60
0.71
1.42
1.70

0.54
0.69
0.63
0.62
1.18

0.77
0.86
1.13
2.28
1.45

Random intercepts

SD

Pair
Speaker

1.47
1.30

[ 0.67, 1.51]
[ 1.97, 0.88]
[ 0.57, 1.99]
[0.16, 2.66]
[ 4.22, 0.69]

0.44
0.40
0.26
0.02
0.17

Note: All predictors were standardized using the scale function.
Abbreviation: CI, conﬁdence interval.

ANXIETY AND COLLABORATIVENESS IN TASK 3

We followed the same procedure to model comprehensibility as a function of anxiety and
collaborativeness in Task 3. However, for this task, single-predictor models showed that
only partner-anxiety and partner-collaborativeness signiﬁcantly improved the baseline
model and that partner-anxiety, unlike partner-collaborativeness in Tasks 1–2, emerged as
the more informative predictor. Thus, partner-anxiety was integrated into the baseline model
ﬁrst, followed by partner-collaborativeness. With each step, model ﬁt improved, resulting in
the best-ﬁtting model shown in Table 3. In this model, the ﬁxed effects explained 60%
(marginal R2 = .603) of the variance in comprehensibility and the full model with random
effects approximately 65% (conditional R2 = .647). This model would also be considered to
have moderate to large explanatory power (Plonsky & Ghanbar, 2018).
As shown in Table 3, the speakers’ perception of their partner’s anxiety and collaborativeness was associated with that partner’s comprehensibility, such that the less anxious and
more collaborative the speakers perceived their partner to be, the higher they rated their
partner’s comprehensibility. Compared to the model for Tasks 1–2, the effect of partneranxiety remained similar (i.e., coefﬁcients were comparable), but the effect of partnercollaborativeness decreased substantially, from 7.19 (Tasks 1–2) to 2.12 (Task 3). Most
covariates remained nonsigniﬁcant, save type frequency, which was positively associated
with comprehensibility, with greater type frequency in the partner’s speech in the segment
immediately preceding the rating linked to a higher comprehensibility rating for that partner.
In summary, modeling demonstrated that speakers’ perception of their partner’s
comprehensibility was associated with their perception of their partner’s collaborativeness and anxiety. In the ﬁrst two tasks, collaborativeness was a stronger predictor than
anxiety, whereas in the third task, anxiety was a stronger predictor than collaborativeness.
Additionally, speakers’ perception of their partner’s comprehensibility was tied to their
perception of their own collaborativeness, albeit to a lesser extent and only during the ﬁrst
two tasks.
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DISCUSSION

As a metric of a person’s subjective experience of the ease or difﬁculty with which
information is processed (Reber & Greifeneder, 2017), comprehensibility likely captures
various inﬂuences that enhance or impair listener experience with speech. Some inﬂuences might derive from the linguistic attributes of speech, such as its lexical sophistication, grammatical complexity, or segmental and suprasegmental accuracy (Saito et al.,
2017; Troﬁmovich & Isaacs, 2012). Other contributors to comprehensibility might stem
from the clarity or coherence of the speech content, as the speaker creates discourse
(Nagle et al., 2019). Yet other inﬂuences on comprehensibility—some of which were
explored here—might be related to interpersonal ﬂuency (Ackerman & Bargh, 2010), or
people’s experience of effortlessness arising through social coordination. This coordination can involve behavior, such as people appropriating one another’s gestures and speech
patterns (Paxton et al., 2016), and affect, such as people becoming sensitive to one
another’s emotional and affective states (Parkinson, 2011).
Set against this backdrop, it is hardly surprising that collaborativeness and anxiety
predicted comprehensibility. Conceptualized within the broader construct of engagement
(Philp & Duchesne, 2016), collaborativeness ratings likely reﬂected various behavioral
dimensions of social coordination. For instance, collaborativeness may have encompassed attention to task instructions, orientation toward task completion, quality of taskrelevant talk, and reciprocity of participation, in the sense that partners needed to work
together to attain the task goal without surrendering or seizing full control of the
interaction. Although unpacking the distinct facets of the collaborative behavior relevant
to comprehensibility was not feasible in the present study, the collaborativenesscomprehensibility link is revealing, in that L2 speakers’ general perception of their
partners’ task involvement has a bearing on the ease or difﬁculty with which they
understand those partners. It is also worth noting that the role of collaborativeness in
promoting comprehensibility was evident even after controlling for speakers’ lexical
contribution to the conversation through the type frequency covariate, reinforcing the
view that at least some aspects of collaborative behavior are distinct from and/or transcend
linguistic output.
The association between anxiety and comprehensibility is a novel ﬁnding, linking
comprehensibility to a socioaffective dimension of interaction. Anxiety ratings likely
captured visual signs of anxious L2 speakers, such as restrained facial expressions,
decreased eye contact, rigid postures, and hand movements focused on manipulating
objects (e.g., clicking a pen) rather than on enhancing the meaning of speech (Gregersen,
2005). Anxiety ratings may have also reﬂected linguistic and interactional behaviors
shown by anxious speakers, including generic rather than detailed utterances, avoidance
in claiming or volunteering a turn, and frequent single-syllable backchannels with
nonverbal encouragement (e.g., nodding) for the interlocutor to continue talking (Ely,
1986; Steinberg & Horwitz, 1986). These cues, individually or combined, may have made
processing the L2 speakers’ message more effortful for the interlocutor, leading to lower
comprehensibility ratings.
It is important to acknowledge that the linguistic and behavioral cues of collaborativeness and anxiety that informed participants’ holistic ratings of each partner-oriented
dimension likely overlap. For example, an absence of task-relevant content detail, general
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state of uneasiness, avoidance in claiming a turn, or lack of interest may be signs of both
reduced collaborativeness and increased anxiety. It is little surprise, therefore, that the
dynamic curves of anxiety and collaborativeness were mirror images of each other and
that the two ratings shared up to 49% of their variance. Nonetheless, the two ratings
remained sufﬁciently distinct, in that they predicted comprehensibility differently
depending on the task. Most speakers felt that the picture narrative (Task 2) was the most
difﬁcult of the three tasks (Troﬁmovich et al., 2020). For the picture narrative task,
speakers had to reconstruct a coherent, shared narrative from 14 scrambled images, which
required close collaboration from both partners. Because collaboration was task-essential,
it makes sense that collaborativeness was a stronger predictor of comprehensibility than
anxiety. In contrast, for the discussion task focusing on the shared, lived experiences of
international students adjusting to life in a new environment (Task 3), collaboration was
less critical, insofar as every speaker had ample input to contribute, which could explain
why anxiety emerged as a stronger predictor than collaborativeness. Additionally, in Task
3, speakers often discussed personally relevant emotional themes (e.g., culture shock),
which likely heightened the task’s socioaffective load, resulting in stronger links between
comprehensibility and anxiety than between comprehensibility and collaborativeness. At
the same time, these task-related ﬁndings should be interpreted with caution given that all
pairs completed the tasks in a ﬁxed order, which means that we could not separate the
effects of task and time in the current analysis. To arrive at a full understanding of how
socioaffective variables change depending on the task and the amount of time spent with a
particular interlocutor, it would be necessary to counterbalance the order of tasks across
pairs.
Finally, L2 speakers’ judgments of their partner’s comprehensibility were predicted by
the speakers’ own behavior, namely, their collaborativeness. Although this relationship
emerged only for Tasks 1–2, it nonetheless implies that a speaker’s comprehensibility—
as assessed in dialogue—is coconstructed by both interacting partners. Put differently, a
speaker’s comprehensibility may reﬂect not only that speaker’s linguistic and nonlinguistic behaviors but may also encompass the interlocutor’s contributions to the dialogue.
This relationship might reﬂect the halo effect, whereby speakers project a positive image
of themselves on their partner, whose comprehensibility they are assessing. Alternatively,
it might arise because people often misattribute their assessment of ease or difﬁculty to an
irrelevant source (Greifeneder et al., 2011), which, in this case, amounts to speakers
upgrading their partner’s comprehensibility based on their own participation in dialogue.
Regardless of its source, this self-oriented inﬂuence on partner comprehensibility in
interaction represents a novel contribution to existing work, which to date has chieﬂy
targeted individual differences in raters’ cognitive and experiential proﬁles (e.g., Saito
et al., 2019).
CONCLUSION

To conclude, this exploratory study revealed links between interlocutor-rated comprehensibility and affective (anxiety) and behavioral (collaborativeness) dimensions of
interaction. For anxiety, this study extended prior work, where anxiety is typically rated
retrospectively while speakers view their recorded performances in monologic tasks
(Gregersen et al., 2014), into an interactive domain, with both interlocutors evaluating

14 Charles L. Nagle, Pavel Troﬁmovich, Mary Grantham O’Brien, and Sara Kennedy
their own and their partner’s anxiety. For collaborativeness, the study allowed for tracking
speaker participation on a minute-by-minute timescale, which complements previous
longitudinal work (Oga-Baldwin & Nakata, 2017). Despite their promise, these ﬁndings
must be revisited in future work. First, because the residuals in this study’s mixed-effects
models deviated from normality even after outlier cases had been removed, it would be
important to replicate the present ﬁndings before making broader generalizations about
the role of anxiety and collaborativeness in L2 comprehensibility. Similarly, in follow-up
work, researchers could also target speakers of different proﬁciency levels engaged in
other tasks (whose order must be rotated across speaker dyads) and employ other
measures of collaborativeness (e.g., turn-taking frequency) and anxiety (e.g., galvanic
skin response). Lastly, linking comprehensibility to various facets of task engagement and
anxiety requires an understanding of whether speakers notice and use the cues that signal
their partner’s collaborativeness and anxiety. Such insight can be gained through stimulated recall, (video) observation, or eye-tracking. Online teaching and research environments may be particularly conducive to designs similar to ours, where partners are
asked to periodically evaluate one another as they work through a set of communicative
tasks. Above all, researchers should intensify work exploring links between speech
assessments and various social, affective, and behavioral measures to clarify the multidimensional nature of L2 communication in both face-to-face and virtual environments.
This work should prioritize interactive approaches to L2 communication, given that the
relationships between linguistic features and speech ratings that have been documented
using monologic speaking tasks may not hold during interaction, when a wider range of
time-varying affective and behavioral inﬂuences are at play.
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