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This introductory article for the Special Issue on Forms, Factors and Functions of Phonetic Convergence offers a
comprehensive overview of the dominant theoretical paradigms, elicitation methods, and computational ap-
proaches pertaining to phonetic convergence, and discusses the role of established factors shaping interspeakers’
acoustic adjustments. The nine papers in this collection offer new insights into the fundamental mechanisms,
factors and functions behind accommodation in production and perception, and in the perception of accom-
modation. By integrating acoustic, articulatory and perceptual evaluations of convergence, and combining
traditional experimental phonetic analysis with computational modeling, the nine papers (1) emphasize the roles
of cognitive adaptability and phonetic variability as triggers for convergence, (2) reveal fundamental similarities
between the mechanisms of convergence perception and speaker identification, and (3) shed light on the

evolutionary link between adaptation in human and animal vocalizations.

1. Introduction

Speech communication permeates our daily experiences, often
appearing deceptively simple. The process is, instead, remarkably
complex, as demonstrated by the multitude of components incorporated
into theoretical models to best illustrate the communication flow (see
review in Ellestrom, 2018). Whether viewed as a linear (Jakobson, 1960;
Shannon, 1948), interactive (Schramm, 1955), or transactional process
(Barnlund, 1970), speech communication and its success hinge on in-
dividuals’ remarkable ability to adapt in perception and production to
the specific sender-receiver combinations as well as to the contextual,
environmental and channel-related characteristics of the interaction
(Burchfield et al., 2023; Choi and Perrachione, 2019; Lavan et al., 2019).

Beyond adaptations driven by interlocutor, context, channel and
environment, a subtler form of speech adjustments with yet a strong
influence on communicative success involves modifying one’s commu-
nicative behavior toward or away from that of dialogue partners or
model talkers, across a broad spectrum of linguistic, paralinguistic, and
extralinguistic features (cf. par. 1.3. Forms). Depending on the theo-
retical framework (cf. par. 1.1 Theoretical paradigms), the communi-
cative dimensions under examination (cf. par. 1.3. Forms) and the
computational approach to quantifying these adjustments in

https://doi.org/10.1016/j.specom.2024.103142
Received 3 July 2024; Accepted 13 September 2024
Available online 30 September 2024

communication (cf. par. 1.4. Computational Approaches), the phe-
nomenon is variously referred to as communicative accommodation (e.
g., Giles et al., 1991), alignment (e.g., Pickering and Garrod, 2004),
entrainment (e.g., Levitan and Hirschberg, 2011), and synchrony or
chameleon effect (e.g., Chartrand and Bargh, 1999). The ability of vocal
modulations is also observed in animals, thus implying that accommo-
dation may operate as an evolutionary bridge from non- human primate
vocal communication to human speech (e.g., Ruch et al., 2018; Ziircher
etal., 2021). Beyond the spoken/vocal modality, accommodation is also
observed in written communication, as discussed by Adams et al.
(2018), and in sign-language communication, as explored by Stamp
et al. (2016).

When it comes to interspeaker adjustments in speech acoustics
(henceforth phonetic convergence), it is notable that the last 50 years
have seen a proliferation of cross-disciplinary research on the nature of
phonetic convergence, the functions it serves, the forms that it can take,
and the factors affecting the degree and direction of acoustic adjust-
ments. This is showcased by the sheer volume of publications, encom-
passing journal articles, special issues, books, book sections, and
conference proceedings, devoted to the multifaceted aspects of phonetic
convergence. According to Pubmed, for example, from 1973 (the year
when the Accommodation Theory was first proposed by Giles et al.,
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1973) to 2024, 103 journal papers have been published related to the
topic of speech accommodation.

Mendeley retrieved a total of 367 publications from the last 10 years
(2014-2023) having “speech accommodation”, “phonetic convergence”,
or “acoustic-prosodic entrainment” as keywords.”

This specific introductory special issue article firstly aims to offer an
overview of the current scientific state-of-the-art in phonetic accom-
modation and convergence, in terms of theoretical frameworks, and
methods for eliciting and measuring convergence, along with an
explanation of factors modulating the degree and direction of inter-
speaker acoustic adjustments. Secondly, we will introduce the current
special issue and its relationship with past and present collections on the
topic of phonetic accommodation. Then, we will present the nine papers
featured in this collection, and their contributions to the field in terms of
investigated factors, computational approaches, and measures of
convergence. Finally, drawing on their findings and insights, we will
outline new avenues to be explored in future studies.

1.1. Theoretical paradigms

Accommodation has been conceptualized in several ways, with
different theoretical paradigms placing emphasis on cognitive, social,
linguistic, and conversational factors, or a combination thereof,
depending on the specific framework. There seems to be common con-
sent across several approaches and theories that convergence in both
linguistic and non-linguistic aspects of communication occur subcon-
sciously, driven by an automatic priming mechanism. Within the realm
of language, these theories suggest that perceiving a linguistic unit
automatically triggers the production of that unit due to the inherent
link between perception and production. In particular, The Interactive
Alignment Model by Pickering and Garrod (2004) propose that in di-
alogues, this priming mechanism operates across multiple linguistic
levels, including phonological, syntactic, and semantic levels. This al-
lows language users to synchronize their representations and make
predictions about forthcoming utterances, thereby enhancing mutual
understanding. The view of linguistic and paralinguistic alignment as an
automatic process finds support in a series of studies demonstrating
convergence in non-interactive contexts (e.g., shadowing recorded
speech) where participants are not instructed to imitate the model
speaker or explicitly told to refrain from imitation (Dufour and Nguyen,
2013; Goldinger, 1998; Shockley et al., 2004; Walker and
Campbell-Kibler, 2015). A comparable unconscious link between
perception and production is thought to regulate alignment also in non-
linguistic behaviors such as body posture, mannerisms, and facial ex-
pressions (cf. the chameleon effect described by Chartrand and Barg,
1999). The authors suggest that “merely perceiving another’s behavior
automatically increases the likelihood of engaging in that behavior
oneself” (Chartrand and Barg, 1999:893). Nevertheless, given the
assumption of automaticity, this paradigm does not adequately address
cases of asymmetric convergence across speakers (where one speaker
adjusts more than the other), unimodal convergence (where only certain
features on certain linguistic levels are adjusted) or cases of divergence

1 For replication purposes, the search query was made with the following
keywords and logical function ((((Phonetic Convergence[Title/Abstract]) OR
(Speech Convergence[Title/Abstract]) OR (Speech Accommodation [Title/Ab-
stract]) OR (Phonetic Accommodation [Title/Abstract]) OR (Vocal Accommo-
dation[Title/Abstract]) OR (Acoustic Convergence [Title/Abstract]) OR
(Speech imitation Title/Abstract]) OR (Acoustic entrainment [Title/Abstract])
OR (Acoustic prosodic Entrainment [Title/Abstract]).

2 Detailed statistics: 164 publications on the topic of phonetic convergence
(138 journals; 17 book sections; 8 conference proceedings; 8 generics, 1 book);
174 publications on the topic speech accommodation (138 journals; 17 book
sections; 8 conference proceedings, 8 generics, 1 book); 29 publications on the
topic of acoustic-prosodic entrainment (8 journal papers; 21 conference
proceedings.
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(where the similarity to the interlocutor decreases).

An alternative theoretical approach to the Interactive Alignment
Model is offered by the Communication Accommodation Theory (e.g.,
Giles et al., 1991; Giles and Ogay, 2007). According to this framework,
accommodation serves two main functions, regulating social distance,
affiliation to social groups and managing comprehension. The directions
of inter-speaker fluctuations are convergence, divergence, and mainte-
nance. Convergence and divergence refer to adjusting one’s communi-
cative behaviors to be more similar or dissimilar to one another,
respectively. Maintenance refers to “sustaining one’s default level of
communicating, without adjusting for others” (Dragojevic et al,
2016:37). Among the three directions of accommodation, the default
accommodative move is convergence, which participants use to indicate
cooperation in interaction (e.g., Pellegrino and Dellwo, 2023), and
which holds significant implications for accent changes and dialect
formation (e.g., Nguyen and Delvaux, 2015; Pinget, 2022).
Non-accommodative strategies such as divergence and maintenance can
be deliberately employed in situations where individuals seek to rein-
force their personal or social identity, intentionally create communica-
tion difficulties, or counteract their interlocutor’s extreme speech
patterns (e.g., Giles et al., 1991). Non-deliberate limitations to cooper-
ative accommodation are also observed among interlocutors with
differing language backgrounds (e.g., native versus nonnative speakers;
Costa et al., 2008; Olmstead et al., 2021; Tobin, 2022), and with atypical
neurological conditions (e.g., dysarthria; Borrie et al., 2015) or neuro-
psychological predispositions (Yu et al., 2013).

The complexity of explanations of accommodation does not seem to
suggest a binary choice between automatic mechanisms and social fac-
tors. Numerous hybrid approaches have therefore been proposed. Ac-
cording to this perspective, social, linguistic, cognitive, and personality
factors function as modulators of accommodation, affecting the strength
or weakness of internal cognitive connections between perception and
production (e.g., Babel, 2012; Pardo, 2012; Pardo et al., 2017; Ross
et al., 2021; Wagner et al., 2021). Conversational dynamics are given
particular emphasis in the hybrid model of Interpersonal Synergy
(Fusaroli et al., 2014; Fusaroli and Tylén, 2016). In their view of dia-
logue as interpersonal synergy, interlocutors couple and constrain their
interactional patterns in multiple and variable manners, where recip-
rocal imitation is just one of the possible strategies.

Reciprocal imitation is thus reconceptualized “as part of a complex
process in which interactional patterns are jointly curbed and shaped by
situational and task constraints” (Fusaroli et al., 2014:174).

1.2. Elicitation methods

Phonetic convergence has been elicited and noticed in diverse
communicative situations along the interactive-non-interactive contin-
uum. Examples of employed interactive laboratory tasks aimed at
studying short-term accommodation are the map task (e.g., Pardo et al.,
2010;Ulbrich and Canzi, 2023; Weise et al., 2020), diapix task (e.g.,
Ruch, 2021), maze navigation task (e.g., Lee et al., 2018; Lee et al.,
2021), picture or word matching games (e.g., Biro et al., 2022; Kalma-
novitch, 2016), rhyme game (Lelong and Bailly, 2011), dominoes game
(Pellegrino and Dellwo, 2023), building Lego constructions (Abel and
Babel, 2017), mock police interviews (Earnshaw, 2021),
semi-spontaneous interactions (e.g., Kachel et al., 2024; Ludusan and
Wagner, 2022), and mother-infant free-play (Van Puyvelde et al., 2015).
Forms of medium- or long-term convergence have been examined in
real-life  interactive scenarios including married couples’
problem-solving interactions (Lee et al, 2010) and TV series
(Sonderegger et al., 2017). Furthermore, evidence of convergence is
observed in non- interactive scenarios such as shadowing and imitation
tasks (e.g., Pardo et al., 2017, 2018) and synchronous reading tasks
(Cerda-Onate et al., 2021).
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1.3. Forms of convergence

Accommodation is multidimensional. Evidence of convergence has
been found in various linguistic and extra-linguistic features [for syntax,
e.g., Branigan et al. (2000); for lexicon (e.g., Bell, 2002); laughter (e.g.,
Ludusan and Wagner, 2022), facial expressions (e.g., Lakin, 2013), and
body movements (e.g., Dijksterhuis and Bargh, 2001)]. In terms of
phonetic convergence, it is hardly possible to identify a feature that has
not been the object of investigation. A non-exhaustive inventory of
segmental and suprasegmental features examined in accommodation
research includes: vowel formants, voice onset time, voicing contrasts,
clicks, mel-frequency cepstral coefficients, speech rate, long-term
average spectra, pause rate, utterance duration, fundamental fre-
quency, rhythm, and voice quality. References to studies on individual
features are provided in nearly all papers in this collection. For a sum-
mary of research on speaking rate, fundamental frequency, vocal in-
tensity, voice onset time, vowel spectra and rhythm, cf. Baron-Birchenall
(2023). Apart from analyzing speech acoustics, investigations into ac-
commodation during real-time interactions have expanded to include
articulatory data (Lee et al., 2018; Lee et al., 2021) and EEG data for
pinpointing neural oscillatory indicators of phonetic convergence
(Mukherjee et al., 2019).

1.4. Quantitative approaches

Accommodation has been quantified in numerous ways, with one of
the most commonly used methods being the Difference in Distance
paradigm. This involves comparing the distance in a specific feature
between speakers before exposure to an interaction partner or model
speakers (baseline distance) and during or after the exposure phase. A
decrease in post-exposure distance indicates convergence, while an in-
crease suggests divergence, and no change implies maintenance in vocal
behavior. This paradigm, however, has known limitations, particularly
regarding the representativeness of baseline production for speakers’
general behavior and the influence of initial distance on quantification
of convergence. Large baseline distances often result in evidence of
convergence, while smaller distances may lead to maintenance or
divergence being incorrectly inferred. In addition, accommodation is a
highly multi-dimensional phenomenon. Thus, it is not necessarily clear,
whether the dimension(s) that are being monitored, are representative
for the observed direction of accommodation or whether the actual ac-
commodating takes place in a complex interaction of different dimen-
sion. An alternative approach, proposed by Cohen Priva and Sanker
(2019), is the linear combination approach, which models speaker
behavior by considering subject and interlocutor performance outside of
the conversation, along with additional variability factors. Other ap-
proaches Levitan and Hirschberg, 2011) distinguish between proximity
(similarity of a feature over the entire conversation), convergence (de-
gree of increased similarity over the conversation), and synchrony
(turn-by-turn coordination between partners). These measures can be
calculated globally by comparing interspeaker behavior between the
dialogue’s initial and final parts, or locally by analyzing conversational
turns (Levitan and Hirschberg, 2011). A comprehensive framework has
been proposed by Wynn and Borrie (2022), who categorize the major
entrainment classes (proximity and similarity) along global/local and
dynamic/static axes, providing a unified framework to study accom-
modation phenomena. Evaluations of phonetic convergence are also
conducted in perception, holistically through AXB or XAB tasks, where
naive raters are asked to judge the similarities between the model
speaker (X), and the flanking items (A and B) consisting in baseline ut-
terances and utterances produced during or after the conversation (e.g.,
Dias et al., 2021). In much research a combination of acoustic and
perceptual measures of convergence is used (e.g., Pardo, 2013; Ross
et al., 2021; Wagner et al., 2021). Another difficulty related to all ap-
proaches discussed in this section is the concept of the baseline. Given
that speakers constantly interact with others, it is unclear whether the
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speech obtained prior to an interaction during an experiment is a
baseline representing a speaker’s non-accommodated speech pro-
ductions or whether it represents speech accommodated to a previous
interactant (e.g. an experimenter) or a social situation (e.g. a formal
experimental setup).

1.5. Factors

Many variables affecting speech communication have been exam-
ined also regarding their ability to prompt or hinder phonetic conver-
gence. In this paragraph, we provide a critical summary of speaker
characteristics, conversational or task-related elements, and linguistic
aspects that have been shown to modulate convergence. In terms of
speaker-specific factors, research has focused on the speakers’ sex
(Namy et al., 2002; Weise et al., 2020), age (Nielsen, 2014; Paquette--
Smith et al., 2022; Van Puyvelde et al., 2015), visual attractiveness and
likeability (Michalsky and Schoormann, 2017, 2021), as well as physical
and mental states (for healthy vs Parkinsonian disease, cf. Borrie and
Liss (2014), Spath et al. (2016); for personality traits cf. Yu et al., 2013).
As for the effect of the speakers’ sex, the usual narrative is that female
speakers tend to converge more than male speakers (Namy et al., 2002),
but gender and role in interaction (information giver vs information
receivers) have shown to interact in a complex fashion (Pardo et al.,
2017). Considering the influence of age, multiple lines of evidence show
that younger individuals are more inclined to converge compared to
adults (Nielsen, 2014; Smith et al., 2007; Tagliamonte and Molfenter,
2007). This inclination may stem from their greater plasticity and
stronger integrative motivations, making them more receptive to the
pronunciation norms prevalent in their primary linguistic environments.
However, when the effect of age was examined in conjunction with
other variables, such as the accent of model speakers, the age differences
in accommodation diminishes (Paquette-Smith et al. 2022). The pres-
ence of pitch synchrony and pitch imitation in mother-infant dialogues
(van Puyvelde et al. 2015) introduces additional complexity and re-
inforces the view that accommodation cannot be examined without
considering individuals’ communicative intentions. Regarding the effect
of perceived attractiveness and likeability, studies have shown that the
degree of phonetic convergence depends on these evaluations but,
again, the effect may vary from feature to feature, elicitation method
(shadowing task vs conversations) and operationalization of conver-
gence (global vs local, synchrony vs convergence) (Michalsky and
Schoormann, 2017, 2021). Concerning the effect of physical states on
convergence, research has shown that conversations disrupted by
dysarthria exhibit noticeably lower levels of acoustic-prosodic entrain-
ment compared to dialogues between healthy controls (Borrie and Liss,
2014; Spath et al., 2016). This suggests that the presence of pathological
speech, marked by rhythmic disturbances that impede entrainment,
contributes to a deficit in entrainment during face-to-face spoken
interaction. In studies examining personality traits within the frame-
work of the Big Five personality model, it has been observed that in-
dividuals with neurotic tendencies tend to exhibit a preference for
convergence (Yu et al., 2013).

Among conversational/task factors, for instance, the dynamics of
accommodation have been tested in relation to the pair composition in
terms of gender (same/mixed gender pair), conversational role

(information giver vs information receiver), the progression of the
conversation (initial vs final part of the conversation), and task in-
struction and difficulty. Information receivers tend to be more resistant
to convergence than information givers (Pardo, 2006; Pardo et al.,
2010), with female sex pairs maintaining their individual acoustic
behavior to a higher degree than male sex pairs (Pardo, 2006; Pardo
et al., 2010; for alternative results, Pardo et al., 2018). It has been shown
that the degree of accommodation varies as the conversation unfolds (De
Looze et al., 2014; Edlund et al., 2009; Tobin, 2022). Instruction to
attend to the conversational partner’s speech, and more engaging and
less cognitively demanding tasks are also triggers of convergence (Abel
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and Babel, 2017; Biro et al., 2022; Tausczik and Pennebaker, 2013).

In terms of language-related characteristics, convergence is shaped
by the known effects of previous exposure to lexical items and their
frequency characteristics. Previously heard lexical items and more
frequent linguistic units are more susceptible to convergence-induced
variations (Goldinger, 1998; Goldinger and Azuma, 2004). In
cross-dialectal and cross-linguistics settings, larger geographical distri-
bution of acoustic properties (Ross et al., 2021), dialect prestige (Ross
et al. 2021; Ruch, 2021), and positive attitude toward the variety of the
interlocutors (Babel, 2010) evoke convergence. The role of acoustic
distance in speech acoustics between interlocutors or between shad-
owers and model talkers is more controversial, with findings pointing to
both conducive and detrimental effects of large acoustic distance on
convergence (e.g., Babel and Bulatov, 2012; Kim et al., 2011; Lin et al.,
2021; Pellegrino, 2024; Ross et al., 2021).

2. The present collection

The present special issue, along with the one published in the Journal
of Phonetics (Pardo et al. 2022), was motivated by the "Workshop on
Accommodation in Speech Communication" held in Zurich, Switzerland,
in December 2018 (http://tiny.uzh.ch/RC). The two special issues
feature papers stemming from, but not restricted to, the workshop pre-
sentations. In line with the workshop’s broad scope of topics, both col-
lections adopted a heterogeneous approach to explore the forms, factors,
and functions of phonetic convergence. Questions that both special is-
sues aimed to address concerned:

- The underlying mechanisms and social functions of vocal

accommodation.

The influence exerted by sources of between-speaker variability (e.

g., age, gender, cultural and language background, dominance in

conversation) and of speech-extrinsic variability (i.e., channel vari-

ability, background conditions) on the degree and direction of pho-

netic convergence.

- The combination of articulatory, perceptual, neurocognitive, and/or
multimodal data to the analysis of speech accommodation in inter-
active and non-interactive tasks.

Topics specific to the present special issue related to

The effect of audio-visual information on acoustic, articulatory, and
perceived convergence.

Methodological issues for measuring and analyzing phonetic
convergence.

(See Table 1 for a comparison of topics between the collection
published in Journal of Phonetics and the current special issue). While

Table 1
Common and issue-specific topics for the special issue in Journal of Phonetics
(Pardo et al., 2022) and the current collection.

JPHON (Pardo et al., 2022) Current special issue

Mechanisms and social functions leading to accommodation in speech perception and
production

The effect of task-specific and talker-specific characteristics on degree and direction of
convergence in human-human and human-computer interactions

Forms which convergence can take (acoustics, articulatory kinematics, perceptual
assessments)

The contribution of short/long-term
accommodation in human-human and
human-computer interactions to the
diffusion of linguistic innovation and,
ultimately, language variation and
Change

Effect of audio-visual information on
acoustic, articulatory, and perceived
convergence

Methodological issues for measuring
and analyzing phonetic convergence.
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the papers in the previous special issue (Pardo et al., 2022) had a nar-
rower focus on phonetic and phonological features, the papers in the
current collection adopt a comprehensive view of a wide variety of el-
ements in speech communication, encompassing elements such as
laughter, and incorporating data from various domains, such as acous-
tics, articulation and perception. Moreover, some of the papers combine
results from traditional acoustic analysis alongside those derived from
computational modeling.

Both collections, however, differ from previous collections on
communicative accommodation (e.g., Coupland and Giles, 1988; Giles,
1984; Giles et al., 2015, 2023; Pardo et al., 2022; Yaeger, 1992) in that
they primarily focus on phonetic convergence, referencing multiple
theoretical paradigms to explain vocal convergence. Furthermore, the
contributions featured in this collection have applied exclusively
quantitative methods to measure accommodation in both interactive
and non-interactive speech settings. Conversely, most papers in past
special issues have evolved from the framework of the Communication
Accommodation Theory and use this paradigm as a lens to investigate
convergence and divergence in both oral and written communication,
blending qualitative and quantitative analytical approaches.

The collection of papers was published as a ‘Virtual Special Issue’
(VSI), which means that papers belonging to the special issue are pub-
lished immediately after their acceptance. Upon completion, the special
issue is subsequently available as an online collection. This avoids
waiting times for authors completing the review process faster. For this
reason, the articles presented in the following sections appeared be-
tween 2021 and 24.

2.1. Presentation of individual papers

The nine original research articles compiled in the present collection
mainly addressed the first three questions outlined in the special issue.
In particular, some of them concentrate on mechanisms and conditions
that enhance individuals’ capacity to accommodate in speech acoustics
and articulation (Lee et al., 2021) and in perception (Burchfield et al.,
2023), and to perceive accommodation in speech (Dias et al., 2021).
Two papers focus on task-related characteristics such as the co-presence
of a live interlocutor (Cerda-Onate et al., 2021) and the degree of
engagement elicited by the experimental setting (Biro et al., 2022). In
terms of speaker-specific factors affecting convergence. Kachel et al.
(2024) delve into the effect of participants’ sexual orientation and ex-
perimenters’ sex on convergence.

Most of the papers in this collection investigated convergence in
monolingual settings [e.g. Chilean Spanish (Cerda-Onate et al., 2021);
varieties of American English (Dias et al., 2021; Lee et al., 2021),
German (Kachel et al., 2024)], but two have a cross-linguistic orienta-
tion, including interaction between speakers of two dialectal varieties of
Swiss German (e.g., Zurich and Grison German dialects

- Ruch, 2021), of L1 and L2 varieties of Belfast English and Northern
Standard German (Ulbrich and Canzi, 2023), or Chinese-English bi-
linguals (Burchfield et al., 2023). In the paper by Ludusan and Wagner
(2022) the entrainment in laughter is examined cross-linguistically and
cross-culturally in speakers of French, German, and Mandarin Chinese.
Of the range of elicitation methods employed in accommodation
research, this collection combines research applying traditional
methods, like map task (Ulbrich and Canzi, 2023), diapix task (Ruch,
2021), maze navigation task (Lee et al., 2021), or spontaneous conver-
sations (Kachel et al., 2024), with studies implementing synchronous
reading tasks (Cerda-Onate et al., 2021) or word matching tasks in a
virtual game environment (Biro et al., 2022).

In terms of evaluation of convergence, the perception of convergent
speech is examined using AXB similarity tasks (Dias et al., 2021), and
accommodation in perception is studied using a lexical decision task
(Burchfield et al., 2023). In production, a variety of segmental and su-
prasegmental measures have been extracted along with articulatory
measures. Computationally, accommodation is quantified through
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established methods (e.g., difference in distance, proximity/synch-
rony/convergence) or methods (e.g. coefficient of variation, Lee et al.,
2021) tailored to test specific research hypotheses. Two papers com-
bined traditional and computational modeling techniques [e.g.,
attunement model (Lee et al., 2021); agent-based modeling (Ruch,
2021)]1, hence permitting to touch upon the sixth topic of the special
issues, i.e., methodological considerations for measuring and analyzing
phonetic convergence (cf. par. 3. Future lines of research).

Aligned with the range of themes targeted by this special issue, the
overview of papers begins with those that delve into questions per-
taining mechanisms and social functions leading to accommodation in
speech production and perception. Lee et al. (2021) offers an original
approach to understanding accommodation that attributes real-time
adaptive capability in production to three primary cognitive abilities:
the variability in generating phonetic units, the direct correspondence
between sensory and motor functions in the human facial and oral
mechanisms, and the social pressure to align behavior with others. Au-
thors employ an ‘attunement model’ to illustrate how real-time ac-
commodation can arise from the individual ability of flexible
adaptation. This model predicts patterns of convergence among inter-
acting speakers, notably (a) that the speaker who naturally exhibits
more variability will be the one to accommodate with their partner by
demonstrating a marked reduction in their variability, and (b) that there
will be a notable difference in their variability when speaking alone
versus interacting with a partner. These hypotheses were also evaluated
through real-time interactions between three pairs of speakers engaged
in a maze navigation task and a corresponding solo speech task. Spe-
cifically, the authors evaluated whether the variability in acoustic and
kinematic speech properties can indicate which speaker in a pair will
align with the other. Acoustically, they measured the duration of sen-
tences and the fundamental frequency at the end of utterances; in
articulation, the time-to-peak velocity (TPV) of the tongue tip move-
ment. Methods for quantifying convergence included assessing the co-
efficient of variation in these acoustic and articulatory measures to
observe changes in variability from solo speaking to interaction for each
maze task. The findings from both model simulation and empirical tests
reinforce the assumptions that structured variability enhance speakers’
capacity for adaptation, which is crucial for convergence in speech ac-
commodation. Specifically, the speaker within a dyad who inherently
displayed more variability is identified as the one more likely to adapt to
their partner. This speaker not only shows a significant decrease in
variability during dialogue but also a pronounced difference in vari-
ability when comparing solo to interactive speaking scenarios.

According to Burchfield et al. (2023), variability, operationalized in
terms of conversational experience, is the key ingredient to explain ac-
commodation in perception (e.g., perceptual learning). In their explo-
ration of factors contributing to listeners’ capacity to perceptually adjust
phoneme categories when exposed to speech from unfamiliar talkers,
the authors hypothesized that neither the listener’s native language (L1)
nor specific task characteristics, but the size of the interlocutor set, play
a crucial role in facilitating accommodation in perception. To investi-
gate this hypothesis, the researchers tested two groups of bilingual
speakers: (a) heritage language users, whose family language was
Mandarin and who acquired English as their environmental language,
and (b) international students, who had Mandarin as their first language
(L1) and later acquired English as their second language (L2). Through a
self-reported questionnaire assessing the frequency of language use
(ranging from always to never) in various situational contexts (in-
teractions with partners, relatives, friends, work settings, church, and
shops), the authors found that the two groups differed in their language
usage patterns. One of the two languages was reported to be used
extensively in diverse social settings (English for the heritage speakers
and Chinese for the international students), while the other was reported
to be used in a more restricted range of social situations. Following a
training phase where participants were taught to perceive an ambiguous
sound as either [f] or [s], they underwent a post-test consisting of a
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lexical decision task in both English and Mandarin. In this task, partic-
ipants were required to determine whether the presented stimulus was a
word or a nonword. Critical items included 40 disyllabic words con-
taining the sounds /f/ or /s/ in the medial position, while the ambiguous
sound was taken from an acoustic continuum reaching from a canonical
/f/ to a canonical /s/. The findings revealed that heritage speakers,
when exposed to an ambiguous English sound within lexically disam-
biguating contexts, exhibited the anticipated adjustment of phonemic
boundaries during categorization. Conversely, for Mandarin, the oppo-
site trend was observed: international students, but not heritage
speakers, showed evidence of adaptation. In instances where learning
did not manifest, participants reported a less frequent use of the
respective language with fewer interlocutors. These results suggested
that successful retuning in any language is contingent upon regular
conversational interactions with novel talkers.

While the paper by Burchfield et al. (2023) investigated factors
enhancing accommodation in perception, Dias et al. (2021) explored
methods to improve the detection of convergence within speech. Based
on insights from research indicating that (1) recognizing a speaker en-
tails learning speaker-specific phonetic patterns, (2) the familiarity with
speaker-specific phonetic attributes aids in processing speech from those
particular speakers, (3) learning speaker-specific phonetic details can
extend to previously unheard segments, the authors investigate to what
extent training the raters to learn shared speaker-specific dimensions
resulting from convergence has comparable effect on the detection of
convergence. In two separate experiments, raters were trained to iden-
tify an utterance as a shadow of a previously heard model within the
AXB task including feedback . The testing phase of Experiment 1
involved raters listening to the two trained models alongside four new
shadowers. Conversely, in the testing phase of Experiment 2, raters
evaluated the similarity of new shadowed utterances spoken by novel
shadowers of new models. Results from Experiment 1 indicated that
listeners could indeed enhance their detection of phonetic convergence
with feedback, and this learning extended to novel words and shad-
owers. Given that this learning did not transfer when new models,
together with new shadowers and new words, were introduced
(Experiment 2), the overall findings of the two experiments were taken
as evidence that during the training the raters were improving their
ability to perceive the shared talker-specific phonetic dimensions of the
model, rather than simply becoming more adept at detecting conver-
gence irrespective of the talkers involved. The fact that this learning
extended to new shadowers of the models and novel words suggested
that flexibility in perception is essential to identify shared attributes
across individuals with varying vocal tracts and idiolects.

The papers described so far have tackled general questions related to
production and perception of accommodation and accommodation in
perception. With the following two papers, the attention is shifted to the
effects of talker-specific information and task-specific factors on
convergence. The study conducted by Kachel et al. (2024) expanded on a
debated topic in accommodation research, viz. the effect of sex. They
focused on the interaction between the sex of the experimenter and the
sexual orientation of the study participants, self-assessed as primarily or
exclusively lesbian or straight through a Kinsey-like scale, as a modu-
lator of convergence. The specific form under study was fundamental
frequency (FO) mean. Recordings of both spontaneous speech (path
description and picture description) and read speech (sentences) were
collected twice from lesbian participants and straight women in the
presence of the female experimenter first and then with a male experi-
menter, or vice-versa. In the analysis of the read speech, it was evident
that participants adapted their mean fundamental frequency to match
that of the first experimenter, and this adjustment remained consistent
even in the presence of the second experimenter. Specifically, women
who initially interacted with a male experimenter read with a lower
pitch compared to those who first interacted with a female experi-
menter. This discrepancy in fundamental frequency persisted even after
subsequent interactions with the opposite experimenter. Regarding
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spontaneous speech, the evidence suggesting that women who initially
encountered the male experimenter spoke with a lower pitch than those
who initially encountered the female experimenter was replicated
among participants who identified as exclusively lesbian or straight,
rather than those identified as primarily lesbian or straight. Whether the
observed differences in accommodation patterns have exclusively to do
with the degree of straightness/lesbianness still remains to be under-
stood, thus opening new directions of research on the complex inter-
action between interlocutors’ sex and the sexual orientation and many
other factors affecting convergence in interaction.

Not only the sex of the interlocutor as studied by Kachel et al. (2024)
or the interlocutor set size as explored by Burchfield et al. (2023), but
also the presence itself of a live co-speaker is a key factor which may
influence accommodation. The study of Cerda-Onate et al. (2021)
explored how the presence or absence of a co-speaker and the metrical
aspects of a text (weak or strong meter) influence speech rhythm syn-
chronization during chorus reading. Speech rhythm was conceptualized
as a two- level phenomenon. At the lower level, rhythm was oper-
ationalized in terms of the regularity in the distribution of vowel onsets
and in the timing properties of consonantal and vocalic intervals. At the
higher level (meters), syllable grouping into metrical structures based on
lexical stress and phrasal prominence were considered in the oper-
ationalization of rhythm. To evaluate the influence of co- speaker pre-
sence/absence and meter on speech synchronization, the authors
gathered data from 30 speakers of Chilean Spanish. Each participant
engaged in synchronous reading tasks alongside a model speaker of the
same language. Different synchronous reading conditions and texts were
employed:

1. Synchrony-live condition: Participants read aloud in synchrony with
the live model speaker.

2. Synchrony with recording from live condition: Experimental par-
ticipants synchronized their reading with a recording of the model
speaker from the live condition.

3. Synchrony with recording from non-live condition: Experimental
participants synchronized their reading with a recording of the
model speaker reading the texts alone.

The researchers utilized both a poetic text with a strong meter and a
narrative text with a weak meter as reading materials. The findings
indicated that the presence of a co-speaker significantly affected inter-
speaker synchronization, with meter offering additional advantages for
coordinated speech in more demanding situations. Participants adjusted
their speech to enhance synchronization, particularly during simulta-
neous reading activities. They did it by regularizing the durations of
vowels, consonantal intervals, and syllables, thus making the distribu-
tion of vowel and syllable onsets — p-centers or beats — more equally-
timed. The effect of strong meter on rhythmic convergence was ob-
tained when the reading task was performed in synchrony with a
recording of the model speaker reading solo. Although synchronization
is possible in the absence of a live co-speaker, this ability is enhanced by
bidirectional rhythmic adaptations that make speech patterns more
predictable and thus easy to align.

Biro et al. (2022) authored a paper in the collection that delves into
the influence of task-related characteristics on convergence. Their aim
was to investigate the influence of task engagement on phonetic
convergence in primary and secondary phonetic features of voicing.
Drawing on Cheyne et al. (2009)’s definition, they conceptualized
engagement as the level to which task characteristics sustain partici-
pants’ attention toward task-related goals. In their experiment, varying
levels of engagement were induced by having participants complete
word-matching puzzles either in a highly immersive video game envi-
ronment (navigating a virtual world in Minecraft TM) or a less engaging
task (clicking on words from a list). Using monosyllabic voicing minimal
pairs as stimuli, the study measured changes in VOT, vowel length, first
formant (F1) onset, and FO onset over the duration of the experiment.
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Convergence was assessed by comparing the mean acoustic feature
values across normalized trial numbers when participants were acting as
directors for their partners. Within dyads, individuals displayed varia-
tions in voicing characteristics like VOT duration, vowel length (VL), F1
height and FO onset relative to their conversational partner. Based on the
average values of the first trials, each dyad member was designated as
having long vs short VOT, long vs short vowel length, high vs low
initially F1 height, high vs low FO. Results showed that task engagement
positively affected convergence but only for secondary voicing features
(F1 onset and vowel length). In high- engagement task, participants with
higher initial F1 onsets and longer initial VL converged toward partici-
pants with lower initial F1 onsets for voiceless tokens and with shorter
initial VLs, respectively. Participants with lower initial F1 onsets
converged toward participants with higher initial F1 onsets for voiced
tokens. Inconsistent patterns of convergence were documented for VOT,
whereas for FO onset, the changes observed for speakers with higher
initial FO onset values in the high engagement task were not in a di-
rection indicating convergence. Overall, these findings suggested that
the engagement of participants with their task environment can influ-
ence the extent of phonetic convergence. However, engagement in-
teracts in a complex fashion with the salience of certain cues for
conveying linguistic contrasts. The results were interpreted within the
framework of interpersonal synergies by Fusaroli et al. (2014) suggest-
ing that reciprocal imitation is only one of the strategies that in-
terlocutors use to coordinate in dialogue situations.

The remaining three papers examined various forms of convergence
in a cross-linguistic context. Ruch (2021), for example, focused on vowel
accommodation across different dialects, specifically the varieties of
Swiss German spoken in the Cantons of Zurich and the Grisons. These
dialects exhibit significant differences in their speech patterns, both in
terms of individual sounds and prosodic characteristics, thus providing
opportunities for cross-dialectal accommodation. Despite these differ-
ences, however, they are mutually intelligible and hold equal status,
which could potentially hinder the process of accommodation. Like the
study conducted by Lee et al., 2021, Ruch employed a dual approach
involving computer simulations (i.e., agent-based modeling techniques)
and investigations of how pairs of Zurich and Grison German speakers
varied their vowel pronunciation after interacting with speakers from
the other dialect as opposed to before the interaction. The acoustic data
from these initial recordings served as input for the computational
modeling, which simulated how the vowel systems of the dialects
evolved when speakers from different dialects interacted without any
social influence. The simulation results, based on interactions between
computer- generated agents, suggested a clear trend towards conver-
gence, driven primarily by the initial variability of vowels in the acoustic
space prior to interaction. The analysis of data from real interactions
relied on the paradigm of the difference in distance, in that it compared
the acoustic distance between vowel formants before and after di-
alogues. The results of real interaction data, which includes pre- and
post-dialogue lexical items, revealed a different pattern from computa-
tional modeling pointing to vowel maintenance. The discrepancy be-
tween these real interaction findings and the simulation results was
attributed to unique sociolinguistic dynamics present in the German-
speaking region of Switzerland. Factors such as the equal prestige of
dialects, mutual intelligibility, and frequent interactions between
speakers of different dialects in daily situations triggered dialectal
maintenance. In contrast, in simulated dialogues between computer
agents, linguistic factors such as acoustic variability play a more domi-
nant role in driving convergence.

The study by Ulbrich and Canzi (2023) centered on L1-L2 intona-
tional alignment. The authors aimed to explore whether L1-L2
contrastive phonological features undergo accommodation and
whether the phenomenon extends also to gradient acoustic realizations.
The L1 and L2 combination under study were L1 Belfast English vs L2
Belfast English (BfE) with Northern Standard German (NSG) as the
subjects’ first language, and vice versa. The phonological features under
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investigation were pitch accent (a categorical feature), pitch in
utterance-final position, and peak alignment in nuclear pitch accents
(gradient phonetic realizations) during a collaborative map task. BfE
and NSG exhibit distinct intonation patterns for nuclear pitch accents in
declarative utterances, with NSG having a falling pitch accent pattern
and BfE using a rising intonation contour. Two subject groups partici-
pated in a collaborative map task, wherein the BfE speakers and the NSG
speakers were led through the map by a NSG speaker and a BfE speaker,
respectively. Accommodation was assessed by comparing the realization
of rising and falling accents, pitch range, and peak alignment for high-
tone falling (HL) and low-tone rising (LH) nuclear pitch accents among
NSG and BfE speakers. This comparison was conducted during early and
late parts of the recordings, which corresponded to the initial and final
35 % of the recording duration for each individual collaborative map
task session. Evidence of accommodation was observed for all three
prosodic phenomena, with asymmetries between the speakers’ groups,
modulated by factors such as linguistic function, perceptual salience,
and familiarity. Regarding the realization of nuclear pitch accents, L1
BfE learners of German exhibited a greater convergence towards the
falling nuclear pitch accent. This was attributed to the limited functions
in information structure associated with falling intonation in their L1.
Conversely, the variable functions served by rising intonation in NSG
were accounted for by the comparatively limited accommodation
observed in NSG L1 learners of BfE. In the context of peak alignment, the
resistance observed towards alignment in default patterns, coupled with
the variable alignment seen in non-default patterns, was attributed to
the entrenchment of pitch accent patterns in episodic memory. As pro-
posed by Goldinger (1998), more familiar linguistic units were inter-
preted as being more deeply entrenched compared to less familiar ones,
leading to a scarcity of memory traces to draw upon, hence to higher
vulnerability and susceptibility to change.

The last paper in this collection is by Ludusan and Wagner (2022).
The paper is the only paper of the collection that does not focus on
speech as a carrier of language but on laughter, a paralinguistic phe-
nomenon common across all languages and cultures in spontaneous
interactions. They examined convergence of laughter in French,
German, and Mandarin Chinese speech from the DUEL corpus, a
multilingual dataset annotated for laughter. They examined temporal
and form-related entrainment at two organizational levels: the
laughter-token level and the turn level. The goals were to determine
whether (1) entrainment at one level implies entrainment at another
organizational level; (2) language- or culture-specific trends can be
observed, and (3) the familiarity of conversational partners plays a role
in the entrainment process. Along the lines of the computational
approach introduced by Levitan and Hirschberg (2011) the researchers
used five measures of convergence. Two temporal measures at the token
level, synchrony and convergence, represented the dynamic coordina-
tion between partners during conversation and the degree to which
partners become more similar over the interaction, respectively. At the
turn level, two temporal measures, alignment and congruence, captured
the degree of alignment between laughter and turn boundaries and the
increased use of this marking over the conversation, respectively.
Form-related entrainment analysis examined degree of voicing, i.e., the
similarity of consecutive laughter from a signal intensity perspective.
The findings provided evidence for temporal entrainment at the
laughter-token level, revealing that speakers distributed their laughter
events throughout a conversation. At the turn level, speakers across all
three languages displayed entrainment by aligning their laughter more
with the beginning and end of their turns, with this tendency becoming
more pronounced in the second half of the recordings compared to the
first half. Moreover, the study supported form-related entrainment,
indicating that conversational partners tended to employ more similar
intensity levels for consecutive laughter events compared to
non-consecutive ones. Importantly, these entrainment patterns were
shown to be independent of the degree of familiarity between the
speakers.
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3. Future lines of research

The contributions in this special issue introduce novel inquiries
about the driving forces and capabilities behind accommodation in
production and perception, highlighting the roles of cognitive adapt-
ability and phonetic diversity. The experiments and findings by Lee et al.
(2021) illustrate that speakers who naturally exhibit more variability in
real and computer-simulated interaction were more likely to adapt their
speech acoustics and articulation to match their conversational partners.
Similarly, the simulation results in Ruch (2021) about asymmetric ac-
commodation between Zurich and Grison German dialect, revealed that
the most significant adjustments appeared in dialects and vowels that
initially show greater phonetic diversity. Taken together, these findings
suggest that speakers who start with a wider range of phonetic realiza-
tion are more adaptable, as they can produce phonetic alternatives that
fit within their current range of acoustic and articulatory patterns. In the
realm of accommodation in perception, the research by Burchfield et al.
(2023) demonstrated that variability, conceptualized as size of conver-
sational experience, enhances perceptual learning. Essentially, by
frequent interaction with diverse talkers, speakers fine-tune their lan-
guage processing abilities. Future research could explore the impact of a
broader spectrum of within-speaker variation in perception and pro-
duction on accommodation. Such studies might, for instance, compare
groups of speakers or imitators and model speakers, matched according
to a gradient of acoustic variability within the speaker, prompted by
different speaking styles that range in expressiveness (from reading
aloud to baby talk). It would thus be interesting to examine if speakers
with greater variability show more significant convergence. Addition-
ally, investigating individuals with acting backgrounds or varying per-
sonalities (extroverts vs introverts) might shed light on whether
speakers accustomed to assuming varied roles or those more socially
active (and thus having a broader circle of contacts) are more inclined to
adapt in speech production and perception than speakers lacking acting
experience, for example, or speakers with more introverted personalities
(who typically have fewer social interactions).

Another promising avenue of inquiry introduced by Dias et al. (2021)
focuses on exploring how the process of recognizing convergent speech
aligns with the mechanisms involved in speaker identification and the
impact of talker familiarity on speech processing. The underlying hy-
pothesis suggests that these phenomena depend on the individual’s ca-
pacity to identify unique acoustic features of speakers and the ability to
apply this knowledge flexibly to new speakers and speech items after
learning them. This suggests that acoustic convergence, where one
speaker adopts the vocal characteristics of their conversational partner,
may have negative impact on the recognition of a speaker based on their
voice. Existing findings from naturally occurring forms of convergence
(Pellegrino and Dellwo, 2023) or computer-generated exaggerated
forms of convergence (Farriis et al.,, 2010; Kinnunen and Li, 2010)
support this idea, showing that acoustic convergence can increase the
vocal similarity between conversational partners, thereby diminishing
the uniqueness of individual voices and affecting their identifiability by
both humans and voice recognition systems. With these premises, it
would be worth investigating whether gaining familiarity with the
phonetic variability induced by convergence benefits the processing of
speaker identities, likewise the recognition of speech. Another related
field of study with potential insights about the impact of convergent
speech on vocal individuality is synchronous speech. The findings re-
ported by Cerda-Onate et al. (2021) indicate that when speakers align
their speech rhythm with another speaker in real time, their rhythmic
properties tend to synchronize, facilitating alignment. Further research
should therefore clarify the relationships between synchronous speech,
vocal accommodation, and voice recognition.

The findings about synchronous reading are intriguing also for un-
derstanding the evolutionary force driving convergence. It has been
shown that capacity for accommodation predates the evolution of arti-
culated speech, hence chorus reading and other cooperative
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communication forms, manifested through vocal convergence, may
serve the same purpose as the need to signal group cohesion and
cooperation in animal communication (Cerda-Onate et al., 2021). An
intriguing research direction would thus be to delve deeper into the
evolutionary connection between changes in animal vocalizations and
vocal accommodation in humans, aiming to illuminate the social/-
cooperative aspect of accommodation.

In this collection, two studies (Lee et al., 2021 and Ruch, 2021)
explored interspeaker accommodation through both acoustic analysis
and computational modeling, yielding results that were consistent
across methods in one instance (Lee et al., 2021) but divergent in the
other (Ruch, 2021). Specifically, Lee et al. (2021) found agreement
between computer simulations and real-time interactions, supporting
the hypothesis that higher within-speaker acoustic-phonetic variability
promotes accommodation. Conversely, Ruch (2021) observed vowel
convergence in agent-based modeling simulations, while analyses of
pre- and post-dialogue recordings indicated maintenance. The authors
noted methodological challenges when comparing traditional analyses
to computational modeling: the outcomes of simulations may not be
directly applicable to real-life scenarios. For example, the attunement
model could only predict convergence, while real interactions are
characterized by the co-occurrence of accommodative and
non-accommodative moves. In the case of the agent-based modeling, the
interaction happening between the agents and between humans were
not comparable in terms of the number of interlocutors from the other
dialect (one to one in real time interaction; many to many in the
computational models). Moreover, the frequency of lexical items may
play a different role in the short-term linguistic experience and mem-
ories of the agents as compared to the life-long one of the participants.
Despite these challenges, comparing computational modeling with
real-life interactions remains a valuable approach. Further research is
needed to support the notion that, in the absence of social, attitudinal, or
ideological factors, linguistic factors primarily drive convergence as a
default communicative strategy. As also envisaged by Ruch (2021),
future investigations combining these methodologies could illuminate
the interplay between mechanical, phonetic and social factors in ac-
commodation. Such research may provide insights into behaviors
influencing convergence when the dynamics of these influences in
human interaction are difficult to test.
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