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Abstract

Having conversation is a joint action in which interacting individuals coordinate their behavior and
adapt their linguistic choices to each other in order to make smooth and successful communication.
This coordination or adaptation is called entrainment. In daily conversation, interlocutors entrain at
linguistic or nonlinguistic levels. The present research focuses on linguistic prosody in entrainment,
and reviews the theoretical and empirical studies of linguistic prosody in conversation entrainment in
order to supply references for future studies in the similar fields.
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1. Introduction

Social interaction involves participants’ mutual coordination or adaptation. This coordination is called
entrainment. Entrainment in speech means that speakers adapt their communicative behavior to their
conversational partners. The joint nature of language processing in communication requires the
interpersonal coordination in minds and actions (Brennan et al., 2010). There is much evidence that
entrainment is critical to humans’ assessment of dialogue success, overall quality, and their evaluation
of conversational partners (Goleman, 2006).

Often this entrainment or accommodation produces convergence in conception, syntactic forms,
lexicon choices, prosody, postures and other behavior of interlocutors (Condon & Sander, 1974;
Meltzoff & Moor, 1977; Maurer & Tindall, 1983; Bavelas et al., 1986; Bernieri & Rosenthal, 1991,
Bernieri et al., 1994; Richardson et al., 2007; Shockley et al., 2007; Shockley et al., 2009; Hess &

Blairy, 2011). This paper focuses on the speech prosody and entrainment in conversation, and aims to
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review the theories and empirical research on the interrelation between prosody and entrainment in

order to supply references for future studies of prosodic entrainment.

2. Review of the Theoretical Base

Entrainment or adaptation in speech is ubiquitous in interaction as it facilitates, through the alignment
of cognitive representations, comprehension and understanding between speakers. The theoretical
research on entrainment mainly includes Communication Accommodation Theory, The Chameleon
Effect, Perception-Behavior Link, and Interactive Alignment Model. All these theories provide
influential and convincing explorations for alignment in conversation from the perspectives of
sociolinguistics or psycholinguistics.

2.1 Communication Accommodation Theory (CAT)

In the theories of entrainment, Communication Accommodation Theory (CAT) is the most influential.
CAT founded by Giles (1973) states that speakers adjust their speech, vocal patterns and gestures to
accommodate to their partners in conversation (Turner & West, 2010). Various reasons for the facts that
individuals emphasize or minimize the social differences between themselves and their interlocutors
through verbal and nonverbal communication are supplied in this theory (Gallois et al., 2005).

CAT supplies a wide-ranging framework to predict and explain interlocutors’ adjustments in creation,
maintenance, or decrease of social distance in interaction (Giles & Ogay, 2007, p. 325). This theory
explores the different ways in which people accommodate communication, motivations for doing
adjustments, and the consequences.

CAT first appeared as Speech Accommodation Theory (SAT) in Giles (1973), which is a study of
accent mobility. As a socio-psychological model exploring accent and bilingual shifts in interactions
(Giles, 1973; Giles, Taylor, & Bourhis, 1973), CAT becomes an interdisciplinary model of relational
and identity processes in communicative interaction (Coupland & Jaworski, 1997).

CAT is established on social psychology, especially from four main socio-psychology theories:
similarity-attraction, social exchange, causal distribution and intergroup distinctiveness. The
similarity-attraction theory points out that the more similar our attitudes and beliefs are to those of
others, the more likely it is for them to be attracted to us; the social exchange process theory states that
people tend to choose the action which bring greater rewards and less costs; the causal attribution
process theory points out that people interpret others’ behavior, and evaluate the individuals in terms of
the motivations and intentions that people attribute as the cause of their behavior; the process of
intergroup distinctiveness theory suggests that when people from different groups are in contact, they
compare themselves on dimensions which are important to them, such as personal attributes, abilities,
material possession and so on (Giles & Smith, 1979). These theories supply the foundation to explain

the convergence or divergence in interlocutors’ speaking.
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According to CAT, the benefits of adapting communication to others are to increase communication
efficiency, accommodate the differences in language, ability, culture, etc., and gain social approval or
desired level of social distance.

Two main accommodation processes described by this theory: convergence and divergence (Giles et al.,
1991).

Convergence refers to the strategies through which individuals adapt to each other’s communicative
behaviors, in order to reduce these social differences. It is a process through which an individual shifts
his or her speech patterns in interaction so that they more closely resemble the speech patterns of his
interlocutor(s) (Giles & Smith, 1979). People can converge through many features of communication
such as their use of language, their “pronunciation, pause and utterance lengths, vocal intensities,
nonverbal behaviors, and intimacy of self-disclosures” (Giles & Smith, 1979, p. 46).

Divergence refers to the instances in which individuals accentuate the speech and non-verbal
differences between themselves and their interlocutors. This helps to sustain a positive image of one’s
in-group and hence to strengthen one’s social identity. Divergence can thus be a way for members of
different groups to maintain their cultural identity, a mean to contrast self-images when the other
person is considered a member of an undesirable group, and a way to indicate power or status
differences (Turner &West, 2010).

Some motives are supplied for convergence. An important one is the desire to gain approval from the
other. A psychological reason is similarity attraction: The more similar we are to our conversational
partner, the more he or she will like or respect us, and the more social rewards we can expect (Byrne,
1971). Another motive for convergence is that converging into a common state can improve the
effectiveness of communication, increase the predictability of the speaking partner, and hence make
lower the uncertainty, interpersonal anxiety (Gudykunst, 1995).

Some motives are supplied for divergence, too. One is the desire to emphasize distinctiveness from
one’s interlocutor. Social Identity Theory (e.g., Tajfel & Turner, 1986) supplies the explanation: when
speakers communicate with each other, an inter-individual interaction is entirely on the basis of their
individual differences in temperament and personality and where their ethnicity, gender, age etc.
Although the motives for convergence and divergence exist, speakers’ converging are generally viewed
more favorably than diverging, and are perceived as more efficient in their communication as well as
more cooperative (Giles & Ogay, 2007). From the perspective of perception, convergence is generally
considered as the positive evaluation by receivers (Bourhis et al., 1975). For instance, increasing
similarity in communicative behavior, such as the Speaking-rate increases in both sides of conversation
is perceived attractiveness as well as their ability to gain addressees’ compliance (Buller et al., 1992).
Therefore, accommodation most often takes the form of convergence, when a speaker chooses a
language variety that seems to fit the style of the other speaker. Less frequently, accommodation may

take the form of divergence, when a speaker signals social distance or disapproval by using a language

82
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jpbr Journal of Psychology & Behavior Research \ol. 5, No. 4, 2023

variety that differs from the style of the other speaker.

2.2 The Chameleon Effect and Perception-Behavior Link

Different from CAT, which proposes speakers intentional and goal-oriented adjustment to converge,
maintain, or diverge in interaction, Chartrand and Bargh (1999) put forward the Chameleon Effect in
human’s communication, that is, people communicate passively and unconsciously reflecting their
interlocutors’ social behavior like chameleons.

The Chameleon Effect refers to “non-conscious mimicry of the postures, mannerisms, facial
expressions, and other behaviors of one’s interaction partners, such that one’s behavior passively and
unintentionally changes to match that of others in one’s current social environment” (Chartrand &
Bargh, 1999, p. 893).

It is easy to discover in our daily life that one has taken on the accent, speech patterns, and even
behavioral mannerisms of one’s interaction partners. This process is always considered to be natural
and unconscious. It has been proved early that a bi-directional relationship between non-conscious
mimicry and liking, rapport, and affiliation of the speakers (Bandura, 1977; Galef, 1988; Heyes, 1993;
Chen & Bargh, 1997; Chartrand & Bargh, 1999). That is to say, affiliation can be conveyed by
unconscious mimicry, and non-conscious mimicry creates affiliation. This kind of mimicry has been
proved to play an important role in human evolution: initially, mimicry has survival value in helping
people in communication; then mimicry has evolved to serve a social function; non-conscious
behavioral mimicry produces affiliation, and serves to foster favorable relationship with others (Lakin
et al., 2003).

Human beings automatically imitate different aspects of interaction patterns, including the speech
patterns, facial expressions, emotions, moods, postures, gestures, mannerisms, or even idiosyncratic
movements, etc. Studies in these fields are briefly listed below.

People mimic non-consciously the accent (Giles & Powesland, 1975; Pardo, 2006), rates of speech
(Webb, 1969, 1972; Levitan et al., 2012), and speech rhythms (Cappella & Panalp, 1981). We also
imitate the facial expressions of other people. Imitation of others’ facial expressions can result in
actually adopting the emotions and moods of others. For instance, when we see or hear others laugh,
we are easy to laugh more than ourselves (Young & Frye, 1966), or when we listen to happy or sad
persons, we are easy to imitate their tone and take on their mood state (Neumann & Strack, 2000).
Studies also prove the interpersonal coordination, which means “degree to which the behaviors in an
interaction are nonrandom, patterned, or synchronized in both timing and form” (Bernieri & Rosenthal,
1991, p. 403). Interpersonal coordination can be further divided into interactional synchrony and
behavior matching. Interactional synchrony means the rhythm of an interaction is smooth and
synchronic (Bernieri et al., 1994); behavior matching refers to the tendency to mimic or mirror the

behaviors of interactional partners (Bavelas et al., 1986).
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Perception-behavior link is assumed to be the underlying mechanism for The Chameleon effect.
Perception-behavior link means “the unintentional, non-conscious effects of social perception on social
behavior” and more illustration about Perception-behavior link comes below (Chartrand et al., 2005, p.
334).
Perception and behavior are inextricably intertwined such that people automatically behave as they
perceive. The perception of observables may activate specific behavioral representations, trait
constructs, or stereotypes. Mimicry is a manifestation of the perception-behavior link at its most
fundamental level. It is no more than copying another’s observables and requires only the ability to
perceive the behavior in the other person and the ability to form the behavior oneself.
Dijksterhuis and Bargh (2001) provide the neurological evidence for perception-behavior link. They
propose that in the process of thinking, neurological data have also accumulated for a link between the
perception of others’ behavior and one’s own behavior; particularly, and they prove that perceiving
someone else engaging in a behavior is neurologically similar to performing that behavior.
Because of the perception-behavior link, people entrain in a variety of ways, including speech, facial
expressions, physical mannerisms, moods, emotions, etc. The present research focuses on the prosodic
alignment in dialogues.
According to the theories of The Chameleon Effect and Perception-Behavior Link, in the real
communication, if it is not an absolute duplication or perfect imitation between speakers, a linked
perceptual-productive system might produce convergence. A central phenomenon produced by such
approaches is an increase in similarity among linguistic components, which is termed convergence,
accumulating common ground, or alignment (Pardo, 2006).
2.3 Interactive Alignment Model
From psycho-linguistic aspect, Interactive Alignment Model lays the important foundation for the
research on entrainment.
Interactive Alignment Model provides an account of psycho-linguistic mechanisms that interlocutors
employ in dialogues. Pickering and Garrod (2004) propose this systematic account of dialogue, and
assumes that “in dialogue, the linguistic representations employed by the interlocutors become aligned
at many levels, as a result of a largely automatic process (p. 169)”. This theory helps to generalize the
process of production and comprehension in dialogue, one of most natural and basic forms in
communication.
The interactive alignment includes mainly six points (Pickering & Garrod, 2004, p. 172):

1) Alignment of situation model forms the basis of successful dialogue.

2) The way that alignment of situation models is achieved is by a

primitive and resource-free priming mechanism.
3) The same priming mechanism produces alignment at other levels of

representation, such as the lexical and syntactic.
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4) Interconnections between the levels mean that alignment at one level
leads to alignment at other levels.

5) Another primitive mechanism allows interlocutors to repair misaligned
representations interactively.

6) More sophisticated and potentially costly strategies that depend on
modeling the interlocutor’s mental state are only required when the
primitive mechanisms fail to produce alignment.

Interactive Alignment Model explains how different levels of representation interact in a dialogue.
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Figure 1. Shows how this Model Works (Pickering & Garrod, 2004, p. 176)

In Figure 1, A and B represent two interlocutors in a dialogue. This schematic representation of the
stages of comprehension and production processes is used to illustrate the overall architecture in
dialogue. A situation model is located at the top, and other levels of linguistic representation are
semantic, syntactic, lexical, phonological, and phonetic forms.

According to Pickering and Garrod (2004), alignment of situation model is the basis of successful
dialogue. A situation model is a multi-dimensional representation of the situation under discussion
(Johnson-Laird, 1983). The key dimensions encoded in situation models are space, time, causality,
intentionality, and reference to main individuals under discussion (Zwaan & Radvansky, 1998). Based
on some evidences for alignment of situation models (Garrod & Anderson, 1987; Tanenhaus et al.,
1995; Chambers et al., 2002), Pickering and Garrod (2004) assume that successful dialogue involves
approximate alignment at the level of the situation model at least, and interlocutors develop aligned
situation models.

In addition to the situation model, linguistic elements and structures indicate alignment at other levels.

The successful dialogues are produced through the alignment at different levels of language
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representations.

Several studies supplied evidence for the lexical alignment in dialogue. Garrod and Anderson (1987)
demonstrate the alignment of lexical processing in conversation. Studies show that interlocutors tend to
develop the similar set of referring expressions to particular object (Clark & Wilkes-Gibbs, 1986;
Wilkes-Gibbs & Clark, 1992; Brennan & Clark, 1996).

A series of research provide evidence for the syntactic alignment in dialogue. Levelt and Kelter (1982)
find that subjects tend to use consistent syntactic pattern in conversation. Bock (1986) finds that
speakers tended to repeat syntactic form. Branigan et al. (2000) find that syntactic structure in dialogue
is influenced mutually between two interlocutors. The further study of this group finds that syntactic
alignment is not restricted between speaker-addressee (Branigan et al., 2007). A study of bilingual
monologue and dialogue find that the integration of languages in sentence production relied on process
of syntactic co-activation between languages and on the processes of alignment between dialogue
partners (Kootstra et al., 2010).

Alignment is also found at the level of articulation. Fowler and Housum (1987) find that when speakers
repeat expressions, articulation becomes reduced (the shortened expressions are the examples). Other
studies also find the alignment in phonetic elements and prosodic expressions (Cummins, 2009;
Levitan & Hirschberge, 2011; Levitan et al., 2012).

Alignment happens not only at a single level. There is interaction among the alignment from different
levels, that is, alignment at one level leads to alignment at other levels. For instance, syntactic
alignment is enhanced by lexical overlap, that is, syntactic alignment is considerably enhanced if the
verb is repeated (Brannigan et al., 2000); syntactic alignment is enhanced by semantic overlap (Cleland
et al., 2002). Cleland and Pickering (2003) find that the exact repetition at one level is not required, but
if the relationship at one level is closer, the tendency to align at the other level is stronger. According to
Pickering and Garrod (2004), speakers intend to align expressions at different levels simultaneously;
when all the levels are entrained, speakers will repeat each other’s’ expressions in the same way, for
example, with the same intonation.

Interactive Alignment Model supplies an account for the alignment in dialogues. This model assumes
that the linguistic representations used by speakers become aligned at levels, that the alignment at one
level contributes to the alignment at other levels, and that the alignment at all the linguistic levels
makes the state of speakers of conversation similar, which produces smooth and successful
communication.

For the underlying mechanism of alignment, based on Interactive Alignment Model, Pickering &
Garrod (2004) propose that alignment is unconscious, that is, interlocutors may be almost entirely

unaware that alignment has taken place.
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3. Review of the Empirical Research

The previous empirical researches are reviewed mainly from two aspects: the studies of entrainment
over various language components, and pragmatic functions of entrainment.

3.1 Studies of Entrainment over Language Components

Motivated by the theories claiming entrainment’s realization at various language representations, some
studies have explored entrainment over different language components.

Lexical entrainment has been studied. There extensive evidence for alignment in word choice. Garrod
and Anderson (1987) find that interlocutors use the same referring expressions, and they tend to
interpret words in the same way when subjects did a cooperative maze game. Brennan and Clark (1996)
find that directors and matchers prefer to use subordinate-level terms (eg., pennyloafer) rather than
basic-level terms (eg., shoe) in card games, in which directors describe a set of cards depicting
common objects to matchers so that they could reconstruct the directors’ array. An explanation for
lexical entrainment in this research is that interlocutors negotiate a given conceptualization or achieve
conceptual pacts in referring an object. In the experiment following up, Metzing and Brennan (2003)
show that when partners are changed and conceptual pact is broken by new referring expressions to
refer to a previously discussed object, subjects experienced difficulty in locating the objects. Similarly,
Horton and Gerrig (2005) find such partner-specific effects, and suggest interlocutors represent as a
conjoined cue information about linguistic expressions and the person with whom the expressions is
used, so that the presence of that particular interlocutor activates that expression.

Entrainment has been studied at syntactic level. Levelt and Kelter (1982) find alignment in syntactic
structure between interlocutors in the study over telephone conversations. For instance, interlocutors
tend to say At 5 o’clock as the answer to At what time does your shop close? And tend to say 5 o’clock
as the answer to What time does your shop close? Garrod and Aanderson (1987) find coordination in
syntactic structure between partners in conversation in the study of the cooperative maze games. They
find that participants tend to align on the same sentence structure, although there are various methods
to describe their positions to each other. For example, one subject said: “I am two along, four up”. and
the partner tended to say: “l am one along, five up”. When this player changed to say: “I am at B4”, the
partner tended to say: “I am at A5”. The subjects tended to coordinate the sentence structure rather than
specific words. Branigan et al. (2000) find that syntactic structure of a subject’s utterance is influenced
by that of a confederate’s previous utterance in the study of card games. Reitter et al. (2014) find that
interlocutors are more likely to use a given syntactic rule soon after their partners have used that rule in
the study of the task-oriented conversations. Alignments in the syntactic representations are also found
in bilinguals’ conversation (Hartsuiker et al., 2004). Strong evidence for alignments in syntactic
structure is found in other studies (Cleland & Pickering 2003; Haywood et al., 2005). Entrainment has

been studied at acoustic-prosodic level.
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The earlier studies of prosodic entrainment are concerned with one or two aspects of prosody separately.
Matarazzo and Wiens (1967) focus on adaptation (increasing or decreasing) in silence duration of an
interviewer according to an interviewee’s response time latency. Natale (1975) finds that subjects
entrained to new intensity level when they were engaged in open-ended conversation from
within-conversation intensity levels, and this entrainment increased over the course of a conversation.
Street (1984) finds that interviewees converged towards their interviewers on response latency and
speech-rate. Similarly, Giles et al. (1991) find that interlocutors tend to align on speech rate. Gregory et
al. (1993) find by the measurement of pitch and intensity that similarity is greater in true conversations
than in conversations simulated by splicing together utterances from speakers who do not actually
interact. Ward and Litman (2007) find by the measurement of loudness and pitch through regression
lines that students in tutorial dialogues converged to their tutor on max and mean amplitude and
diverged on min pitch.

For instance, speakers are proved to converge in Speaking-rate (Giles et al., 1991), subvocal frequency
or amplitude contour (Gregory, 1990), vocal intensity (Natale, 1975), etc. over longer speaking.
Different from these studies, the present research has accomplished relatively comprehensive analyses
of convergence in prosody, which involve main features of duration, fundamental frequency and
intensity.

The recent researches involve relatively comprehensive and thorough aspects of prosody. Levitan and
Hirschberg (2011) investigate four acoustic and prosodic dimensions (including 8 features from the
duration, fundamental frequency, intensity, and voice quality) in the research on entrainment at multiple
levels. In this research, they find the difference in speakers’ coordination with each other in these
dimensions over the conversation as a whole as well as on a turn-by-turn basis, and they find the
coordination between interlocutors improve in the course of the conversation over certain prosodic
features. De Looze et al. (2014) measure three prosodic parameters including pitch range, voice
intensity and articulation rate. In this research, they propose an automatic system for the capture of
dynamic manifestation in prosodic entrainment, and they find that prosodic accommodation changes
dynamically over the course of a conversation and across conversations, and that these dynamics
inform about the naturalness of the conversation flow, the speakers’ degree of involvement and their
affinity in the conversation. Reichel et al. (2018) examined prosodic entrainment in cooperative game
dialogs for new feature sets describing register, pitch accent shape, and rhythmic aspects of utterances,
and found that features sets undergo entrainment in different quantitative and qualitative ways.

Other language components are also involved in the studies of entrainment. Speech preceding
backchannels are evidence of continued engagement by one’s dialogue partner. Levitan et al. (2011)
examine the backchannels in the Columbia Games Corpus and find that speaking partners tend to use
similar sets of backchannels, and that the similarity increases over the course of a dialogue. Filled

pauses such as uh or um seem ideal candidates for studying performances of language in
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communication because they are frequently used in spontaneous conversations, they are low
information load, and they are subject to accommodation to the interlocutors (Benius, 2009). Berus et al.
(2012) investigate immediately adjacent filled pauses produced by justices and lawyers during oral
arguments of the Supreme Court. They find that lawyers’ filled pauses are more similar to those of the
justices who voted for them and to those of the justices who voted against them. Xia et al. (2023) set a
hierarchical framework by three layers of conversations, turns and tone units in Mandarin, investigated
prosodic entrainment at each level and compared the three, and found that the global and local
entrainment exist independently, and local entrainment is more evident than global.

3.2 Studies of Entrainment and its Pragmatic Functions

Some studies have explored the relationship between entrainment and its pragmatic functions.

Some studies have explored the relation between entrainment and task success. Reitter and Moor (2007)
find that task success can be predicted by lexical and syntactic entrainment in just five minutes of an
interaction in the Map Task Corpus. In their recent research, Reitter and Moor (2014) has accomplished
deeper study of entrainment and task success. They develop two predictions from The Interactive
Alignment Model, and use two methods to quantify the known structural priming effects in the full
inventory of syntactic choices. In this research, they find a positive correlation of long-term adaptation
and a quantifiable task success measure, and propose that lexical and syntactic repetition are reliable
and computationally exploitable predictors of task success. Nenkova et al. (2008) find that there is
significant correlation between the degree of entrainment on high-frequency words and affirmative
cues words and game score in the Columbia Games Corpus, and that such entrainment is significantly
correlated to dialogue naturalness and smooth interaction flow. Friedberg et al. (2012) find that the
students who exhibited high level of alignment in the use of project-related words became more similar
after the experiments, while those who exhibited low level tended to become less familliar. Levitan et
al. (2012) have examined acoustic/prosodic entrainment in Columbia Games Corpus according to four
objective measures of dialogue success: the mean latency between turns, the percentage of turns that
are interruptions, the percentage of turns that are overlaps and the number of turns in a task. The results
that latency is negatively correlated with entrainment and overlaps and the number of turns is positively
correlated prove that entrainment is highly related to task success. Thomason et al. (2013) show that
the students who exhibited higher degree of entrainment on pitch features gained higher scores in tests
of a tutoring dialogue system.

Some studies are concerned with entrainment and interaction outcome. Niederhoffer and Pennebaker
(2002) consider the relationship between Linguistic Style Matching (LSM), the degree to which
participants in conversation match each other in the use of word categories representing a variety of
psychological and linguistic dimensions, and interaction outcome. They compare speakers’ scores over
18 linguistic dimensions of language and find that in all cases, interlocutors exhibit significant LSM on

both conversational level and a turn-by-turn level. Similarly, Taylor and Thomas (2008) have
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accomplished the research on Linguistic Style Matching (LSM) and Negotiation outcome.
Correlational analyses over 18 linguistic categories in the negotiations between police negotiators and
hostage takers show that successful negotiations are associated with higher aggregate levels of LSM
than unsuccessful negotiations. Ireland et al. (2011) have investigated whether similarity in
interlocutors’ use of function words (LSM) predicts outcomes for romantic relationships. On the basis
of the analyses in two experiments, they find that LSM appears to reflect implicit interpersonal
processes central to romantic relationships. Levitan et al. (2012) has examined the relation between
entrainment and social behaviors. Four parameters (including gives encouragement, conversation
awkward, trying to be liked, and like more) are set as variables for social behaviors. Through the
correlation analyses, they find that entrainment is correlated with the most social variables for
female-male pairs, and these correlations are also the strongest. Lee et al. (2014) has done research on
prosodic entrainment in affective spontaneous spoken interactions of married couples. They quantify
prosodic entrainment (one of aspects of interaction synchrony), especially over pitch and energy, in
married couples’ problem-solving interactions. A statistical testing in this research shows that higher
values in entrainment over the features indicate highly positive affect, and these features are proposed
to be effective predictors of session-level annotation on positive or negative affect.

Some studies are concerned with entrainment and social factors. The studies of entrainment and gender
in dialogue are in relatively bigger number. Several theories of entrainment predict that females will
entrain to a greater degree than males. The male dominance hypothesis (Bilous & Krauss, 1988) asserts
that differences in speech between males and females can be attributed to women’s subordinate social
status. Speech Accommodation Theory (Giles et al., 1987) claims that when a power imbalance exists
between interlocutors, the less dominant or powerful speaker will converge more. Chartrand and Bargh
(1999) posits that the perception-behavior link is the mechanism behind entrainment, and thus, women
should entrain more than men, regardless of the gender of their conversational partner, because women
are known to have greater perceptual sensitivity to vocal characteristics. Namy, Nygaard, and Sauerteig
(2002) explain that female speakers are perceived to accommodate more in a shadowing task than male
speakers in this way. Pardo (2006), on the other hand, finds that female pairs are less similar to each
other than male pairs, and that functions outside the domain of perception appear to influence the
degree of phonetic convergence. In English conversations, Levitan and her group finds (Levitan et al.,
2012) that female-male pairs entrain on every prosodic feature examined; in addition, the degree of
entrainment on Intensity mean and max is greatest for female-male pairs; male pairs show the least
evidence of entrainment, entraining only on Intensity mean, Intensity max, and syllables per second; all
these results support the hypothesis that entrainment is less prevalent among males; their degree of
entrainment on these features is also lower than that displayed by female or mixed gender pairs; female
pairs entrain on all features except pitch mean, pitch max, and jitter. Xia and Ma (2016a, 2016b, 2019)

found that in Mandarin conversation, mixed gender groups entrain on the greatest number of prosodic
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features, and males entrain on the least. Xia et al. (2014) made a cross-linguistic comparison between
Mandarin Chinese and English in prosodic entrainment and found the striking similarities over the
number of prosodic features and the degree of prosodic entrainment.

In the study of entrainment and social dominance in dialogue, Worgan and Moore (2011) proposes that
social dominance can be understood as an interaction affordance, revealing action potentials for each
signaling participant, and can be detected as a feature of rapport not of the individual. This study finds
that speakers adjust their speech to match the current dominant individual.

Some studies investigate the relation between entrainment and role in dialogue. Motivated by the
hypothesis of audience design (Bell, 1984), which means speakers might choose to use expressions that
they believe will enhance communicative success, entrainment has been explored between speaker and
addressee. Galati and Brenna (2010) have explored to what extent speakers adapt to their addressee.
They find lexically identical expressions by the same speaker are more intelligible to another group of
listeners when the expressions have been addresses to new addressees than when they had been
addressed to old addressees, and they conclude that speakers’ entrainment in spontaneous discourse is
driven as least in part by addressees. Relative studies also involve the conversations with more than
two participants. Branigan et al. (2007) have investigated whether the linguistic behavior of
participants in a dialogue is affected by their role within that interaction by three experiments, and this
study finds that syntactic alignment is not limited to speaker addressee dyads, and that the prior
participant role of the current speaker affected alignment, that is, prior addressees aligned more than

prior side-participants.

4. Conclusion and Discussion

This study supplies a comprehensive review of research on linguistic prosody and conversation
entrainment. It is found that the theories of Communication Accommodation Theory (CAT), The
Chameleon Effect and Perception-Behavior Link, Interactive Alignment Model set main theoretical
bases for the research of prosody and entrainment, and the empirical studies provide references in
research design, methodologies, data analyses, etc. to the further studies in the similar fields. Therefore,
this review is expected to supply references to the future researches on linguistic prosody and
conversation entrainment.

Is alignment intentional or unconscious in conversation? The theories reviewed seem to stand in two
sides for this question. CAT proposes goal-oriented mechanism, while on the other side, The
Chameleon Effect, Perception-Behavior Link, and Interactive Alignment Model support unmediated
mechanism. However, some other scholars propose the coexistence of both, and interlocutors make
balance between these two mechanisms in different communicative contexts. Branign et al. (2010)
point out that alignment in a particular context may have both unmediated and mediated components.

Haywood et al. (2005) propose that unmediated alignment might occur alongside mediated alignment
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designed to enhance communicative effectiveness.

Although there are differences in the view of underlying mechanism for alignment in conversation, all
these theories mentioned above have made influential contributions for the explanations of
interlocutors’ alignment, among which two points form solid foundation for the future research.

One point is the existence of entrainment in communication. Although the explanations come from
different perspectives, agreement can be made on the existence of entrainment in communication
among the theories mentioned above (CAT, The Chameleon Effect, Perception-Behavior Link, and
Interactive Alignment Model). Based on this agreement, the present research aims to find out how
prosodic entrainment is made in Mandarin conversation. The findings of this research are expected to
confirm the existence of convergence in interaction from aspect of prosody, and to help people make
deeper understanding of entrainment in communication.

The other is the multilevel exhibition of entrainment. The main claim Interactive Alignment Model has
made is that interlocutors’ alignment in conversation is realized at various levels of linguistic
representations. According to this model, as one of linguistic representations, prosody is bound to
exhibit alignment. Therefore, it is valid to do research on alignment at prosodic level to explore
interlocutors’ alignment in prosody, and aims to find out how people entrain by prosody in

communication.
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