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ARTICLE INFO ABSTRACT

Keywords: Linguistic alignment is defined as the development of aligned representations drawing on an
Al%gr{ment automatic psycholinguistic priming mechanism that acts on every level of linguistic representa-
Priming tion (e.g., auditory, semantic, syntactic) (Branigan et al., 2014). Building on first language (L1)
Convergence, alignment research, research on the occurrence of alignment and alignment-driven language
Accommodation

learning in second language (L2) contexts has been on the rise (Kim et al., 2019; McDonough
et al., 2015; McDonough & Kim, 2009). In this article, we reviewed 54 L2 linguistic alignment
studies published between 2001 and 2021. The methodological aspects of these studies are
reviewed in terms of the alignment types (auditory, semantic, syntactic), target linguistic features,
medium of alignment, modality of primes, time on alignment treatment, task types, and oper-
ationalization of learning measures in L2 alignment research. The findings show that syntactic
alignment in L2 English is the most widely researched. Additionally, both computer-human
interaction in a controlled experimental context and face-to-face oral interactions are the most
frequent types of alignment settings. We discuss methodological implications and highlight future
directions in light of expanding alignment foci and communication modalities.

1. Introduction

In human interaction, people often naturally start copying each other’s behavior including posture (e.g., Lakin et al., 2003;
McDonough, Kim, Uludag, Liu, & Trofimovich, 2022/this issue), gestures, gaze (Bergmann & Kopp, 2012; Hadelich & Crocker, 2006;
Oben, 2018), and language (Bock, 1995; Gries, 2005; McDonough, 2006; McDonough & Kim, 2009). In linguistic research over the
past twenty-five years, this phenomenon has received ample attention from various subdisciplines taking cognitive as well as socio-
cultural perspectives. It has been referred to, among other terms, as social convergence (Matras & Sakel, 2007), sociocognition
(Atkinson et al., 2007), speech accommodation (Giles & Powesland, 1975), (joint) attention (Schmidt, 1990; Tomasello, 1988),
persistence (Bock & Griffin, 2000), and priming (Dell & Ferreira, 2016). Psycholinguistic and sociolinguistic theories alike assign a
pivotal role to “the influence of recent experience with language on current processing of language” (Kootstra & Muysken, 2017, p.
215).

Human communication builds on the premise of successful dialogue or mutual understanding between interlocutors (Grice, 1957).
Accordingly, dialogue is a collaborative effort to achieve common ground (Horton, 2005) and to create shared representations of the
communicative situation (Branigan et al., 2007; Zwaan & Radvansky, 1998). In their seminal work, Pickering and Garrod (2004, 2006,
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2021) argue that for successful communication two interlocutors in a dialogue need to have shared cognitive representations. That is,
they need to achieve alignment with each other, for example, by making similar linguistic choices. They also argue that using similar
utterances in similar contexts will support convergence in communication and will thus make interaction smooth (Pickering & Garrod,
2021). According to psycholinguistic accounts, alignment draws on the well-documented processes of priming (see Pickering &
Ferreira, 2008, for a comprehensive review): the largely unconscious repetition of structures (words or other linguistic representations
at morphosyntactic, phonetic, pragmatic levels) that have been used in the conversation due to automatic activation of those structures
(cf. Pickering & Garrod, 2004). Pickering and Garrod (2021) acknowledge that priming and alignment require “interlocutors to have
similar linguistic and non-linguistics knowledge” (p. 130). However, this raises the question of how alignment might work in con-
versations when this is not the case, that is, when the interlocutors do not have similar linguistic knowledge (i.e., between L2 users).
This question forms the heart of the current paper, as we review and present studies on dialogic alignment where this basic premise is
not given because one or both of the interlocutors are L2 speakers of the language of conversation (cf., Costa et al., 2008, for a
theoretical overview).

Given that our main interest lies in the field of Second Language Acquisition (SLA) and processing, where alignment and priming
have been investigated in the context of L2 learning and teaching (Jackson, 2018; Trofimovich & McDonough, 2011), the current
review paper includes studies that target language learning (e.g., Muylle et al., 2020). See the systematic review by Jackson (2018), the
special issue edited by Kootstra and Muysken (2017) and the conceptual review by Hartsuiker and Bernolet (2017) for work with
another focus such as cross-linguistic priming.

Initially, research into L2 alignment was greatly influenced by work on L1 alignment. Only over the past two decades have SLA
research methods been applied increasingly to investigate alignment in L2 contexts. To move this domain forward, a systematic review
of previous L2 alignment research is needed to identify methodological gaps and future directions. Accordingly, as a first step, the
purpose of this systematic review is to explore (a) the methodological aspects of L2 alignment research, and (b) how alignment-driven
L2 learning was examined in these studies. In the following sections, we will provide a brief historical overview of the developments of
empirical linguistic alignment studies within SLA. By including a review of the different constructs and definitions that have domi-
nated the field, we set the ground for the following systematic review of 54 publications published between 2001 and 2021 that we will
present in this paper. As a result, the discussion will identify strands and gaps in the existing work and will provide directions for future
research.

2. Literature review

In reviewing earlier literature, we will use the terms priming and alignment following the terminology that was used in the specific
reviewed publication. Most psycholinguistic studies and early L2 pedagogic work employed priming, while other strands and later SLA
papers preferred alignment. Strictly speaking, there are, however, conceptual differences between those terms as we will explain.

2.1. Defining alignment

In one of the earliest publications, Bock (1995) refers to priming as the repetition of a linguistic structure that was present in
previous utterances — later elaborated by Bock and Griffin (2000) by the notion that it is ‘pragmatically unmotivated repetition’ (p.
177). The distinction between alignment and priming, both terms used frequently and at times interchangeably, is important. In fact,
the critical review by Pickering and Ferreira (2008) names three distinct concepts: alignment, priming, and entrainment. While
alignment refers to the overall phenomenon that occurs when interlocutors align their mental representations when in conversation,
priming pertains to the underlying psycholinguistic activation of representations, for example, at the syntactic level. Finally, entrain-
ment is used to denote the observable behavior of interactants making similar linguistic choices. According to Pickering and Garrod
(2004, 2006), linguistic alignment is thought to facilitate mental alignment and vice versa.

In SLA, researchers (e.g., Marsden et al., 2013; McDonough, 2006; McDonough & Kim, 2009; McDonough & Trofimovich, 2011)
have begun to examine this tendency using the construct ‘priming’, which is defined as ‘the phenomenon in which prior exposure to
specific language forms or meanings either facilitates or interferes with a speaker’s subsequent language comprehension or produc-
tion’, (Trofimovich & McDonough, 2011, p. 3) or put more simply: the phenomenon in which speakers are inclined to repeat a
structure from recent discourse (cf. Jackson, 2018).

Following Costa et al. (2008), the term alignment has caught ground in more recent SLA studies (e.g., Kim et al., 2020; Michel &
Cappellini, 2019) as the overarching term to refer to the phenomenon as a whole as well as the underlying distinct concepts
(convergence of the mental model that manifests itself as lexical entrainment likely to be caused by priming; cf. Michel & Smith, 2018).
Indeed, most reviewed studies do not make a distinction, and therefore, in this paper we will use linguistic alignment as “the
development of aligned representations via an automatic psycholinguistic priming mechanism that acts on every level of linguistic
representation” (Branigan et al., 2014, p. 14). Alignment thus covers the cognitive and social aspects of the phenomenon including the
alignment of situational models, its linguistic and non-linguistic manifestation (i.e., reuse of language, gesture), and the underlying
priming processes.

Besides the psycholinguistic perspective of alignment, the more social view on alignment has been advocated by Atkinson and
colleagues (Atkinson, 2002, 2010; Atkinson et al., 2007). By referring to the work by Watson-Gegeo (2004) on language socialization
and related to Lantolf’s (2000) neo-Vygotskyan sociocultural theory, they define alignment as “the complex means by which human
beings effect coordinated interaction, and maintain that interaction in dynamically adaptive ways [... given that] language is crucially
a form of social action” (Atkinson et al., 2007, pp. 169-170). Following these perspectives, alignment is the adaptive behavior of
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humans working together in their mind-body-world ecologies. In other words, alignment to our interlocutors is a naturally emerging
social reaction to the dynamic changes in the social and physical environment induced by the interaction with another human being
(or plural) to ‘remain on the same page’. Research within this sociocognitive approach has investigated alignment mostly using
qualitative methods including multimodal interaction analysis and conversation analysis. See, for example, Atkinson (2010), where he
shows how learning and SLA are linked by alignment and engagement in the interactional space of embodied cognition.

2.2. L2 linguistic alignment

L1 alignment research, taking various theoretical perspectives, has greatly influenced L2 alignment research. More cognitively-
oriented accounts draw on extensive lab-based research, which has shown that alignment in L1 processing emerges naturally during
authentic interaction and affects all communication levels (phonology, lexicon, morphosyntax, gestures, and eye-gazes) — see reviews
by Pickering and Ferreira (2008) and Raissi et al. (2020), and special issues by Dell and Ferreira (2016) and Pickering and Branigan
(2019), as well as the recent comprehensive theoretical account in Pickering and Garrod (2021). Psycholinguistic experiments suggest
that L1 alignment draws on largely automatic and resource-free processes outside a speaker’s awareness, that is, it is largely implicit in
nature (Dell & Ferreira, 2016; Pickering & Branigan, 1999) — although beliefs about the interlocutor’s communicative abilities and
intentions might influence the extent of alignment (cf., Branigan et al., 2010; Branigan et al., 2011; Schoot et al., 2019). A prominent
view on priming builds on the idea of residual lexicalist activation (Pickering & Branigan, 1998), roughly explained as: items of recent
discourse are more active in explicit memory and thus processed faster and more easily than alternatives (Pickering & Ferreira, 2008).
For SLA, the implicit learning account might be more important. As argued by Bock and Griffin (2000), the use of a specific structure
leaves a cognitive trace in our memory systems which facilitates its quick and easy retrieval from implicit memory (even after a long
time) when a speaker finds themselves in a similar situation (see also Chang et al., 2000).

In the past fifteen years, research into L2 alignment has received increasing attention (cf. review by Jackson, 2018), and different
types of alignment have been identified and examined including auditory alignment (Jung et al., 2017; Trofimovich et al., 2013),
semantic/lexical’ alignment (Crossley, 2013), and syntactic alignment (Kim & McDonough, 2016; McDonough & Kim, 2009).
Crucially, as L2 interaction often involves controlled lexical and morphosyntactic retrieval processes (Kormos, 2006), one cannot
assume that L2 alignment occurs on similar grounds and in similar ways as in an L1. In their seminal contribution, Costa et al. (2008)
discuss what happens when one or both interlocutors lack full competence in the language of conversation. On the one hand,
incomplete target language knowledge and controlled processing might interfere with automatic and both explicit and implicit
alignment (Costa et al., 2008). On the other hand, when combining the lexicalist residual activation and the implicit learning accounts,
Hartsuiker and Bernolet (2017) view alignment as a process that promotes L2 development moving from mere (lexical) imitation, via
explicit memory of specific forms, to gradual implicit abstraction of target language structures. With a focus on structural priming, Shin
and Christianson (2012, p. 957) explain: “Unlike mere repetition of lexical forms or specific sentences, structural priming can thus be a
possible source of L2 development as structural learning rather than item learning.”

In Atkinson’s ‘sociocognitive’ account, alignment is not just one aspect of learning but rather the core of social life and therefore a
prerequisite for L2 acquisition (Atkinson, 2010; Atkinson et al., 2007). Accordingly, alignment is a form of situational learning within
the Zone of Proximal Development (Vygotsky, 1978), wherein learners are (consciously) trying to align and also decrease social
distance with the target language community. Indeed, employing the interlocutor as a model and re-using recently heard forms is
fundamental to elaborating one’s target language repertoire when learning a language.

Remarkably, Costa et al. (2008) highlight that some L2 speakers might also consciously avoid alignment, for example, because they
are aware of their limitations and are reluctant to use a structure they do not yet (fully) grasp. Furthermore, in conversations between
language learning peers, interlocutors might not trust their partner as a source for target language use and therefore decide not to align
with them (cf., Michel & O’Rourke, 2019). Similarly, L1 speakers in conversation with an L2 partner may more-or-less strategically
refrain from aligning to erroneous forms and instead provide the corrected form (i.e., a recast, cf. Michel & Cappellini, 2019, p. 192).
Finally, Hartsuiker and Bernolet (2017) state that instruction at times might block priming, that is, L2 speakers might deliberately not
align to an utterance used in the discourse (even by L1 speakers) because they have learned in class that this form is prescriptively
incorrect.

This short review highlights that it is unlikely that alignment functions the same in L1 and L2. Over the years, research into L2
alignment has explored many avenues as synthesized, for example, in the comprehensive review on L2 structural priming by Jackson
(2018). Accordingly, empirical findings of mainly psycholinguistic studies suggest that the proficiency of L2 learners, the combined
effects of L1 and L2 frequency of linguistic target structures, and the characteristics of a structure itself influence the way alignment
manifests. In addition, it seems that in an L2 there is a larger role for strategic choices (rather than implicit processes) than in L1 (cf.,
Michel & O’Rourke, 2019). While the earlier empirical work has helped to increase our understanding, Jackson (2018) called for more
research investigating (a) long-term effects of alignment as implicit L2 learning; (b) more empirical work in authentic dialogic contexts
(including pedagogic settings) to compare with findings from controlled experimental set-ups; and (c) investigations into social factors
affecting alignment in instructional settings. In addition, Rasenberg et al. (2020) ask for (d) more alignment research addressing the

! Deliberately simplifying the complex relationship between semantic and lexical priming/alignment, in the remainder of this paper, we will use
these two words interchangeably given that some of the studies we review use ‘semantic priming’ while others prefer ‘lexical alignment’. The
underlying concept they refer to is the phenomenon that previously heard/read words could facilitate the subsequent processing and producing of
lexical items (McDonough & Trofimovich, 2009).
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multimodality of communication. Furthermore, although there has been a book-length introduction to L2 alignment research methods
(McDonough & Trofimovich, 2009), to the best of our knowledge no published work has systematically reviewed methods in L2
alignment research.

3. Purpose of the study and research questions

Considering the increasing amount of L2 alignment research in the past 20 years, the aim of the present paper is to provide a
systematic review of research methods of L2 alignment studies that focus on the occurrence of alignment and/or the subsequent L2
learning. The studies that we included in our review could be subsumed under the heading of alignment in (instructed) SLA. That is, we
focus on those studies that examined alignment in the context of L2 processing and acquisition, where alignment was investigated as a
means of demonstrating L2 processing mechanisms or language learning, and/or where the elicitation of alignment was targeted by a
pedagogic intervention. As the purpose of the special issue that this article is part of is to promote methodological advancement, we
will highlight methodological aspects of the reviewed work to summarize and to push forward the research agenda. Our review is
guided by the following overarching research question:

RQ: What characterizes L2 alignment research in SLA contexts conducted over the past two decades?
We thereby explore the following subquestions:

. To what extent have different alignment types, target languages and linguistic features been studied?
. To what extent have different mediums of alignment and modalities of primes been employed?

. What is the length of alignment treatment sessions, and what types of tasks were used to elicit alignment?
. How has short-term and long-term alignment-driven L2 learning been measured in previous L2 alignment research?

an oo

4. Methods for the systematic review

The current systematic review follows practices in synthetic secondary research in Applied Linguistics. We conducted searches
using two databases: Linguistics and Language Behavior Abstracts (LLBA) and Google Scholar. We included articles and book chapters
that were published between January 2001 and May 2021 which focused on three types of alignment/priming, that is, auditory,
semantic/lexical, and structural/syntactic. The keywords used were as follows: alignment, priming, interactive alignment, linguistic
alignment, auditory priming, lexical priming, semantic priming, syntactic priming, and bilingual priming. As discussed in the previous
section, alignment has been used in a variety of research domains including L1 acquisition, L2 acquisition, and bilingual/multilingual
processing, and we define L2 linguistic alignment as ‘a speaker’s tendency to produce a previously spoken or heard structure”
(McDonough, 2006, p. 179). Our final sample consists of 54 research studies. Table 1 shows the chronological distribution of this
sample.

Coding scheme categories were adapted from Plonsky and Kim (2016). As shown in Table 2, a total of ten categories were
implemented for the study: Alignment type, target language features, research goals, participants, medium of data collection, modality
of primes, time on alignment tasks, alignment tasks, operationalization of learning outcomes, and findings of the study. Based on the
categories, two coders coded 20% of the data independently, and the exact agreement was 95%.

5. Results

The first research subquestion focuses on different types of alignment, target languages, and target linguistic features examined in
previous linguistic alignment research. As shown in Table 3, most L2 linguistic alignment studies examined syntactic alignment (65%),
followed by auditory (9%) and semantic/lexical (9%) alignment. Five studies that we coded as integrative alignment focused on lexical
and structural alignment (Michel & Cappellini, 2019; Peng et al., 2020; Wang & Wang, 2015), auditory and syntactic alignment
(Trofimovich et al., 2013), and auditory and semantic alignment (Gor & Cook, 2020). Four studies that did not fit with one of our four
categories were coded as “other” (Marsden et al., 2013; Michel & Stiefenhofer, 2019; Trofimovich & Kennedy, 2014; Uzum, 2010).
Uzum (2010) examined L2 learners’ alignment in CMC contexts from a sociocognitive perspective and focused on several linguistic
domains: (a) fluency and speed, (b) accuracy, (c) lexical and grammatical choices, (d) content agreement, (e) negotiation of meaning,
and (f) tone of conversation. Marsden et al. (2013) and Michel and Stiefenhofer (2019) investigated alignment of verb inflections in L1
and L2 French and Spanish subjunctive mood, respectively. Trofimovich and Kennedy (2014) viewed alignment as a sociocognitive
phenomenon and examined interactive alignment based on native-speaking listeners’ ratings.

We also explored different target languages and target features examined in L2 alignment studies (see Table 4). Out of 54 studies,
15 studies targeted languages other than English. In terms of target features, for auditory alignment, vocabulary and word stress were
researched, while semantic/lexical alignment research mainly looked into the processing of vocabulary meaning. More diverse target
features were examined in syntactic alignment research. The top four widely studied features were dative constructions (e.g.,
McDonough, 2006), questions (e.g., Kim et al., 2020), relative clauses (e.g., McDonough et al., 2015) and passive constructions (e.g.,
Kim & McDonough, 2008). These constructions have been examined more commonly than others because priming mechanisms are
claimed to be effective for linguistic targets that are developmentally advanced and thus difficult to teach explicitly (Kim et al., 2020).
Furthermore, they have paired alternative options which carry similar meanings (e.g., double object dative vs. a prepositional dative;
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Table 1
L2 linguistic alignment research articles from 2001 to 2021.
Year 2002 2005 2006 2008 2009 2010 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
# of studies included 1 3 2 3 1 4 2 4 2 8 3 3 4 7 4 3 54
in the analysis
% 1.9 5.6 3.7 5.6 1.9 7.4 3.7 7.4 3.7 148 5.6 5.6 7.4 13.0 7.4 5.6
Table 2
Coding scheme categories.
Category Description
Alignment type Syntactic, semantic/lexical, auditory, integrated, other
Target language features Various linguistic targets (e.g., relative clauses, passives, stress patterns)
Research goals Description of goals
participants’ background L1 (Dutch, Korean, Chinese, etc.), age group (children, adolescents, adults)
Medium of data collection Human-computer interaction, face-to-face human interaction, synchronous computer-mediated
human-human communication
Modality of primes Written, spoken, multimodal
Time on alignment tasks Total amount of time on alignment tasks
Alignment tasks (Interactive) oral production, (interactive) written production
Operationalization of learning outcomes Oral production test, written production test, reaction time, receptive test, etc.
Findings of the study Description of findings
Table 3
Types of linguistic alignment.
Auditory alignment Semantic/lexical alignment Syntactic alignment Integrative alignment Other Total # of studies
K 5 5 35 5 4 54
% 9% 9% 65% 9% 8%

direct questions vs. indirect questions; wh-inversion questions vs. interlanguage forms of questions; accurate stranded prepositions in
relative clauses vs. interlanguage forms of relative clauses). In the syntactic alignment literature, English is the dominant target
language (74% or 26 studies out of 35), and only a few studies examined languages other than English (e.g., Chinese in Wang et al.,
2021; Esperanto in McDonough & Trofimovich, 2015 and McDonough & Fulga, 2015; German in Jackson & Ruf, 2017, 2018).

The second subquestion focused on the medium of alignment and the modality of prime provision. Table 5 reports results regarding
the medium of alignment. Three interactional mediums for linguistic alignment were identified: face-to-face human interaction,
human-computer interaction, and computer-mediated human-human interaction. Face-to-face human interaction and human-
computer interaction are the most popular mediums in L2 alignment research. For instance, a large number of structural priming
studies were based on face-to-face interaction, which involve researcher-participant interactions while carrying out collaborative oral
production tests (e.g., Kim & McDonough, 2008; McDonough & Chaikitmongkol, 2010). In these studies, the researcher often acted as
a confederate who provided primes containing target grammar forms. Learner-learner interaction, either face-to-face interaction
(McDonough et al., 2015) or computer-mediated human-human interaction (Michel & Stiefenhofer, 2019), has been increasingly
implemented. For the “other” category, we identified studies that are based on corpus data (Gries, 2005) or individual written pro-
duction tasks (e.g., Gries & Wulff, 2005; Peng et al., 2020; Wang & Wang, 2015; Zhang, 2019).

We also examined the modality of primes and identified three categories: written, oral, and multimodal (see Table 6). Some studies
provide primes in multimodal forms by using more than one mode, which we call a multimodal form of primes. Not surprisingly, all
auditory priming studies provided primes orally. While all three modes were used in lexical/semantic priming research, there were
slightly more written primes. Syntactic priming research relied mostly on oral primes (22 studies), but written primes (14 studies) were
also used, which contrasts with a handful of multimodal primes. For the small set of studies on integrated and other primes, both oral
and written modes were used equally.

The third subquestion focused on the treatment during L2 alignment research, that is, the total duration of alignment treatment
phases as well as the types of tasks that were implemented to elicit alignment. As summarized in Table 7, one single alignment session
for data collection was found to be the most common regardless of alignment types. The time on alignment tasks ranges from 14 min to
300 min (M = 65.38, SD = 55.33), while many studies do not report the duration of alignment sessions.

Regarding research instruments (e.g., tasks) that were used during alignment treatment sessions, studies implemented meaning-
oriented tasks, often using pictures. Because it is pertinent to control the number of primes and targets and their sequences while
controlling linguistic input, these meaning-oriented tasks are tightly controlled and predetermined. For instance, during picture-
description/matching tasks, participants listen to primes which entail target structures (e.g., questions, passive constructions) and then
demonstrate their understanding of the meaning of a sentence (e.g., choosing a corresponding photo or objects in photos) (e.g., Chun &
Kaan, 2020; Conroy & Anton-Méndez, 2015; Jackson & Ruf, 2017; Kim et al., 2019; Kim & McDonough, 2008; McDonough, 2006; Shin
& Christianson, 2012). Afterwards they are asked to describe pictures using lexical cues provided (target). Another popular task type is



Y. Kim and M. Michel System 115 (2023) 103007

Table 4
Target languages and target features examined in the sample studies.
Target languages Target features
Auditory alignment English 5 Vocabulary 4
Spanish 1 Word stress 2
Lexical/Semantic alignment English 4 Vocabulary 5
German 1
Syntactic alignment English 26 Dative constructions 7
German 2 Questions 7
Chinese 2 Relative clauses 6
Dutch 1 Passives 3
Esperanto 2 “ba” construction (Chinese) 2
Spanish 1 Stranded prepositions 2
Artificial language 1 Word order (XVS in German) 2
Transitive constructions 2
Verb particle 1
Phrasal verb constructions 1
Nominal clause 1
Progressive 1
Integrated alignment English 3 Vocabulary 1
Russian 1 Stress patterns 1
Chinese 1 Various lexical and syntactic structures 3
French 1
German 1
Other English 2 Various interactional features 2
French 1 Verb inflection 1
Spanish 1 Subjunctive mood 1

Note: Some studies targeted multiple target languages (Michel & Cappellini, 2019; Trofimovich, 2005). Thus, the total counts do not match with the
exact number of studies.

Table 5
Medium of linguistic alignment.
Auditory Lexical/ Syntactic Integrated Other Total
Alignment Semantic Alignment Alignment
Alignment
Face-to-face human interaction 3 16 1 1 21
Human- Computer interaction 2 2 14 1 1 20
Computer- mediated human-human 2 3 1 2 8
interaction
Other 1 4 2 7
Total 5 5 37 5 4 56

Note: Two studies (Kim et al., 2019, 2020) compared FTF and SCMC, so these studies were counted twice in the syntactic alignment column.

“an information exchange task” based on task input, during which target forms are elicited (e.g., Kim et al., 2020; McDonough et al.,
2016; Trofimovich et al, 2013).

Other studies elicited aligned production during guided interaction tasks with materials that were seeded with a target structure.
For example, in Michel and Stiefenhofer (2019), students of Spanish watched a movie and engaged in follow-up peer text chat tasks
related to its content. In the experimental condition, the instructional material included model sentences with the Spanish subjunctive
mood for one text chat partner only, while creative production of the subjunctive by both participants was taken as an indicator of
alignment to the material and each other.

Finally, the fourth subquestion addresses how previous research operationalized alignment-based learning and/or the occurrence
of alignment. For auditory alignment, researchers examined the response latency (i.e., the length of time between the offset of the
stimulus word and the onset of participants’ response) (e.g., Trofimovich, 2005) or the production of target features, such as stress
patterns (Jung et al., 2017; Trofimovich et al., 2014). In terms of learning outcomes, researchers scored pretests and posttests which
elicited the production of target features for accuracy. For instance, Jung et al. (2017) scored students’ production of stress patterns
using a sentence-read-task. For semantic/lexical alignment, researchers have shown the lexical overlap between two participants (e.g.,
Michel & Smith, 2018) and examined reaction times (Bird & Williams, 2002; Guediche et al., 2020).

For syntactic alignment, the production of target grammar following primes has been analyzed (e.g., Jackson & Ruf, 2017; Kim &
McDonough, 2008; Shin & Christianson, 2012) and often compared to a non-primed condition (e.g., Conroy & Antén-Méndez, 2015;
Kim et al., 2019, 2020; McDonough & Mackey, 2006). When analyzing the production of target grammar, researchers report the
occurrence of constructions, generally not focusing on accuracy (Kim et al., 2019, 2020; McDonough & DeVleeschauwer, 2012;
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Table 6
Modality of primes.
Auditory Semantic/Lexical Syntactic Integrated Other

Oral 5 1 22 2 2
Written 3 14 2 2
Multimodal 1 3 1
Other 1
Total 5 5 40 5 4

Note: For syntactic alignment, several studies used both spoken and written primes separately, so the total number is higher than the actual number of
studies.

Table 7
The length of alignment treatment sessions.
Auditory Semantic/lexical Syntactic Integrated Other

# of sessions
One session 3 2 23 3 3
Two sessions 1 1 6 1
More than two sessions 2 2 1
Not reported 1 4 1
Total time on alignment tasks
Less than 30 min 4 1 1
Between 31 min and 59 min 1 2 6 1 1
Between1hand 2 h 3 1 9 1
Longer than 2 h 3
Not reported 1 2 13 2 2

McDonough et al., 2015). While 18 out of 35 syntactic alignment studies examined the occurrence of alignment during alignment
sessions only, 17 studies provided either a posttest or a post-priming session to examine the impact of alignment in language acqui-
sition. Alignment-driven learning was operationalized as the production of target structures on the posttest or during post-priming
activities (e.g., proportion scores, production rates). Posttest items are tightly controlled in a way that they can elicit target struc-
tures, but they are also meaning-oriented. For instance, Conroy and Anton-Méndez (2015) used a picture description task which asked
students to describe items in pictures to elicit stranded prepositions (e.g., “A mattress is something you sleep on.” p. 221).

6. Discussion

The goal of the current paper was to survey the methodological characteristics of previous L2 linguistic alignment research. We
reviewed a total of 54 empirical publications examining L2 linguistic alignment. In this section, we will discuss some of the meth-
odological trends reported in the previous section and the findings of the studies. In SLA contexts, McDonough (2006) was among the
first to investigate how (what she called then) priming could be an interaction-driven language-learning tool. She hypothesized that
priming may elicit learners’ use of forms and structures that they tend to avoid, are infrequent in the input, or are incomplete in
learners’ interlanguage systems. In the past two decades, more researchers have provided ample evidence of aligned L2 production,
from the early priming studies (e.g., Kim & McDonough, 2008; McDonough, 2006) to more recent work (e.g., Jackson & Ruf, 2017;
Weber et al., 2019). Similarly, an increasing amount of more pedagogically-oriented research has shown that alignment can promote
L2 learning in different modalities (Michel & Stiefenhofer, 2019; Kim et al., 2020; Zhang, 2019).

6.1. Types of alignment, target languages and linguistic features

Our first subquestion was interested in the different types of alignment as well as the various target languages and linguistic targets
used. Most research into L2 alignment has examined syntactic structures, with some studies targeting semantic/lexical and auditory
alignment and only a handful examining integrated alignment addressing alignment at several levels. For example, researchers pro-
vided evidence of aligned L2 production of passives (Kim & McDonough, 2008, 2016), double-datives (McDonough, 2006),
wh-questions (McDonough & Chaikitmongkol, 2010; McDonough & DeVleeschauwer, 2012; McDonough & Kim, 2009; McDonough &
Mackey, 2006), and complex nominal and verbal morphology (Marsden et al., 2013; McDonough & Fulga, 2015), as well as stress
patterns (Jung et al., 2017; Trofimovich et al, 2013), among others. These target forms were often chosen because they are devel-
opmentally difficult to acquire through explicit instruction, and there are alternative linguistic choices with a similar meaning (passive
vs. active; wh-inversion questions vs. interlanguage forms). Considering that syntactic alignment has a shorter empirical tradition than
auditory and semantic priming in general (McDonough & Trofimovich, 2009), in L2 research, syntactic priming research has received
the most noticeable attention.

In terms of target languages and linguistic targets, L2 alignment research does not differ much from general tendencies in SLA, that
is, English is the most widely researched language (Andringa & Godfroid, 2020). Accordingly, a handful of (English) syntactic
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structures have been examined, and we still have little understanding of L2 alignment in other languages that are, for example,
morphologically richer (e.g., containing case, gender, number marking, verbal agreement) or syntactically freer (e.g., having more
flexible word order) than English. In particular, when focusing on morphosyntactic alignment, such linguistic differences potentially
affect the number and form of adequate alternatives that a language learner has at their disposal. Consequently, it might affect the
nature and amount of alignment that takes place — be it implicit and happening automatically or based on an explicit strategic choice.
We noticed a recent trend that an increasing amount of research has started to focus on languages other than English. For example,
Michel and Cappellini (2019) examined and compared German, French, and Chinese. The findings show that there seemed to be more
syntactic alignment in German written chats (e.g., 50% or more alignment to prepositional phrases and constructions with the copula
be), while more lexical alignment took place in Chinese-French video-based teletandem conversations. The authors indicate that
working with these different languages calls for different tools, for example, those that allow for lemma-based comparisons at the
lexical level (cf., Cappellini, Holt, & Hsu, 2022/this issue, for a first attempt at doing so), because exact lexical overlap is less likely in
morphologically rich languages. Another methodological solution could be to rely on Latent Semantic Similarity (cf. Wang, Gan, &
Boland, 2022 /this issue) to analyze lexical alignment based on similarity, instead of exact word-by-word overlap.

6.2. Medium of alignment context

The second subquestion examined the medium of different types of linguistic alignment and the modality in which primes were
provided. We differentiated between three interactional mediums for linguistic alignment and found that the majority of studies use
face-to-face human interaction, while there is a growing body of digitally mediated (human-computer or computer-mediated human-
human) interaction. Traditionally, alignment research has often followed a tightly controlled psycholinguistic experimental design,
and participants respond to stimuli on a computer (computer-human interaction). However, the findings of the current study showed
that face-to-face interaction is the most widely adopted alignment context. Albeit most of the research targets oral interaction, an
increasing number of studies have begun to focus on written (text-chat) interaction (Kim et al., 2019, 2020), and some even included
video-based oral interaction (Michel & Cappellini, 2019). Similarly, a growing number of studies explored alignment to an input text
(e.g., Wang et al., 2021; Wang et al., 2022/this issue).

To be more specific, building on McDonough and Trofimovich (2011), the majority of the early SLA work examined whether
alignment occurred during oral interaction — often elicited by a scripted interlocutor — and to what extent such alignment behavior
promoted short-term and long-term benefits for L2 learning (McDonough & Chaikitmongkol, 2010; McDonough & Kim, 2009). More
recently, research conducted during oral interaction has started to take a wider look at alignment in less controlled communication
contexts and taking various social and task factors into consideration. For example, Dao et al. (2018) demonstrated that a picture story
task induced more correct alignment of various target structures than a map task during task-based interaction (see also Michel, Appel,
& Cipitria, 2022/this issue). Along the same lines, the L2 data of Sinclair et al. (2019), who investigated tutor-student adaptive
behavior, suggest that tutors tend to adjust the complexity of their utterances to their students’ L2 proficiency, while students with
higher proficiency more flexibly aligned to their tutor in terms of their lexical choices and dialogue style (see also Sinclair & Fernandez,
2023/this issue, for a follow-up study).

Providing evidence for more strategic behavior, Chun and Kaan’s (2020) data showed that social factors, such as a speaker’s
accent, influence the extent to which L2 learners align syntactically to their partner. The Korean L2 speakers of English in their study
aligned differently to syntactic patterns provided by American, Indian, and Korean accented speech. Also the order of presenting the
accented speech (e.g., American before Korean and vice versa) influenced the magnitude of the priming effect. This contrasts with
L1 alignment where partner factors only seem to affect alignment when they have communicative value (cf. Ostrand & Ferreira,
2019).

Increasing attention to face-to-face interaction allows for the examination of alignment in a conversation context. However, to date,
most research on alignment has explored dialogues between two speakers in rather controlled settings (e.g., task input/prompts guide
learner production). Authentic interaction, however, often includes more than two interlocutors. In the future, it will be essential to
explore the occurrences of alignment behavior in (small) groups, and such contexts will require careful considerations of various
conversational factors (e.g., distance and power relationships between interlocutors). Gaining more insights into alignment in con-
versations that do not follow a typical pattern of turn-taking will remind us that conversation is inherently social and cognitive in
nature (Atkinson, 2010; Atkinson et al., 2007; Branigan et al., 2005; Roever & McNamara, 2006).

6.3. Modality of primes and L2 alignment

The findings on the modality of primes were closely related to the mode of conversation. We found that most research has examined
oral interaction, while work involving writing and multimodal conversations is scarce. As stated above, most of the (earlier) L2
alignment studies utilized the oral mode, often engaging learners in conversation with a scripted confederate. Studies investigating
auditory priming, pioneered by Trofimovich and colleagues (e.g., 2005, 2013; Trofimovich et al., 2013; Trofimovich et al., 2014), have
consistently demonstrated that presenting auditory primes positively impacts L2 learners’ production rate and/or accuracy of L2 target
words, including pronunciation and stress patterns. This facilitatory effect is mediated by quality of the prime (e.g., same or different
voice), instruction/task (e.g., focus on form vs. focus on meaning), and individual differences (e.g., length of residence). The
classroom-based study by Trofimovich (2013) showed that auditory in combination with structural priming seems to be even more
robust. Similarly, priming in the context of exact task repetition seems to be more effective than when tasks are only repeated at the
procedural level (e.g., Jung et al., 2017).
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The aforementioned seminal work by McDonough and colleagues targeting various syntactic features mostly drew on the oral
mode, yielding persistent evidence that L2 priming positively affects subsequent production (see Jackson, 2018, for an extensive
review). Specifically important for SLA are the findings of Shin and Christianson (2012), who provided evidence that primed pro-
duction could be linked to implicit learning and the building up of abstract structural representations. Their data were slightly in
discordance with McDonough and Fulga (2015), who showed that participants could only be primed on novel patterns in Esperanto if
they had detected these patterns, indicating that some level of awareness and a mental representation of a form is needed before L2
alignment can take place. More recently, Dao et al. (2018) departed from targeting specific structures and instead tried to identify the
amount of alignment in task-based peer interaction. Results suggest that alignment is prominent in L2 conversations but that over 60%
occurs within the same speaker, while task effects were also evident. Finally, Li and Qian (2021) have taken a unique perspective by
investigating the idea that priming strength in an oral mode might serve as a measure of language aptitude. However, correlating
priming outcomes with traditional measures of explicit and implicit aptitude (e.g., grammaticality judgment; LLAMA_B) their findings
did not provide a clear picture and led to a conclusion highlighting the multidimensionality of language aptitude. Not least, this last
study exemplifies that research on L2 alignment in the oral mode has started to explore new avenues, answering the calls by Jackson
(2018) and Rasenberg et al. (2020).

To date, a fruitful strand of research into written L2 alignment has been initiated by Wang and Wang’s (2015) work on so-called
continuation tasks, where learners are asked to finish a text for which they have received the beginning. Building on Wang and Wang
(2015), Peng et al. (2020) compared continuation tasks, where the text complexity of the input was kept in its original form vs. a
simplified version, which matched the competence level of participating EFL learners. Findings revealed more alignment in
complexity, and in general, greater accuracy and fluency in writings based on the simplified input text. The authors explain that
appropriate-level texts might lead to greater learning even though the overall complexity is lower than in original texts. Similarly, Li
etal., (2020) found that participants, who were repeating words from the input, showed higher short-term learning, while no effects on
the quality of writing could be attested. Furthermore, Zhang (2019) found that continuation tasks, as compared to summary writing,
increased learning gains and, in addition, positively affected motivation. These initial studies indicate that alignment with a source text
can also be a means to promote L2 development.

Most recently, continuation task studies have started to explore proficiency effects in multimodal contexts, where input text was
accompanied by video information and discussions with a low- vs. high-proficiency peer (Zhou & Wang, 2021). While video support
did not seem to affect student performance, working with a high-level peer elicited more alignment with the input text and resulted in
higher vocabulary gains. Interestingly, Wang et al. (2021) found that visual support using both pictures and video increased priming
effects in learners of L2 Chinese, but only video input led to long-term use. Taken together, it seems that the written modality of
continuation tasks facilitates alignment, which in turn potentially supports L2 learning. Considering the increasing demands of
multimodality in communication, future work in various modes will shed further light on L2 alignment.

It has become apparent that recently, more alignment research has been taking place in digitally-mediated contexts, for example,
writing in interaction, such as synchronous computer-mediated communication or text-chat. Kim et al. (2019) showed that even
though both face-to-face and text-chat interactions designed to elicit aligned production of specific target structures led to the learning
of those, text-chat was more successful than the face-to-face condition in eliciting alignment, which suggests the degree of alignment in
writing may differ from oral production. Thus, future research is warranted using written production. The degree of alignment effects
varied depending on target structure (stranded prepositions vs. (in)direct questions) and were dependent on participants’ prior
knowledge of the structure - a finding that is in line with earlier accounts claiming that the process of comprehending or producing a
syntactic structure is facilitated if learners have some prior knowledge of the target structures (McDonough & Trofimovich, 2015).

Michel and co-authors’ work on text chat conversations shed light on the question of whether alignment was more implicit and
automatic in nature or more strategically used by L2 learners. For example, combining different methodologies, such as corpus-based
N-gram analyses and eye-tracking, Michel and Smith (2018) provided evidence that only about 30% of alignment to a partner’s lexical
phrases in text chat could be related to overt visual attention to these forms. Participants also reported many different reasons why they
would or would not deliberately align to a peer or a tutor during text-chat interactions (Michel & O’Rourke, 2019) (e.g., partner’s
proficiency level, need for rapport building, spelling).

While specific task designs and conditions triggered primed production during text chat (Kim et al., 2019, 2020; Michel &
O’Rourke, 2019), free conversation comparing text-based German interaction with video-based Chinese-French teletandems yielded
substantial amounts of alignment in both modalities, with more syntactic alignment in text chat and more lexical alignment in
video-based oral interaction (Michel & Cappellini, 2019). Such studies showcase innovative methodologies which have set the ground
for investigations of alignment in novel contexts.

6.4. Time on alignment tasks, task types and alignment-driven L2 learning

The third subquestion was interested in the range of time during alignment phases, and what types of tasks were used to elicit
alignment. Our review revealed that most experimental research used one single session of various duration (e.g., 14 min up to 300
min) to induce alignment during the experimental task. More pedagogically oriented set-ups tend to rely on longer and more sessions.
For example, Michel and O’Rourke (2019) and Michel and Smith (2018) asked participants to engage in alignment activities during
three or six sessions of 20-45 min each. These time differences might be induced by the fact that in lab-based studies, conditions are
neatly controlled, and even a small amount of exposure potentially shows effects of alignment. Classroom-based studies, on the other
hand, by nature include more variations. Longer interventions might be needed to elicit enough instances of target structures, which
would then potentially allow for the detection of effects.
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Additionally, the task types used differ greatly. Psycholinguistic lab-studies rely on strictly controlled set-ups with item-by-item
presentation of targets, often by a computer, while empirical classroom studies mostly implement alignment in meaning-oriented
interactionist tasks. Both types of studies provide valuable insights into the existence and value of priming and alignment in SLA.
The challenge for the future will be to design studies where those two types of research are combined, that is, where psycholinguistic
lab-studies are implemented in adjusted form in classrooms, and where classroom-based free conversation tasks are adapted for a lab-
context. Drawing on the data of such a series of lab-class-lab-class etc. interventions will increase the ecological validity of psycho-
linguistic findings and the generalizability of classroom-based studies.

The final, fourth, subquestion focused on how short-term and long-term alignment-driven L2 learning has been measured in L2
alignment research. Again, we see large variability, with a divide in studies that examined only alignment sessions and those which
implemented additional post-alignment sessions or posttests to determine alignment-driven learning or long-term alignment effects.
Most L1 alignment research has focused on the occurrence of alignment without investigating long-term effects, and it is encouraging
to see a growing amount of L2 alignment research demonstrating evidence of alignment-driven L2 learning, particularly those studies
conducted in classroom contexts (e.g., McDonough et al., 2015). As reported above, although posttest items are meaning-oriented (e.g.,
picture description), they are generally designed to elicit target structures in a tightly controlled manner, lacking their communicative
purposes. If future alignment studies target more authentic conversations in diverse digitalized contexts, post-alignment and posttest
items should mirror such contexts. Furthermore, future work should aim to explore alignment in a more naturalistic language use
context. First attempts to do so are presented in the special issue this paper belongs to, where new methodologies (e.g., Michel et al.,
2022/this issue; Sinclair & Fernandez, 2022/this issue) and tools (e.g., Cappellini et al., 2022/this issue) are explored to allow for
analyses of larger scale naturalistic data.

7. Conclusion

This paper provides a systematic review of research into alignment in SLA over the past 20 years. More specifically, we have chosen
to focus on L2 alignment that is associated with potential L2 learning. Inevitably, by adopting strict selection criteria, we have excluded
some studies that have made important contributions to the field, in particular, in the productive area of cross-linguistic priming
research. Therefore, we would like to highlight that the review presented in this article should not be considered to be based on an
exhaustive list of L2 alignment research. Some important design factors are not reviewed in this article in detail, such as task design
features and data coding schemes. Future systematic research may focus on these issues to offer more insights into research design in L2
alignment research. At times, categorization within our analysis was not straightforward. For example, we have chosen to subsume
‘verb inflections’ under the “other” category, as we did not use a separate category for morphology. We hope that with growing
numbers of studies investigating target languages other than English and various linguistic features, there will be more research into
various types of alignment in the future. Furthermore, the current review did not report the synthesis of the findings of previous
research. A meta-analysis which quantitatively synthesizes the magnitude of alignment and the degree of learning effects presented in
previous L2 alignment research would certainly contribute to our understanding of the role of alignment in L2 learning.

We close this review with a call for more alignment research with a pedagogical focus (a) that examines languages other than
English, including multilingual contexts, ideally, with young and adolescent learners; (b) that crosses modalities both in the input as
well as expected output, which could reveal the dynamic interplay of language and other means of communication (e.g., head
movements and gestures); (c) that explores interactions with more than two speakers, such as small group conversations which are
typical in instructed contexts; (d) that expands the linguistic repertoire of alignment research by focusing on areas other than auditory,
lexical/semantic, and structural/syntactic (e.g., pragmalinguistic features); (e) that implements longitudinal designs tracking how
aligned L2 production over time might impact L2 development; and (f) that bridges designs where lab-based and classroom-based
empirical investigations complement either one’s methodological shortcomings and therefore strengthens the insights we gain from
future work into L2 alignment. We would argue that the expansion of L2 alignment research topics would warrant the development of
new research methodologies, and sharing some of the novice approaches to researching L2 alignment is one of our goals for the current
special issue.

8. Coda: contributions to this special issue

The above review serves as an introduction to the special issue for which we as guest editors brought together eight original
research papers on ‘Linguistic alignment in Second Language Acquisition: Occurrences, learning effects, and beyond’. Given that the
special issue comes with an epilogue (Jackson, 2023/this issue) that discusses these contributions in detail, we provide a short
overview to each paper here by highlighting how it addresses some of the limitations and the directions for future research that we
discussed above.

8.1. Novel approaches to L2 alignment in oral interaction

Drawing on multilingual Spanish/Catalan-English corpus-data, Sinclair and Fernandez (2022/this issue) investigate the alignment
of code-switching in spoken dialogues between a tutor and an L2 learner. Their findings reveal that speakers tend to copy their in-
terlocutor’s code-switching behavior, which can be related to lexical overlap and turn-taking asymmetry. The authors argue that L2
proficiency induces conscious choices by both the tutor (aligning to lower L2 level students) and the learner (at higher proficiency
levels) to go along with the code-switching of the interlocutor.

10
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Another unique and new approach to L2 alignment is presented by Tekin, Trofimovich, Chen, and McDonough (2022/this issue),
who focus on perceived linguistic, socio-affective, and behavioral dimensions of L2 interaction and their relationship to perceived
communicative success. Their data show that alignment in collaboration was the strongest predictor for perceived success - a finding
that leaves room for speculation on how this insight might be implemented in L2 instruction.

McDonough et al. (2022 /this issue) also take a closer look at the perceptions of interactional partners in L2 dialogues but go beyond
oral/written modalities as they investigate the relationship between perceptions and behavior matching. Findings identified hand
behavior matching as a significant predictor of perceived partner motivation, while other nonverbal behaviors need more research
before we can start to understand the multimodality of spoken interaction. To the best of our knowledge, this is the first study that
focuses on non-verbal aspects in the context of L2 alignment.

8.2. Multimodal alignment in digital contexts

Two papers in the special issue answer the call for research on languages other than English - both in the context of video-based
teletandem interaction (Cappellini et al., on French; Michel et al., on Spanish; both 2022/this issue). In their methodological explo-
ration, Cappellini et al. introduce new tools for semi-automatic detection of alignment at the syntactic and lemma-based lexical level,
and a novelty alignment of facial expressions. Findings reveal intricate patterns and relationships of L2 alignment in these settings with
limited cross-modal alignment.

Additionally, Michel et al. (2022/this issue), introduce a novel methodology, as they aim to disentangle alignment at syntactic and
lexical levels from coincidental overlap in Spanish-English teletandem conversations. Their findings comparing real and random pairs
of video-based interactions confirm that L2 alignment takes place in contexts where half of the exchange is in English and the other half
in Spanish. Furthermore, they identified task effects that appeared to be more or less conducive to L2 alignment.

In the written exchanges Coumel, Ushioda, and Messenger (2022/this issue) investigated, Spanish L2 learners were using text chat
with an English language tutor. Their findings on focused tasks eliciting three specific target structures (genitives, passives, datives)
demonstrate that all three structures were open to alignment, but they differed in the extent to which they were aligned to, which in
part was related to learners’ prior knowledge of the structures. Importantly, conscious decisions to re-use the tutor’s input increased
aligned structure use as well as the learning of those structures.

8.3. Innovative designs to investigate alignment in integrated skills tasks

The final two papers focus on alignment in integrated skills tasks, that is, reading-to-speaking (Kormos et al., 2022/this issue) and
reading-to-writing continuation tasks (Wang et al., 2022/this issue). Kormos et al. investigated how input modality influences
alignment between source text and oral production. Results revealed that when input was presented in a reading-only mode, par-
ticipants chose to use significantly more 5-grams of the input text, than when participants received input in a reading-while-listening
mode. In both modes, alignment between the input and output text was substantial when looking at small lexical items (uni- and
bigrams) but decreased as item bundles became larger.

A slightly different approach was taken by Wang et al. (2022/this issue), who compared alignment in multi-turn (i.e., short
input-short writing-short input-short writing ...) vs. single-turn (larger input text — writing a longer piece of text) continuation tasks.
They found the former elicited more alignment and greater changes in L2 lexical use and discussed the implications for L2 writing
instruction.

To conclude, L2 alignment has been found to be a helpful language learning mechanism over the past two decades. Considering
how communication medium and mode have been expanded in the current digital world, future research needs to address such
changes in their research design. We hope that our systematic review, together with the papers introduced above, serves as a guideline
for future research. For a more extensive review of each article, we invite scholars to read the epilogue by Jackson (2023/this issue).
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