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Abstract
This research compares the use of triadic dialogue and translanguaging in two mul-
tilingual grade seven classrooms where algebra is taught in a foreign language. 
Ten lessons in one classroom that involve teaching properties and seven lessons in 
another classroom that involve teaching conventions were video- and audio-recoded 
and then transcribed. Teacher and learners’ utterances were coded at different lev-
els: school, session, interlocutor, language use, and move and function. Quantita-
tive analyses and qualitative illustrations of interaction, discourse, and translanguag-
ing are reported and analyzed. The triadic dialogue (initiation–response–follow-up) 
turn-taking structure is the dominant style of classroom interaction. Dominant func-
tions of the triadic dialogue and translanguaging in each classroom are identified 
and analyzed. The findings are discussed from a socio-cultural perspective in which 
language is viewed as a medium for the process of teaching and learning.

Keywords  Algebra · Triadic dialogue · Translanguaging · Multilingual classrooms · 
Colloquial Arabic

Introduction

The line of research on discourse in multilingual classrooms has been the focus of 
numerous studies in mathematics education in different countries due to its central-
ity in teaching and learning (e.g., Adler, 2006; Barwell et al., 2016; El Mouhayar, 
2021b; Planas & Setati-Phakeng, 2014). Within this line of research, a particular 
attention was given to teaching mathematics during teacher-classroom-talk since it 
plays a role in involving students in their learning either to develop or to hinder their 
understanding (e.g., Kazemi & Stipek, 2009).
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Findings in the literature report that teacher-classroom-talk involves a turn tak-
ing structure that has a generic structure of initiation–response–follow-up moves 
(e.g., El Mouhayar, 2020; Lemke, 1990; Sinclair & Coulthard, 1975). Researchers 
in education refer to this genre of interaction as the triadic dialogue. It is one tool 
with many functions (Wells, 1999). It can serve various functions such that some 
are more dialogic than others (Nassaji & Wells, 2000). Wells (1999) stresses that 
it is not enough to look only at the turn-by-turn structure of the triadic dialogue 
but rather at the functions that the talk performs in the joint teacher-student activ-
ity. Exploring structure and functions of triadic dialogue and its impact on the type 
of discourse in teacher-classroom-talk needs further research in mathematics educa-
tion. The focus of the current study falls within this line of research.

Teacher-classroom-talk is also influenced by language, which is perceived as a 
resource for meaning-making (Khisty & Chval, 2002; Planas, 2018). However, the 
use of foreign language in multilingual mathematics classrooms can influence the 
quality of teaching and learning since it may cause obstacles for developing common 
understanding between the teacher and learners. In multilingual classrooms learn-
ers frequently face a linguistic discrimination by which lack of proficiency in the 
foreign language, used as the language of instruction, may be a factor contributing 
to poor accomplishment in learning mathematics, specifically when trouble-spots 
occur. Trouble-spots (Alibali et  al., 2013) refer to significant moments during the 
lesson when learners show lack of understanding; make mistakes or have no com-
mon understanding with the instructor. Alibali et al. (2013) define trouble-spots as 
“as points during the lesson when students display lack of understanding” (p. 425). 
Based on this definition, I posit that occurrence of trouble-spots during teacher-
classroom-talk is mainly due to lack of common ground among the learners and the 
teacher in classroom interaction. It is being increasingly recognized that teaching 
and learning of subject matter content (such as mathematics) in multilingual settings 
is improved when translanguaging is used—i.e., where teachers and learners draw 
from their full repertoires of linguistic resources (Palmer, 2018). Variations in the 
roles of language as a resource for meaning-making during trouble-spots can influ-
ence development of common understanding.

The present study explores the different functions of triadic dialogue and translan-
guaging in two different multilingual algebra classroom environments in grade seven 
during trouble-spots. Focusing on trouble-spots is based on the principle that learn-
ing from a sociocultural perspective is conceptualized in terms of participation, scaf-
folding, and the zone of proximal development. Trouble-spots from a sociocultural 
perspective can be viewed as rich moments in the classroom since these moments 
correspond to concepts of scaffolding and zone of proximal development. Explor-
ing functions that the triadic dialogue serve when teaching algebra in multilingual 
classrooms involves studying modes of discourse (dialogic versus univocal) and the 
roles to which teachers and learners participate in the dynamic process of knowledge 
co-construction (primary knower, secondary knower). The hypothesis that I adopt in 
this study is that triadic dialogue and translanguaging can play a fundamental role in 
teacher-classroom-talk, specifically during trouble-spots, because the two processes 
can enable the teacher and students to co-construct common knowledge within stu-
dents’ zone of proximal development. The research questions and units of analysis 
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are grounded in the socio-cultural theoretical lens on how discourse (including lan-
guage) is utilized as a tool for instruction in teacher-classroom-talk.

Theoretical Perspectives

Socio‑cultural Approach to Analyze Teacher‑Classroom‑Talk

Classrooms as social contexts are usually framed within a socio-cultural theory of 
learning with a focus on the role of language in teaching and learning of mathemat-
ics. The principles of this theory originate in Vygotsky’s (1986) socio-cultural theory, 
which focuses on symbolic tools (including language) as medium of communication 
and reasoning. Research in education has used Vygotsky’s theory as a framework to 
investigate teaching and learning in various lines of focus (e.g., Kazemi & Stipek, 
2009; Truxaw & DeFranco, 2008; Wells, 1999). These lines of research fall under 
two directions that are correlated to each other and that focus on the role of language 
in teaching and learning. Distinguishing between the two directions will help to clar-
ify the focus of this research. One direction views language as a mediator for the con-
tent of learning. This perspective conceptualizes the particular utilization of language 
for specific modes of reasoning such as generalization (El Mouhayar, 2021b) or 
explanation (e.g., Lemke, 1990). The other direction perceives language as a medium 
for the process of learning. Within this direction language plays the role of a tool for 
intersubjective interaction in a classroom context (Wells, 1999).

The present study adopts the second direction and focuses on documenting the 
process of teacher-classroom-talk in teaching algebra in two multilingual class-
rooms. Adopting this direction does not underestimate the value of research on lan-
guage as a medium for content of learning. Rather, this was a choice made along 
with various other choices in the process of shaping the study. Adopting this direc-
tion allows the researcher to characterize language use and its contribution to class-
room discourse interaction and to document and compare teachers’ and students’ 
use of language in different classrooms without the need to investigate the nature of 
reasoning in particular content of learning. One original aspect of the current study 
is that it compares classes using different foreign languages (French and English) 
as the medium of instruction. Reference to algebra in both classrooms is only to be 
for the purpose of having a point of comparison between the two classrooms. While 
the analysis in the current study does not really focus on the specific nature of alge-
braic thinking, previous studies conducted by the author explored the role of trans-
languaging and triadic dialogue in promoting various levels of generalization during 
teacher-classroom-talk in one classroom. For instance, El Mouhayar (2020) reports 
that triadic dialog was the dominant mode of interaction during teacher-classroom-
talk in teaching pattern generalization. Moreover, El Mouhayar (2021b) shows that 
colloquial Arabic (as home-language) was used by the teacher and the students as 
one of the semiotic resources to elicit different levels of generalization. El Mouhayar 
(2021b) provides evidence how translanguaging helped the teacher and students to 
generalize figural patterns during teacher-classroom-talk. The findings report that 
teacher-classroom-talk involved the use of particular terms in home-language to 
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refer to linguistic means that influence the processes of generalization. While previ-
ous studies conducted by the author focused on exploring translanguaging and tri-
adic dialogue in one classroom as mediators for learning generalization; the current 
study adopts a comparative approach to explore differences and commonalities in 
language use and in modes of interaction regarding two multilingual mathematics 
classrooms based on perceiving language as a medium for the process of learning.

Functions and Structure of Triadic Dialogue

The current study adopts Wells (1999) theoretical framework to conceptualize the 
functions of triadic dialogue in a classroom setting. On the basis of this theory, dis-
course is perceived as tool-kit that can be used in the classroom to serve a teaching 
function. Wells (1999) distinguishes between a strict and a less strict mode of inter-
action within triadic dialogue. In its strict instantiation, a triadic dialogue is real-
ized by the teacher asking a question to introduce a new idea to be thought about 
by the learners, followed by a response provided by one or more learners. Then, 
the teacher provides a follow-up move, often by performing some type of evalua-
tion (such as accept or reject a student’s response) or a reformulation of a student’s 
response. A less strict mode of interaction within triadic dialogue corresponds to 
some extent of departure from teacher initiate move or follow-up move. In this case 
the student plays a role in the initiate move or follow-up move. While a strict mode 
of interaction is usually associated with univocal discourse, a less strict triadic dia-
logue is associated with cumulative teacher-classroom-talk or a dialogic discourse. 
In a cumulative talk the participants build on each other’s ideas but without criti-
cal involvement. The other end of the interactional continuum represents a total 
departure of the strict triadic dialogue and it resembles a dialogic interaction style. 
A dialogic discourse is manifested when classroom interaction involves dialogue as 
a process for reasoning. In contrast, a univocal discourse occurs when interaction 
focuses only on producing a form of communication in which the student receives 
the “exact” message that the teacher expects to be received (Wells, 1999).

Research findings demonstrate that distinguishing between univocal and dia-
logic discourse in classroom interaction is not a dichotomy but rather a continuum 
(Truxaw & DeFranco, 2008). Along this continuum, Wells (1999) distinguishes 
between three degrees of prospectiveness that are associated to different moves 
within triadic dialogue. An interlocutor (teacher or student) can increase the pro-
spectiveness of a current move by not only responding to a preceding initiate-move 
but also by requiring or expecting a response. The demand move is associated with 
the greatest vigorously prospective that necessitates a response. The give move is 
less prospective since it expects but does not require a response. The acknowledge 
move is the least prospective because it does not expect further response. The fol-
low-up move in a strict mode of interaction corresponds to functions that are asso-
ciated with the least prospective degree of triadic dialogue. In this sense, the strict 
triadic dialogue resembles the univocal end of the interactional continuum (Truxaw 
& DeFranco, 2008). In contrast, a less strict mode of interaction within triadic dia-
logue corresponds to the functions of the follow-up move that are associated with 
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high degree of prospectiveness. Accordingly, the follow-up move is different from 
evaluation or reformulation of a student’s response.

One point of importance is that research (e.g., Nassaji & Wells, 2000; Wells, 1999; 
Wells & Arauz, 2006) highlights the relationship between different functions of triadic 
dialogue and the quality of discourse in teacher-classroom-talk. Within the initiation and 
follow-up moves, the teacher can play the role of primary knower—the one who knows 
and thus evaluates students’ responses—or secondary knower—the one who requests 
justification or clarification by the students. The secondary knower role leads to dia-
logic discourse, whereas the primary knower role provokes univocal discourse. Thus, the 
functions of initiation and follow-up moves and the roles that the teacher plays during 
teacher-classroom-talk can qualitatively elicit various forms of triadic dialogue (e.g. ones 
that are more dialogic) leading to the development of students’ understanding.

Translanguaging in Teacher‑Classroom‑Talk in Multilingual Mathematics 
Classrooms

Multilingual classrooms are nowadays the norm rather than being the exception 
since teaching and learning mathematics in many classrooms around the world 
is conducted in a foreign language. Even though the multilingual phenomenon in 
mathematics classrooms is challenging for many students and teachers around the 
world, recent research perceives the variety of language use as a resource for mean-
ing-making (e.g., Barwell, 2018; Planas, 2018; Planas & Setati-Phakeng, 2014). 
Conceptualizing language as a resource for meaning-making in multilingual class-
rooms involves the use of spoken language and the language of instruction to engage 
meaningfully in classroom interaction. Researchers in mathematics education value 
the use of home language(s) and foreign language(s) in multilingual classrooms in 
order to deal with challenges related to meaning-making. They refer to this process 
as translanguaging.

Researchers conceptualize translanguaging as an efficient theoretical and peda-
gogical lens to comprehend the manner in which multilingual students draw from 
their accessible semiotic resources for meaning-making (García & Wei, 2014), 
which is based on linguistic (e.g., written and spoken words) and non-linguistic 
(e.g., gestures) resources (Creese & Blackledge, 2015). Otheguy et al. (2015) define 
translanguaging as “the deployment of a speaker’s full linguistic repertoire without 
regard for watchful adherence to the socially and politically defined boundaries of 
named (and usually national and state) languages” (p. 281). Based on this perspec-
tive, research (e.g., Creese & Blackledge, 2015) refers to translanguaging as a ped-
agogical approach to stress on learners’ linguistic repertoire as one construct that 
includes various languages irrespective of the named languages.

Previous studies (Barwell, 2018; Planas, 2018; Planas & Setati-Phakeng, 2014) found 
that implementing translanguaging as an approach in multilingual classrooms has a pos-
itive impact on the performance of the students. These studies stress on the dynamic 
and functional use of different languages in the process of knowledge construction. This 
is due to making use of students’ linguistic resources (including home-languages) as 
sources for meaning-making.
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Research studies in multilingual contexts (e.g., Adler, 1999; El Mouhayar, 2021b; 
Farrugia, 2009; Setati, 2005) value the use of translanguaging as a resource for 
meaning-making and to deal with challenges, which result from using foreign lan-
guage to teach mathematics. Findings in previous studies report that teachers resort 
to translanguaging as a skillful and deliberate mode of instruction For instance, El 
Mouhayar (2021b) reports how using discourse regarding generalization is sup-
ported by translanguaging during teacher-classroom-talk.

Teaching the Arbitrary and the Necessary: a Dichotomy to Perceive 
School Mathematics Curriculum and Its Implications on Discourse 
in Teacher‑Classroom‑Talk

The mathematics school curriculum can be divided into arbitrary and neces-
sary constituents (Hewitt, 1999, 2001a, 2001b). The arbitrary corresponds to 
conventions while the necessary is about mathematical properties. Based on 
this dichotomy, Hewitt argues that there are implications regarding: (a) teach-
ing and learning of mathematics; (b) the roles of each of the teacher and learner 
in the classroom; and (c) mode of discourse in teacher-classroom-talk. In the 
case of teaching conventions, Hewitt highlights that it involves memorization 
where the teacher informs learners of the convention (e.g., adding monomials 
or simplifying algebraic expressions). Accordingly, the learners have no choice 
but to memorize these conventions, and the teacher must inform them about 
these conventions. Thus, the role of the teacher is to inform the students and the 
role of the students is to listen to the teacher and to memorize the information 
provided by the teacher. Such a mathematical context and the roles provided 
to each of the teacher and learners set an environment that is more suitable 
for a univocal discourse. In contrast, the necessary corresponds to the realm of 
awareness and the role of a teacher is to educate that awareness so that learners 
can develop their thinking regarding properties—to know what is necessary—
based on their own awareness. Accordingly, the discourse type that is usually 
associated with teacher-classroom-talk in teaching the necessary in an effective 
way is dialogic. Nevertheless, this is not always the case when teaching about 
properties since discourse in teacher-classroom-talk may sometimes be univo-
cal. Hewitt distinguishes between two approaches in teaching properties. Each 
approach has its implications on the role of each of teacher and the learner as 
well as on the discourse in the teacher-classroom-talk and the quality of teach-
ing and learning. One approach is when the teacher informs the learners about 
the properties. In this case the learners receive “information” that is being high-
lighted by the teacher and thus they may treat it as something to be memorized. 
Another approach is to involve students in a mathematical task through which 
properties will become accessible to them based on raising awareness. Such an 
approach will lead to a dialogic discourse. Accordingly, the role of the teacher 
is to educate awareness rather than to emphasize memorization.



1825

1 3

The Use of Triadic Dialogue and Translanguaging to Teach…

Research Goals and Research Questions

The majority of previous research on multilingual classrooms has focused on one 
or similar linguistic settings (e.g., El Mouhayar, 2020, 2021b; Wedin, 2021). In par-
ticular, the majority of previous research has been situated within a specific linguis-
tic context such as mainstream or sheltered classroom setting, bilingual or multilin-
gual classroom setting, or multilingual society (Barwell, 2020). This study; however, 
is multisite addressing teacher-classroom-talk regarding teaching algebra in grade 
seven multilingual mathematics classrooms in two sites with different linguistic con-
texts. This approach aligns with calls in the literature to increase cumulative find-
ings with the aim to examine resemblances and differences in teaching and learning 
across various settings (e.g., Barwell, 2020; de Araujo et al., 2018).

While the analysis in the current study does not really focus on the specific nature 
of algebraic thinking, the study distinguishes between teaching algebraic conven-
tions and properties and its implications on discourse in teacher-classroom-talk 
based on Hewitt’s, 1999, 2001a, 2001b) dichotomy in perceiving the mathematics 
curriculum. Accordingly, the following research questions orient this research:

•	 To what extent does triadic dialogue present a strict mode of interaction in teach-
ing conventions and properties during trouble-spots in two multilingual algebra 
classrooms?

•	 What are the functions of triadic dialogue in teaching conventions and prop-
erties during trouble-spots in two multilingual algebra classrooms?

•	 What are the functions of translanguaging in teaching conventions and prop-
erties during trouble-spots in two multilingual algebra classrooms?

Methodology

Setting, Participants, and Data Sources

The study was conducted in Lebanon, a Middle Eastern country of approximately 
4,000,000 inhabitants and in which private precollege education serves almost 60% 
of K-12 learners whereas public school system provides almost tuition free educa-
tion to 40% of learners. In Lebanon, mathematics is taught in a foreign language 
(English or French in all public and private schools) based on a language-in-educa-
tion policy that was established in 1926 during the French Mandate.

Algebra is first introduced in grade seven. For this reason, the data analyzed for 
this study were collected in this grade level. Two classrooms from two schools were 
selected for this study. One of the schools is public whereas the other is private. 
French is the language of instruction to teach mathematics in the public school 
whereas English is the language that is used in the other school. The two schools are 
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moderate in size and are placed in greater Beirut district. The socio economic status 
of the learners in the two schools is classified as middle to low. Two teachers partici-
pated in this study. The two teachers are multilingual with colloquial Arabic as their 
home. Teaching diploma programs in middle and secondary mathematics education 
(grade levels 10–12) in Lebanon are post BS programs with significant amounts of 
content background. This requires specialization in mathematics as a subject matter 
area that can be completed before or during professional preparation in teaching. 
There are no university level programs for the preparation of middle school teach-
ers (grade levels 7–9). This may be due to the perception of some educators that the 
needs of middle school students are similar to those of secondary students; hence, 
teachers for the middle and secondary levels are enrolled in the same courses at the 
universities (BouJaoude & El-Mouhayar, 2010).

Ten sessions were video-taped in the private school whereas seven sessions were 
video-taped in the public school. The lessons in both classrooms addressed algebra; how-
ever, one lesson focused on teaching properties related to pattern generalization whereas 
the other lesson focused on memorizing conventions related to algebraic expressions.

Coding and Data Analysis

Videotapes were transcribed verbatim and the transcriptions were divided into (1) 
classrooms; (2) sessions; (3) episodes, sequences, and exchanges; (4) utterances; (5) 
language used in an utterance (English only or French only as language of instruc-
tion; colloquial Arabic only; mixed English–Arabic or French–Arabic); (6) function 
of an utterance; (7) moves or interaction type (initiation–response–follow-up); (8) 
interlocutor (teacher or student(s)); and (9) trouble-spots.

Transcriptions were coded based on a coding scheme developed by Wells (1999) 
in which they were divided into episodes, sequences, exchanges and utterances. An 
exchange is the central part of this coding scheme. It allows to preserve the small-
est entity of talk between interactants. It is made of initiation and response moves. 
It can also be made of a follow-up move. This move corresponds to reformulate, 
repeat or justify a response. It may also include a request, which by itself may lead 
to another exchange. Wells (1999) distinguishes between a nuclear exchange and a 
dependent exchange. The first type is independent from previous exchanges. It may 
correspond to a new topic and it can stand by itself. In contrast, the second type is 
not self-contained and it builds on previous exchanges. A series of exchanges con-
stitute a sequence. In particular, the nuclear exchange and its dependent exchanges 
form a sequence, which is a unit of the discursive interaction addressing a specific 
topic. A chain of sequences constitute an episode which corresponds to “the talk that 
occurs in the performance of an activity or—more probably—one of its constitu-
ent tasks” (Wells, 1999, p. 237). Exchanges within sequences can be distinguished 
based on the functions of the sequences within episodes.

A qualitative analysis was done in order to study progress of classroom inter-
action, particularly during trouble-spots. A trouble-spot in this study was iden-
tified at the sequence level. Qualitative analysis was done to identify trouble-
spots as sequences in which the learners have committed errors, showed lack of 
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understanding or showed that there was no common ground with the teacher during 
teacher-classroom-talk.

To specify episodes and sequences, transcriptions were coded at levels larger than 
the exchange. However, to specify the interactive role and function of utterances, 
transcriptions were coded at levels smaller than the exchange. Initiation, response 
and follow-up are moves that one can distinguish within an exchange. Each move 
was coded for the classroom in which it occurred and the interlocutor (teacher or 
student). A move corresponds to an utterance, which is classified based on its role/
function and language. I coded the teachers’ and learners’ utterances using twenty 
six functions developed by Wells (1999) (the description and codes of those func-
tions are presented in a Table 1 in the Electronic Supplemental Material (ESM)). I 
also distinguish between utterances on the basis of translanguaging. For instance, 
there are utterances in which: (1) foreign language as language of instruction is only 
used; (2) home-language is only used; and (3) foreign language and home language 
are used within an utterance (mixed languages whenever there is a mix of Arabic 
and English or French within an utterance).

Data was coded by two assistants such that they discussed the coding scheme 
before they started coding. Then, they coded transcripts of three lessons and dis-
cussed their choices of coding until they reached a shared understanding of the 
codes. Moreover, they analyzed the transcript of a fourth lesson independently. Find-
ings of the coding were shared, and the two assistants discussed differences in cod-
ing until they reached consensus. Another transcript coding was conducted indepen-
dently using the transcript of the fifth lesson. The interrater reliability between the 
two coders during this stage was above 80%. A similar approach was adopted to 
code utterances and trouble-spots.

The second level of analysis focused on determining the frequency and percent-
age of triadic dialogue moves (initiation, response and follow-up moves) and their 
functions by the two teachers and their learners in each classroom. Bar graphs, 
frequencies and cross-tabulations were used to investigate initiation, response and 
follow-up and their functions in the two classrooms. A function with a percentage 
that is more than 5% was considered dominant. Frequencies and average number 
of words per utterance for teachers and learners in each classroom were also deter-
mined. After coding teacher’s and students’ utterances on the basis of translanguag-
ing, frequencies and cross-tabulations were used to investigate differences in utter-
ance type (based on language use) in the two classrooms. The researcher also looked 
at the functions of translanguaging as a resource for meaning-making, particularly 
the role of colloquial Arabic words when they occur alone within an utterance or 
when they are mixed with foreign language within the same utterance.

Findings

In this part findings based on quantitative analyses and graphs are reported in order 
to show modes of interaction, functions of moves and translanguaging during trou-
ble-spots within each classroom. This is followed by qualitative analysis of selected 
excerpts from each classroom. In order to distinguish between the two classrooms, 



1828	 R. El Mouhayar 

1 3

I refer to Elie as the teacher in the pattern generalization classroom and John as the 
teacher in the algebraic expressions classroom.

Comparing the Modes of Interaction During Trouble‑Spots Within and Across 
the Two Multilingual Algebra Classrooms

In this subsection, I report the findings regarding modes of interaction that exist in 
the two multilingual algebra classrooms during trouble-spots. Then, I compare and 
contrast the commonalities and differences between those modes across both class-
rooms. The assumption that was adopted in this study is that the two selected class-
rooms follow traditional way of teaching, which means that the teachers shape the 
interaction in the two classrooms. First clue to support this assumption is the rela-
tive percentage of utterances contributed by the teachers and their learners during 
trouble-spots and the mean length of those utterances. Another indicator of teacher 
control is the relative percentage of move types made by the teachers and learners in 
both classrooms during trouble-spots.

With respect to the relative percentage of the teachers’ and learners’ utterances, 
63.0% (5723) of utterances are made by the teachers whereas 37.0% (3354) of utter-
ances are made by the learners in the two classrooms during trouble-spots (Table 2 in 
ESM). The average number of words per utterance for the two teachers taken together 
is 7.9 words whereas that for learners is 3.93 words. Generally, the findings regarding 
the percentage of utterance and average number of words per utterance indicate that 
the two teachers in both classrooms provide lengthy participation during trouble-spots 
pursued by learners’ brief participation. Even though the extent of learners’ contribu-
tion, in terms of percent of utterances, is similar, the relative length of utterances in 
the two classrooms varies. The teacher’s and learners’ average length of utterance in 
the pattern generalization classroom is larger than that of each of the teacher and the 
learners’ in the algebraic expressions classroom indicating that more dialogue was tak-
ing place during teacher-classroom-talk in Elie’s classroom.

What about the moves made by the two teachers and their learners during trouble-
spots of the observed sessions? Do exchanges proceed along triadic dialogue mode of 
interaction? Do the exchanges follow a strict mode of interaction during trouble-spots in 
the analyzed algebra lessons? If so, who initiates exchanges, who responds, and who fol-
lows up? In case a strict triadic dialogue is the adopted mode of interaction, then what is 
the role of the teacher and the learner in each type of move during trouble-spots? Over-
all, the initiate move forms 30.5% of the moves, respond constitutes 38.5% and follow-
up is 31.0% (Table 3 in ESM). These percentages indicate a trend in the moves across 
the two classrooms in which initiation of an exchange produces one or more responses, 
showing that sometimes more than one response is offered in correspondence to one ini-
tiation. There is a follow-up to the joint initiate–response(s) move, with marginally less 
follow-up than responses and more follow-up than initiate indicating that very occasion-
ally there is more than one follow-up to each particular initiate move. The main moves 
of the two teachers is initiate (42.7%) and follow-up (47%). This reflects a pattern of 
interaction that aligns with the strict mode of interaction within triadic dialogue, which is 
usually identified in research in mathematics education in regular classrooms.
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Comparing and contrasting the percentage distribution of move types done by 
the two teachers and their learners during trouble-spots, shows that while the two 
teachers largely dominate the first and last moves in the triadic dialogue (initiate 
and follow-up), the learners dominate the second move—respond—in the two class-
rooms (86.5%). In total, the interaction in the two classrooms followed to a large 
extent the strict mode of interaction within triadic dialogue discourse structure with 
teacher initiation, learner response and teacher follow-up moves. However, there are 
slight nuances that exist between the two classrooms. Learners in John’s classroom 
break this trend more commonly by initiating exchanges in almost 12.5% of their 
moves in comparison to Elie’s classroom in which the learners initiate exchanges 
by less than 4% of the time during trouble-spots. While learners in both classrooms 
rarely do a follow-up, they carry out this move more times in John’s classroom (5%) 
in comparison with Elie’s classroom (1.2%).

Functions of Triadic Dialogue in the Two Algebra Classrooms During 
Trouble‑Spots

How are the two teachers and their learners utilizing their moves to teach algebraic 
properties and conventions during trouble-spots and what is dominantly in common 
between the two classrooms? The most frequently used functions for Elie to teach 
algebraic properties related to pattern generalization, in order of decreasing percent, 
are: Nominating, requesting a suggestion, requesting actions, requesting informa-
tion, requesting confirmation, clarifying a learner’s response, reformulating, offer-
ing information, requesting justification and repeating learners’ offerings. For John, 
the most frequently used functions to teach conventions corresponding to algebraic 
expressions are: requesting information, offering information, requesting actions, 
repeating learners’ offerings, offering a yes or no response, and clarifying a learner’s 
response (Fig. 1 in ESM).

Asking for information, offering information, requesting actions, repeating learn-
ers’ offerings and clarifying are functions that dominate both teachers’ contributions 
in the two classrooms. Other functions for which each teacher put his utterances are 
different across the two classrooms. For instance, offering a yes or no response is 
a dominate function in John’s classroom. In contrast, nominating, requesting a sug-
gestion, requesting confirmation, reformulating, and requesting justification are func-
tions that dominate Elie’s classroom during trouble-spots. These differences indicate 
variations in how Elie and John approach their management of classroom interaction. 
A closer look at the functions generated in teachers’ initiation and follow-up moves 
can offer a more rigorous picture of the type of discourse that exist in each classroom.

How are the two teachers utilizing their initiate move to teach algebraic prop-
erties related to pattern generalization and conventions corresponding to algebraic 
expressions during trouble-spots? What is common in the two classrooms and what 
is different across the two classrooms? In a descending order, the dominantly uti-
lized functions by Elie in the initiate move are: nominating, requesting a sugges-
tion, requesting action, requesting information, and offering information. In John’s 



1830	 R. El Mouhayar 

1 3

classroom, the most frequently utilized functions in the initiate move in order of 
decreasing percent are: requesting information, requesting action, requesting a yes 
or no response, offering information (Fig. 2 in ESM).

Even though differences between the two teachers’ contributions can be recog-
nized, asking for information, requesting actions and offering information are func-
tions that dominate both teachers’ contributions in their initiate-move in the two 
classrooms. There are other functions that are different across the two classrooms 
and for which each teacher put his utterances. Differences in the dominating func-
tions across the two classrooms indicate variations in how Elie and John approach 
their initiate move. In particular, nominating and requesting suggestions are func-
tions that dominate Elie’s initiate-move in teaching algebraic properties related to 
pattern generalization. However, asking closed questions, which require a yes or no 
response, is a dominant function in John’s initiate-move to teach conventions related 
to algebraic expressions during trouble-spots.

How are the two teachers utilizing their follow-up move to teach algebraic prop-
erties related to pattern generalization and conventions corresponding to algebraic 
expressions during trouble-spots? What is common in the two classrooms and what 
is different across the two classrooms? In a descending percentage order, the domi-
nantly utilized functions used by Elie in the follow-up move are: requesting con-
firmation, reformulating a learner’s response, requesting justification, clarifying a 
learner’s response, repeating a learner’s response, offering information, extending a 
learner’s contribution and requesting information. In John’s classroom, the most fre-
quently utilized functions in the follow-up move are as follows: repeating a learner’s 
response; offering a yes or no response, positively evaluating a learner’s contribu-
tion, offering information, clarifying a learner’s response, reformulating a learner’s 
response, extending a learner’s contribution and requesting action (Fig. 3 in ESM).

There are common functions that dominate the follow-up move in both class-
rooms during trouble-spots. For instance, offering information, repeating, reformu-
lating, extending, and clarifying a learner’s response are functions that dominate 
both teachers’ contributions in their follow-up move classroom interaction in the 
two classrooms. Nevertheless, there are differences in other functions that domi-
nate teachers’ follow-up moves across the two classrooms. Requesting confirmation, 
requesting justification and requesting information are functions that dominate the 
follow-up moves in Elie’s classroom whereas offering a yes or no response, posi-
tively evaluating a learner’s contribution and requesting actions are functions that 
dominate the follow-up moves in John’s classroom. Later, I discuss the impact of 
the dominant functions in teachers’ initiate and follow-up moves on the quality of 
teaching and learning. In the next paragraph, I present the findings regarding the 
dominant functions in students’ response move.

What are the dominant functions of learners’ moves in the two classrooms during 
trouble-spots? Learners in both classrooms utilize less functions, in comparison with 
the functions of moves performed by the two teachers, even though there are vari-
ations between the two classrooms during trouble-spots. In a descending percent-
age order, the five dominant functions utilized by learners in pattern generalization 
classroom are: offering information, suggesting, clarifying, justifying and offering a 
yes or no response. Learners in the algebraic expressions classroom primarily make 
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use of the following functions: offering information, offering yes or no response, 
repeating verbatim or extending a teacher’s prior utterance (Fig. 4 in ESM).

Offering information or offering a yes or no response are two functions that dom-
inate learners’ contributions in the two classrooms. However, there are differences in 
other functions that dominate learners’ response moves across the two classrooms. 
Suggesting, clarifying and justifying a response are functions that dominate stu-
dents’ response move in Elie’s classroom whereas repeating a teacher’s prior utter-
ance verbatim or extending it are functions that dominate students’ response move in 
John’s classroom.

To conclude, even though there are commonalities between the two classrooms, 
discrepancies exist in terms of functions of teachers’ initiate and follow-up moves as 
well as learners’ respond move. The distinguished mode of interaction within triadic 
dialogue and its functions are associated with variations in the quality of teaching 
and learning algebra across the two classrooms. I discuss the implications of these 
findings on the quality of discourse during trouble-spots in the discussion section.

Functions of Translanguaging in the Two Algebra Classrooms During 
Trouble‑Spots

Elie’s home-language mixed with English is reflected in his greater utilization of 
mixed languages within an utterance (58.0%) compared to his utilization of English 
only (29.8%). John’s French only is reflected in his greater utilization of language 
of instruction (62.1%). Moreover, learners in Elie’s classroom use mixed-languages 
with a larger percent (37.4%) in comparison with mixing languages by learners in 
John’s classroom (15.3%) even though the degree of learners’ participation in the 
two classrooms is similar. Learners in Elie’s classroom contribute 35.3% of the 
utterances compared to 37.7% in the case of John’s classroom (Table 4 in ESM).

Elie and his students used translanguaging a resource in the process of objectifi-
cation of pattern generalization. Examination of trouble-spots shows that translan-
guaging was used by the teacher and the students as one of the semiotic resources to 
elicit different levels of generalization. In particular, they used home language sepa-
rately or mixed with English to a large extent compared to the use of English only 
(Table 4 in ESM). They used home language to play the role of linguistic means that 
are required in the generalizing tasks to refer to (1) adverbs of generative action, (2) 
deictics, (3) copular verbs, (4) individual owning including pronouns, and (5) math-
ematical operations and calling out numbers. The teacher also used home language 
for other functions such as (1) evaluation, (2) asking for justification or clarification, 
(3) asking for another strategy or perspective in noticing the structure of the pattern, 
and (4) management (El Mouhayar, 2021b).

In contrast, John rarely uses colloquial Arabic and learners stick to using the lan-
guage of instruction in the algebraic expressions classroom. Additionally, reference 
to Arabic is limited to one to two words within an utterance. It is very rare that the 
teacher refers to more than two Arabic words within an utterance. The functions 
associated to characteristics of translanguaging (mixing language of instruction and 
colloquial Arabic) in John’s classroom is very different to that in Elie’s. The majority 
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of colloquial Arabic words play the role of discourse markers, which involve man-
aging the flow and structure of the discourse. However, those terms do not make a 
change to the mathematical meaning related to the discourse in the sequence. Thus, 
the dominant function of home-language is to help progress of teacher-classroom-
talk with no impact on developing mathematical meaning-making. The teacher uses 
colloquial Arabic for the purposes of connectivity including copular verbs or con-
junctions. Some colloquial Arabic words play the role of discourse markers to nomi-
nate a student or deictic functions to refer to parts of the algebraic expression on the 
board. So, deictics are used to focus attention on specific objects of the algebraic 
expression on the board accompanied by hand pointing. Arabic is also used to refer 
to pronouns or for evaluation.

Qualitative Illustrations of Representative Episodes

The excerpt below provides an illustration of triadic dialogue and translanguaging in 
pattern generalization classroom during trouble-spots. This excerpt shows teacher-
classroom-talk of the “joined tables” pattern (Fig. 1), in which the teacher discusses 
with his learners the constant number of chairs.

The excerpt (Fig. 2) illustrates the functions that dominate teacher’s initiate and 
follow-up moves. For instance, the excerpt contains five turns in the initiate move 
(lines 1, 6, 11, 21, and 24) in which the teacher requests suggestion to be offered by 
the learners regarding the constant number of chairs in the growing figural pattern. 
Opposite to requesting information, there is more than one potential appropriate 
answer for a question classified as “request suggestion.” This is why the teacher asks 
the same question with expectation that he gets more than one response that would 
be adequate. The nominate function is also dominant in the initiate move (lines 1, 
6, 11, and 21). It illustrates how the teacher manages interaction and students who 
are going to contribute to the talk. In addition, the teacher offers information in his 
initiate move (line 1). This excerpt also illustrates functions that are dominant in 
teacher’s follow-up moves. The excerpt incorporates eight turns utilizing the request 
confirmation function (lines 3, 8, 10, 13, 15, 17, 20, and 23), one turn for repeating 
a learner’s response (line 8), five turns for reformulating a learner’s response (lines 
5, 10, 17, 20, and 26) and two turns for clarifying a response (lines 10 and 26) in 
the follow-up move. The excerpt also shows functions that are dominant in learners’ 

In a restaurant, one square table can fit 4 people. If more than 4 people want to be seated at the same 
table, the restaurant joins tables together as represented below:

Fig. 1   Tables and chairs pattern
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Fig. 2   An excerpt from pattern generalization classroom illustrating a trouble-spot-sequence. Bold = Ara-
bic; bold and italics = English translation of Arabic



1834	 R. El Mouhayar 

1 3

respond moves. For instance, the excerpt incorporates one turn of the learners offer-
ing information (line 25), eight turns in which the learners provide a suggestion to 
identify the constant (lines 2, 4, 7, 12, 14, 18, 19, and 22).

Additional feature of discourse in Elie’s classroom is that the utterances corre-
sponding to students’ answers are short, restricted to one or small number of terms. 
Furthermore, the teacher uses translanguaging, particularly colloquial Arabic, in 
nearly every utterance in this sequence for different purposes. For example, the teacher 
uses deictics to focus attention on: (1) demonstratives such as “هاو [those]” and “هيدا 
[this]” (turns 17, 20 and 23), and (2) structural descriptors of the figure such as “فوق 
 in the context of figures that are visually attainable (turn 10) ”[top and bottom] وتحت
such as those in Fig. 2 in ESM. These terms describe the structure and relationships 
among parts of the figural pattern. The teacher also uses colloquial Arabic to refer to 
interconnectivity means including copular verbs such as “عطاني [gave me]” (turn 17), 
conjunctions such as “ال [the]” (turns 1, 5, 6, 11, and 17), “لكان [so]” (turns 5, 10, 17, 
20, and 26), “and” (turns 1, 10, 11 and 21) “أو [or]” (turn 17). Another function of 
home language is pronouns “إنت [you]” (line 1) or personal voices “عنا [we have]” 
(turn 26). Other linguistic categories, which are not directly related to the context of 
pattern generalization (e.g., affirmation, negation, request for justification or for 
another perspective in identifying the constant; management) are also associated with 
colloquial Arabic. On the other hand, the teacher uses English to refer to mathematics 
technical words such as “number of chairs” or “group” or “constant.”

The example below is selected from a lesson about teaching conventions in the 
context of algebraic expressions. This specific excerpt was chosen to show the domi-
nant utilization of French in this classroom and to illustrate a strict triadic dialogue 
and its functions in teacher-classroom-talk that focuses on teaching conventions in a 
multilingual classroom.

The excerpt illustrates the dominant functions of teacher’s initiate and follow-up 
moves in this classroom. First, it incorporates a number of teacher’s utterances in 
which he asks for information (e.g., lines 1, 5, 11, 17, 20, and 22) in the initiate move. 
Contrary to requesting suggestion, this function corresponds to asking a question 
such that one particular answer is possible. The excerpt also illustrates the dominant 
functions in teacher’s follow-up moves. For instance, the excerpt contains several 
utterances in which the teacher repeats a learner’s response (lines 13, 16, and 24) and 
one utterance inform (line 7). Another feature of this classroom is that the nature of 
talk focuses on conventions to carry out various operations on algebraic expressions.

Translanguaging in this classroom is different than that in pattern generalization 
classroom. The excerpt presented in Fig. 3 illustrates this distinction. What is note-
worthy in this illustrative example is that the teacher himself seldom refers to home 
language whereas the students use only French (except in lines 9 and 10 where one 
student used “و” (and) whereas another student referred to “ال  this means) ”يعني 
that the)). Home language in this example is restricted to one to two Arabic terms 
within an utterance. Nevertheless, these terms do not alter mathematical meaning 
related to the talk. For instance, the teacher uses the discourse marker “هلأ [now]” 
(line 20) in home language to stress on the present time. He also refers to “قلنا انو 
[we have said] … وال [and the]” (line 10) or “طيب [okay]” (lines 5, 11, and 19) to 
manage the progress of the talk or to evaluate a response.
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Fig. 3   An excerpt from algebraic expressions classroom illustrating a part of a trouble-spot-sequence. 
Bold = Arabic; italics = English translation of French; bold and italics = English translation of Arabic
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Discussion

This study is among few studies that explored the teaching and learning of mathe-
matics in different multilingual classroom settings. The approach that I adopt in this 
study has made it possible to examine teaching and learning of algebra in two differ-
ent multilingual mathematics classrooms to identify commonalties and differences of 
modes of interaction and functions of triadic dialogue and translanguaging. The find-
ings make available a more comprehensive understanding of teaching and learning in 
such classrooms. Even though previous research has identified similar roles of triadic 
dialogue and translanguaging, leading to an extent of convergence in research on lan-
guage diversity and mathematics education (Barwell et al., 2017; Barwell, 2020), few 
studies (e.g., Barwell, 2020) used one theoretical and methodological approach in dif-
ferent multilingual classroom settings. Overall, the findings in the current research 
report that triadic dialogue was the regular pattern of interaction during teacher-class-
room-talk. Its role was to address the learning outcomes of the lessons that were taught 
in both classrooms. The findings align with findings from previous research (El Mou-
hayar, 2021a; Kazemi & Stipek, 2009; Truxaw & DeFranco, 2008), which report that 
triadic dialogue constitute a pattern of interaction during teacher-classroom-talk and is 
used to achieve the learning outcomes of the lesson. According to recent studies (e.g., 
Amin & Badreddine, 2020; El Mouhayar, 2021a), the value of triadic dialogue and its 
functions need further investigation in different multilingual classroom settings. This 
is what this study aimed to explore by drawing on Wells (1999) framework to study 
different functions of triadic dialogue during trouble-spots.

Findings in this study show that triadic dialogue in both classrooms was content 
oriented even though a strict triadic dialogue characterized interaction in both class-
rooms. Initiation and follow-up moves were frequently instantiated by the two teach-
ers. On rare occasions did the learners contribute to initiation and follow-up moves 
with some variations in the extent of those moves across the two classrooms. Even 
though similarities existed at the interaction level and that triadic dialogue was used 
as a tool with some dominant functions that were similar in both classrooms, other 
dominant functions of the triadic dialogue differed across the two classrooms. While 
commonalities in the dominant functions indicate similarities in how the two teach-
ers approached their initiate and follow-up moves in both classrooms, the differences 
indicate that there are variations as well across the two classrooms. In particular, dif-
ferences in the dominant functions in teachers’ initiate and follow-up moves within 
the same classroom and across the two classrooms can elicit various types of dis-
course (e.g., ones that are more dialogic versus ones that are more univocal) degrees 
of prospectiveness and teachers’ roles during trouble-spots.

The findings show that Elie predominantly played the role of secondary knower 
during trouble-spots in teaching properties related to pattern generalization whereas 
John predominantly played the role of primary knower—the one who knows and 
thus evaluates students’ responses—in teaching conventions related to algebraic 
expressions. While the secondary knower role is associated with high degree of pro-
spectiveness and leads to dialogic discourse, the primary knower role is associated 
with less degree of prospectiveness and it provokes univocal discourse.
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The dominant functions in teacher’s initiate and follow-up moves and students’ 
response move in the pattern generalization classroom indicate that the discourse 
was predominantly dialogic with some indicators of univocal discourse. The over-
all purpose of the discourse was to raising awareness regarding algebraic proper-
ties by involving students to notice the structure of figural patterns and to generalize 
patterns. Requesting suggestions is one of the dominant functions in Elie’s initiate-
move. Requesting confirmation, requesting justification and requesting information 
are among the functions that have dominated Elie’s follow-up moves during trou-
ble-spots. These functions require or expect students’ responses and they are associ-
ated with a high degree of prospectiveness, indicating that the discourse has tended 
towards dialogic with an overall purpose to generalize figural patterns. However, 
other dominant functions of the teacher’s initiate and follow-up moves that were 
associated with less degrees of prospectiveness such as give (e.g., offering infor-
mation and clarifying a student’s response) or acknowledge (repeating a learner’s 
response) were also used in the pattern classroom indicating a shift towards univocal 
discourse along the continuum that exists between both types of discourse (Truxaw 
& DeFranco, 2008).

The dominant functions in teacher’s initiate and follow-up moves in the algebraic 
expressions classroom indicate that the discourse was predominantly univocal with 
some indicators of dialogic discourse. The overall purpose of the discourse in this 
classroom was to inform students about conventions related to algebraic expressions. 
Asking closed questions, which require a yes or no response, was one of the domi-
nant functions in the teacher’s initiate-moves; whereas, offering yes or no responses 
and positively evaluating learners’ contributions were among the functions that have 
dominated the teacher’s follow-up moves during trouble-spots. The majority of the 
dominant functions in John’s follow-up moves were associated either with a give 
move (e.g., offering information or clarifying a learner’s response) or with acknowl-
edge move (e.g., repeating a learner’s response; offering a yes or no response, posi-
tively evaluating a learner’s contribution, and reformulating a learner’s response), 
which are characterized as having less degree of prospectiveness in comparison 
with the demand move that has predominantly characterized the pattern generaliza-
tion classroom. However, learners in this classroom did contribute, occasionally, to 
some initiate and follow-up moves, indicating a slight shift in the continuum towards 
dialogic discourse. Findings from previous research (e.g., Nassaji & Wells, 2000; 
Truxaw & DeFranco, 2008; Wells, 1999) also report that a continuum between dia-
logic and univocal discourses can be achieved within triadic dialogue.

One plausible explanation for these findings is that teaching conventions usu-
ally involves learners in memorization (Hewitt, 1999, 2001a, 2001b). In this 
case, the teacher played the role of primary knower and his role was to inform 
the students about procedures whereas the role of the students was to listen to 
the teacher and to memorize the information provided by the teacher. In contrast, 
teaching algebraic properties related to pattern generalization required raising 
learners’ awareness by involving them actively in mathematical tasks (Hewitt, 
1999, 2001a, 2001b). Accordingly, the teacher frequently played the role of sec-
ondary knower (Nassaji & Well, 2000) by asking for suggestions whereas the 
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students frequently played the role of primary knower by offering suggestions, 
clarifications and justifications in their responses.

Translanguaging in each classroom is perceived from a functional perspective 
that conceptualizes language as a resource for meaning-making (Barwell, 2018; 
Planas, 2018). The findings show that both classrooms perceived language as a 
resource in meaning-making; however, the functions in using home-language 
were different across the two classrooms. Using colloquial Arabic as a resource 
in pattern generalization classroom does not need further evidence as the teacher 
and his learners utilized colloquial Arabic with high percentage during teacher-
classroom-talk. Translanguaging in this classroom is used as one of the mean-
ing-making resources to engage in various generalization levels (El Mouhayar, 
2021b). The qualitative illustrations show that translanguaging involved move-
ments between languages and other resources (drawings and indexical gestures) 
during teacher-classroom-talk. This finding is similar to findings from previous 
studies (Farrugia, 2009; Setati, 2005). In contrast, the discourse in the algebraic 
expressions classroom was associated with limited use of Arabic, which played 
the role of discourse markers.

Further investigation is required in research in mathematics education that 
focuses on teaching and learning of algebra in different multilingual sites. Com-
paring and contrasting findings in different multilingual sites helps to have a 
deeper understanding of the role of triadic dialogue and translanguaging in teach-
ing and learning of mathematical properties and conventions, particularly in alge-
bra. Another aim is to improve the methodological approaches. I consider that 
comparing the two classrooms of this study, which were quite different in nature 
as a limitation of this study. The findings show that the use of triadic dialogue 
is different since the mathematical content in the two classrooms is of different 
nature (teaching algebraic thinking (i.e., properties) versus teaching algebraic 
conventions). In this respect, the comparison between the two classrooms in 
terms of triadic dialogue was rather trivial. For instance, comparing two class-
rooms of same nature (either both classes cover properties or otherwise conven-
tions in algebra) with the different use of triadic dialogue and translanguaging 
can be explored in a future research project. This suggestion aligns with recent 
research studies that are implemented in different multilingual sites with the 
aim to develop recommendations in order to enhance the quality of mathematics 
instruction and consequently to impact the learning of students.
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