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ABSTRACT ARTICLE HISTORY
Science education in the Arab world is conducted in various Received 30 August 2017
multilingual contexts. When science is taught in Arabic, diglossia —  Accepted 4 June 2019
the coexistence of the formal language of literacy alongside a local

spoken variety - constitutes a multilingual setting the KEYWORDS

. ' Student-teacher interaction;
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compares teacher-student interaction in two first grade elementary science; diglossia
classrooms in Lebanon where science was taught in Arabic by two
teachers with di erent preferences regarding the use of Arabic
language varieties. Four lessons in each classroom were video- and
audio-recorded and later transcribed. Teacher and student utterances
were coded at six levels: class, participant, Arabic language variety,
length of utterance, move, and function. Quantitative analyses are
reported and qualitative illustrations of key patterns are presented
and analysed. Typical IRF patterns of classroom discourse as well as
di erences in the purposes to which IRF sequences were put could
be identified and the roles played by Arabic language varieties
described. The findings are discussed from three perspectives: a
sociocultural perspective on language in teaching and learning; a
three-pronged perspective on multilingual classrooms in which
language can be viewed as a problem, a right and a resource; and
the sociolinguistics and psychology of Arabic diglossia.

Introduction

In the last two decades, international comparative assessments, such as TIMSS, have con-
sistently located Arab states, including Lebanon, well below the international average in
science achievement.* An authoritative review of the literature on science education in
the Arab countries by Dagher and BouJaoude (2011), based on their edited volume,
The world of science education: Arab states (BouJaoude & Dagher, 2009), identifies
language of instruction as among the key challenges of science education in the region.
Moreover, BouJaoude and El-Hage (2016) synthesise and update two earlier reviews of
science education research and practice in Lebanon, specifically (BouJaoude & Abd-El-
Khalick, 2004; BouJaoude, Abd-El-Khalick, & El-Hage, 2009). Here again, the language
of instruction is seen as one of the major challenges inherent to the school system.
These reviews at the regional and national levels have revealed a clear absence of research
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on the role of language in teaching and learning science and the challenges that language
of instruction might be presenting to achieving quality science education. Even in the
absence of research, the language of instruction has been identified as a challenge due
to the complexity of the language situation in the region (Amin, 2009). First, Arabic
itself comes in two varieties, a phenomenon referred to as diglossia (Ferguson,
1959) where Modern Standard Arabic (MSA), the pan-Arab language of literacy, coexists
with local, regional spoken dialects. This diglossia is sometimes cited as an obstacle to high
quality education in the Arab region (Maamouri, 1998). Second, a foreign international
language, like English or French, is also used as the language of instruction in science
and mathematics at various educational levels in a number of Arab countries, including
Lebanon. In addition, a number of minority languages are spoken — e.g. Armenian,
Berber, Kurdish, Eastern Aramaic — with some used to a limited extent as a language of
education in some countries.

Amin (2009) focused attention on the issue of language of instruction of science edu-
cation in the Arab region and pointed out that a number of questions related to this issue
are often asked: Should science education in the Arab region be conducted in Arabic or an
international language? If the goal is to develop proficiency in science in an international
language, should instruction begin in Arabic, and if so, when should the transition from
Arabic to the international language be made? When science is taught in a foreign
language, what challenges does that pose to teaching and learning? If science is taught
in Arabic, should local spoken varieties play a role in science instruction? Indeed, what
are the implications of diglossia when science is taught in Arabic?

At the time of writing, Amin (2009) was not able to identify any empirical studies con-
ducted in the Arab region that addressed these questions in K-12 science education.
Recently, however, Salloum and BoulJaoude (2017) have examined the use of Arabic
and English in Lebanese middle-school science classrooms ranging in SES, where the
target language of instruction in all cases was English. They found that teachers in
lower SES classrooms (i.e. public schools) used Arabic more freely as a resource to help
students achieve conceptual understanding but emphasised English when the focus
shifted to preparation for tests. The authors suggest that the prestige of English encourages
an ‘authoritative’ environment in private schools that limits the use of Arabic as a
meaning-making resource in science instruction. This work is important because it
begins to contribute a much needed empirical perspective on the linguistic challenges
of teaching science in Lebanon, which occurs within a number of di erent multilingual
contexts.

The study reported in this paper addresses another kind of multilingual context in
Lebanon, where science is taught in Arabic. While all students in public and private
schools in Lebanon are taught science in a foreign language (either English or French)
from middle school and on, some schools will begin science instruction in Arabic. More-
over, the linguistic context of this study resembles many contexts around the Arab world,
where science instruction not only begins in Arabic but continues in Arabic throughout K-
12 education. This is a multilingual context because even when the language of instruction
iso cially MSA, the language of literacy, students and teachers will also bring to the class-
room their everyday spoken Arabic language variety. Thus, this study begins to examine
the implications of the phenomenon of Arabic diglossia for teaching and learning when
science is taught in Arabic. More specifically, it seeks to document patterns in classroom
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discourse when science is taught in Arabic in the early years and to explore whether
di erent patterns of use of MSA and a local spoken variety, in this case, Lebanese
Arabic, have implications for the pedagogical quality of the discourse. To his end, the
study compares the discourse in two first grade elementary classrooms, taught by two tea-
chers each with a di erent attitude and declared preference with regard to the use of the
two Arabic language varieties in the classroom. The units of analysis and specific research
guestions of this study are grounded in three theoretical perspectives and empirical
research conducted within these perspectives in other linguistic contexts. In the rest of
this introductory section, we review these three perspectives in turn: a sociocultural per-
spective on the role of language in teaching and learning; negotiating language as a right,
an instructional problem and a resource in multilingual classrooms; and the sociolinguis-
tics and psychology of diglossia.

A sociocultural perspective on the role of language in teaching and learning

The role of language in the teaching and learning of science, and other subjects, is use-
fully framed within a sociocultural theory of learning and development. Vygotsky’s
(1978, 1986) initial formulation of this theory highlighted symbolic tools (especially
language) as mediators of thought and communication as a mode of intersubjective
interaction between interlocutors in which thought is initially realised. Vygotsky’s
theory has framed more recent investigations of learning and has seen theoretical elab-
orations and extensions in a number of directions (Cazden, 2001; Lemke, 1990; Mercer,
1995; Wells, 1999). Two complementary perspectives on the role of language in teaching
and learning, seen from a sociocultural perspective, can be distinguished, and help clarify
the focus of the present study. On the one hand, the specialised use of language for par-
ticular purposes mediates particular scientific modes of thought such as classification
and explanation (Gee, 2005; Halliday & Martin, 1993; Lemke, 1990). This perspective
views language as a mediator of the knowledge and skills that a learner appropriates
— i.e. the content of learning. On the other hand, language is also used to enact the inter-
action between teacher and learner(s) and among learners themselves (Cazden, 2001;
Mercer, 1995; Wells, 1999). This perspective views language as mediating the process
of learning.

The present study adopts the second of these perspectives and focuses on characterising
the process of classroom interaction between teacher and students when science is taught
in Arabic, while fully acknowledging the importance of a complementary focus on the
content of learning (the focus of a follow-up study). Educational research from a sociocul-
tural perspective, including research in science education specifically, has investigated the
dynamics of classroom discourse for a few decades now (see e.g. Alexander, 2000; Barnes,
1976; Cazden, 2001; Dillon, 1990; Mercer, 1995; Mercer & Dawes, 2008; Nassaji & Wells,
2000; Wells, 1999; Wells & Arauz, 2006). Various broad characterisations of teachers’ and
students’ roles in the classroom, and the modes of interaction in which they participate,
can be found in the literature. For example, Dillon (1990) compared the teacher-controlled
‘recitation’ with the looser discourse form of ‘discussion,” with the latter often driven by
higher-order questions. Moreover, Mercer and colleagues (Mercer, 1995; Mercer &
Dawes, 2008) have contrasted forms of interaction among student peers, distinguishing
‘disputational,’ ‘cumulative’ and ‘exploratory’ talk. Exploratory talk, involving the joint
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construction of knowledge by members of a peer group, where students evaluate the con-
tributions of other members of the group and build on their contributions in a jointe ort
to arrive at a better collective understanding, has been linked to cognitive gains (Mercer &
Dawes, 2008).

Researchers investigating classroom discourse have also been interested in making
comparisons across cultures. In what might be the most comprehensive study of its
kind, Alexander (2000) conducted an extensive comparative study of pedagogy in five
countries: England, France, India, Russia, and the United States. In this study, Alexander
sought to compare the learning experience of elementary school students in these
countries by conducting comparative analyses at multiple levels including national edu-
cational policies, school values and organisation, the structuring of learning tasks in the
classroom and the classroom discourse patterns that teachers and students enact. With
regard to the comparison of classroom discourse patterns, Alexander located the typical
discourse patterns in each country studied along a continuum from ‘directed’ (India) to
‘negotiated’ (United States) discourse, locating Russia, France and England at intermediate
points along this continuum. However, Alexander is cautious not to simply equate ‘nego-
tiated’ discourse with high quality and ‘directed’ discourse with low quality learning
environments.

Close attention to the details of classroom discourse reveals diversity within more
global discourse patterns and allows for a more subtle consideration of the pedagogical
quality of classroom discourse. A prominent example of this is the Initiate-Response-
Follow up (IRF) sequence identified in many classrooms across cultures and has often
been criticised as reflecting a teacher-centered discourse format that is not conducive to
student learning in science and more generally (see Wells, 1999 for discussion).
However, closer examination of this pattern and the uses to which it is put reveals vari-
ations that impact the quality of the learning experience generated in the classroom. In
its most typical and strict instantiation, the IRF is realised by the teacher introducing
an issue/topic to be thought about by the class, often by asking a question, a student or
multiple students then respond, and the teacher follows up that response, often by per-
forming some kind of evaluation. Wells and colleagues (Nassaji & Wells, 2000; Wells,
1999; Wells & Arauz, 2006) have shown, however, that the IRF sequence can be
thought of as a flexible tool that can be used in a variety of ways. They have shown
that the particularly important follow up move can be used to perform a variety of
di erent functions. For example, by evaluating a student response the teacher can
inhibit subsequent engagement with the topic by students. If, instead, a teacher simply
acknowledges the contribution, extends the student’s idea or requests further elaboration
or justification by the student, the interaction is more likely to enact a process of knowl-
edge construction in which the student is an active participant; the interaction would begin
to resemble what Wells (1999) has referred to as ‘dialogic inquiry’ focusing more on invol-
ving learners in the dynamic process of knowledge construction rather than focusing on
the end product of knowledge. In science, this is particularly important given the abstract
nature of scientific ideas and unfamiliar language in which that knowledge is formulated
(Halliday & Martin, 1993). Engaging science learners in an open-ended process of sense-
making, while sca olding their use of scientific language, is central to e ective science
learning (Lemke, 1990; Wells, 1999).
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Acknowledging the versatile nature of the IRF discourse pattern, Salloum and Bou-
Jaoude (in press) show how it has been used by teachers in Lebanese middle-school
science classrooms, where the language of instruction is English, to manage the tension
between developing students’ conceptual understanding and preparing them to sit for
high stakes tests. The study reported here explores further the various purposes to
which the IRF sequence can be put in the context of teaching science in Arabic, where
more than one variety of the language can be used by teachers and students. We ask, to
what extent is a strict version of the IRF pattern realised when science is being taught
in Arabic in first-grade elementary classrooms in Lebanon and what di erent functions
are served by various instantiations of the IRF sequence in this setting.

Multilingualism in classroom discourse: negotiating language as a right, an
instructional problem and a resource

An examination of the dynamics of science classroom discourse as it relates to patterns of
use of two Arabic language varieties would benefit from a theoretical lens that goes beyond
the sequential analysis of discourse moves. In this sub-section, we outline a perspective on
classroom discourse drawing on research from around the world that has now acknowl-
edged that monolingual classrooms are actually quite rare, with multilingual classrooms
being more the norm than the exception as a result of many social, historical and political
factors (New London Group, 2000).

Seen from one perspective, multilingual classrooms are a problem. Many multilingual
classrooms around the world typically exist as a result of the o cial language of instruc-
tion di ering from the primary language(s) of many (if not all) students. At the time of
writing, Walter (2010) estimates that one-third of the world’s population is not provided
with access to education in their primary language, understood as the language in which
they have the greatest proficiency. In the case of science, a number of reviews (e.g. Buxton
& Lee, 2014; Lee, 2005; Rollnick, 2000) have, not surprisingly, documented that there is an
achievement gap between those receiving instruction in their primary language and those
receiving it in a di erent language. More specifically, research has documented that non-
native speakers of the language of instruction find it harder to express their ideas (Curtis &
Millar, 1988), have greater di culty applying their ideas to everyday life (Bunyi, 1999) and
face di culties with reading and writing (see Rollnick, 2000 for review). More generally,
Walter (2010) argues that language of instruction is an important variable impacting the
quality of education with implications for cognitive outcomes, access and participation,
and the cost e ectiveness of schooling.

Discussion of the evidence documenting the pedagogical advantage of instruction in
students’ primary language is often linked to the socio-political causes — e.g. colonial
history, occupation, or the imposition of a standard language variety on minority
groups — which deny students access to education in the language in which they are
most proficient (Reaser & Adger, 2010; Walter, 2010). In such contexts, education in a
primary language is often seen as a right. Viewing education in a student’s primary
language as a right can be traced to a 1953 UNESCO report declaring this right as ‘axio-
matic’ on pedagogical and human rights grounds. In the context of the Arab region, Bou-
Jaoude and Sayah (2000) engaged with the debate over whether science should be taught in
Arabic or a foreign international language. Reviewing the evidence from around the world
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suggesting that students are at a disadvantage when learning science in a language other
than their primary language, they cautiously conclude that this suggests that teaching
science in Arabic in the Arab world would be preferable on pedagogical grounds.
However, they caution that empirical research conducted in the Arab world is still
needed before drawing strong conclusions. Amin (2009) comments that one reason for
caution in extrapolating results from elsewhere is the diglossic nature of Arabic and the
fact that MSA, the Arabic language of literacy, is not actually anyone’s primary language
(see below for discussion). Moreover, many in the region perceive access to education in
science and other technical subjects in an international language like English as desirable
for both economic and political reasons (Amin, 2009; BouJaoude & Sayah, 2000). Thus, in
many multilingual educational settings around the world, learning through a language
other than ones primary language is viewed as a problem and access to education in
the primary language can be seen as a right. However, specific linguistic features (e.g.
diglossia in the Arab region) and particular social, economic and political considerations
(e.g. the desire for access to technical fields of work and national economic development
goals) do complicate both the problem and the rights perspectives.

In most contexts globally, socio-political realities impose themselves on schools and
classrooms. Consequently, science teachers are forced to deal with the resulting linguistic
complexities in their classrooms, accepting that many of their students bring primary
languages to their classrooms that di er from the o cial language of instruction. Research
on science teaching in these settings has increasingly emphasised the value of viewing stu-
dents’ linguistic repertoires as resources. In the United States, the Chéche Konnen Project
conducted by Ballenger, Roseberry, Warren and colleagues (Ballenger, 1997, 2000; Waren,
Rosebery, & Conant, 1994; Warren, Ballenger, Ogonowsky, Rosebery, & Hudicourt-
Barnes, 2001), has explored how students who are native speakers of Haitian Creole
can, with appropriate support, participate in inquiry science instruction, although
English is the o cial language of instruction. In this project, allowing students to draw
on their primary language has allowed them to make subtle conceptual distinctions and
formulate hypotheses that would have not be possible in an English-only medium of
instruction (Warren et al., 2001).

In South Africa, the dominant language of science instruction is English but in most
classrooms students bring with them a number of di erent primary languages. In this
context, Setati, Adler, Reed, and Bapoo (2002) have supported teachers and learners to
draw freely from their knowledge of English and their primary languages so as to
engage meaningfully in the discourse of science and mathematics classrooms. This ‘codes-
witching’ was encouraged as a useful resource midway along a learning trajectory starting
with the use of everyday sense-making in the primary language and ending with the use of
scientific (or mathematical) discourse in English. Similarly, Probyn (2015) describes in
detail how one science teacher skilfully and deliberately drew on the linguistic resources
in his classroom in a township school in South Africa to bridge between his students’
everyday discourse and the target disciplinary discourse. Probyn refers to this teaching
strategy as ‘pedagogical translanguaging’ (as opposed to ‘codeswitching’) to emphasise
the value of students’ full repertoires of linguistic knowledge (regardless of the particular
named languages with which elements of this knowledge are associated).

The work briefly reviewed illustrates three perspectives on language in multilingual edu-
cational settings — what Ruiz (1984) referred to as language-as-problem, language-as-right
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and language-as-resource. In the context of their research on multilingual mathematics
classrooms in Catalonia, Spain and South Africa, Planas and Setati-Phakeng (2014) illustrate
the importance of acknowledging all three perspectives, while emphasising a language-as-
resource perspective in their work. They show that analysis of classroom discourse and
teacher and student interviews from these three perspectives on language simultaneously
allows tensions across them to be identified, exposing hidden complexities to the phenom-
enon of multilingualism in mathematics (and one could add science) classrooms. For
example, they illustrate the tension between the language-as-resource and language-as-
problem perspectives in teachers’ attempts to deal with the tension between teaching math-
ematics and teaching the target language of instruction. This three-perspective lens will be
adopted in this study, to help interpret teachers’ declared preferences for a particular Arabic
language variety when teaching science in Arabic, and to clarify the ways in which emergent
discourse patterns in the classroom reflect attempts to balance competing goals.

The sociolinguistics and psychology of Arabic diglossia

This study is also framed in terms of a number of assumptions related to the sociolinguis-
tics and psychology of the phenomenon of diglossia. The application of sociolinguistic and
psychological perspectives on Arabic to educational issues has been limited to date (see
Haeri, 2000). The empirical phenomena reported here will provide feedback regarding
the validity and practical value of the theoretical assumptions described in this section.

The characterisation of the Arabic language by sociolinguists in terms of the concept of
diglossia is often traced to Charles Ferguson (1959). In that early statement, diglossia as a
dichotomous characterization of Arabic varieties was emphasised: the co-existence of two
language varieties which are used by speakers of the language in two di erent types of con-
texts: formal contexts (e.g. writing, formal lectures) and informal contexts of everyday
conversation and daily interaction. Applying this concept to Arabic distinguished
Modern Standard Arabic (MSA) as a formal variety, the pan-Arab language of literacy,
used with minor variations across Arab countries by educated individuals in formal con-
texts, on the one hand; and local and regional spoken varieties of Arabic, or ‘dialects’ (e.g.
Egyptian, Iraqi, Lebanese, Moroccan) used informally in everyday conversation, on the
other. In this formulation, it is the local spoken variety that can, strictly speaking, be
referred to as anyone’s ‘native’ or ‘primary’ language (understood as the language to
which a child is exposed at birth and is used in most everyday contexts). MSA and the
spoken local/regional varieties di er in their phonology, grammar, and vocabulary and
the spoken varieties themselves di er along all these dimensions as well.

Sociolinguists, including Ferguson himself, have since acknowledged, however, that
from a descriptive point of view, characterising the varieties of Arabic in terms of a
strict dichotomy between MSA and each local spoken variety is probably an oversimplifi-
cation (Badawi, 1973; Ferguson, 1991; Hary, 1996). These more recent treatments suggest
instead the existence of intermediate varieties (e.g. the spoken variety of highly educated
individuals), possibly even a continuum of variation between MSA and the spoken var-
ieties. That said, the descriptive complexity identified by sociolinguists coexists with
diglossia as a psychological, metalinguistic phenomenon. Metalinguistic categories and
attitudes of speakers of Arabic, distinguish a high status variety of Arabic (MSA) and
a low status ‘dialect,” often viewed as a corrupted version of the high variety (Brustad,



INTERNATIONAL JOURNAL OF SCIENCE EDUCATION e 2297

2017, Ferguson, 1991). Brustad (2017) points out that what Arabic speakers now consider
a strict dichotomy between the high (fusha) and low (ammiya) varieties were in fact used
together in written documents as recently as the nineteenth century. She has argued that
the dichotomous notion of diglossia is best seen as an ideology that emerged in the
context of an emerging Arab nationalism in the late nineteenth century (see also Sulei-
man, 2003 for a discussion of the connection between language and Arab nationalism).
While Arabic diglossia might be limited as a descriptive concept within linguistics, from
this perspective, speakers of the language experience choice among varieties of Arabic as a
dichotomous one between MSA and the local spoken variety (and indeed speakers of
more than one spoken variety would consider these to be additional varieties from
which they might draw).

Evidence from research on Arabic literacy acquisition and psycholinguistic research
reinforce this tension between accepting and rejecting a dichotomous view of Arabic
language varieties. On the one hand, psycholinguistic research suggests that the cognitive
e ects of being proficient in MSA and a local variety of spoken Arabic are similar to the
e ects of bilingualism (such as speaking both English and Spanish) (Eviatar & Ibrahim,
2001). On the other hand, research on the e ect of the mother tongue on the development
of Arabic literacy (i.e. MSA) in Morocco has revealed an advantage to speakers of Moroc-
can Arabic when compared to speakers of Berber (Wagner, 1993).

The varying perspectives on Arabic o ered by studies reviewed in this section suggest
caution when using the concept of diglossia in educational research. On the one hand, it is
important to acknowledge the perspectives of teachers and students as speakers of a
language with metalinguistic categories and ideological commitments which incorporate
the categorical distinctions between Arabic language varieties implied by the concept of
diglossia. On the other hand, documenting teachers’ and students’ use of the language
and their linguistic competence might not be well served by drawing on a strictly dichot-
omous notion such as diglossia. For the latter, characterising language use and its contri-
bution to classroom discourse interaction might be more appropriately conducted in
terms of a recognition of the speakers full linguistic repertoire, without distinguishing
between named linguistic varieties — i.e. a notion of ‘translanguaging’ might be more
appropriate for this purpose (Otheguy, Garcia, & Reid, 2015).

In light of this discussion, the present study will adopt diglossia as an analytical lens treat-
ing its relevance to characterising teacher-student interaction in elementary science class-
rooms as a working hypothesis. But the tension between a distinction between two
varieties of Arabic (MSA and a ‘dialect’) as a metalinguistic and ideological construct that
might hide a more complex descriptive reality will be acknowledged and this tension will
be appealed to interpret the discourse interaction in the two classrooms investigated in
this study. Indeed, this study will examine whether explicitly articulated language use prefer-
ences by teachers are reflected in their actual use of Arabic language varieties in the
classroom.

Study objectives and research questions

This study begins to examine the nature of classroom discourse when science is taught in
Arabic in the early elementary years. The study focuses on the role of language in the
process of teaching and learning, examining teacher-student interaction with a particular
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interest in the implications of the phenomenon of diglossia for the nature of this inter-
action. To this end, the discourse patterns of two first grade classrooms will be compared
in which each teacher has indicated explicitly a di erent preference for the use of Arabic
language varieties during science instruction. The following specific research questions
guided this study:

(1) To what extent does a strict IRF interaction pattern characterise instruction when
science is taught in Arabic in two first grade classrooms in Lebanon?

(2) What are the di erent purposes to which IRF interaction patterns are put when
science is taught in Arabic?

(3) Are teachers’ declared preferences for the use of Arabic language varieties reflected in
actual patterns of language use in the classroom?

(4) How do interaction patterns during science instruction in the early years vary as a
function of di erent patterns of use of Arabic language varieties in the classroom?

Method
Overview

In this study, data was collected from two intact first grade elementary (primary) class-
rooms in a private school serving a middle SES community. Science was taught in
Arabic. The participants were the two teachers (one in each class) and their students
(28 in each class). Four fifty-minute lessons were audio and video recorded and later tran-
scribed verbatim for analysis. Each utterance was coded at levels based on a coding scheme
developed and used by Gordon Wells (1999) which was adapted slightly for use in this
study. In this analysis, each utterance contributing to the classroom interaction was
coded for class, participant (teacher or student), Arabic language variety used (MSA, Leba-
nese Dialect, a mixture of both, or ambiguous), the move (initiate, respond, follow up),
length of utterance and function (e.g. repeat, reformulate, extend). Frequencies, cross-
tabulations and inferential statistical analyses were conducted to reveal discourse patterns
in the two classrooms and compare these patterns with a focus on the possible e ect of the
choice of Arabic language variety by the teachers.

Participants

The teachers and students that participated in this study taught and attended a private
school (K-12) that served a middle SES community in Beirut, Lebanon. Approximately
two-thirds of the student population in Lebanon attends private schools which serve a
wide range of SES levels. The school at which this study was conducted is representative
of many schools in Beirut, and indeed the country, in the limited resources made available
for teaching science, the dominant use of Lebanese Arabic at home (as opposed to foreign
languages such English or French), the kind of certification and in-service training
received by its teachers and class size. The language policy at the school at the time
when data was collected mandated that science and mathematics are taught in Arabic
in grades one and two followed by a switch to English in grade three. English was
taught as a foreign language as soon as students enter grade one.
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Permission was obtained from the school administration to conduct the study. The
goals of the study required that at least two teachers teaching the same material to two
di erent sections at the same grade level participate in the study. The researcher
approached the teachers teaching science in grades one and two. Two teachers teaching
science to two grade one sections volunteered to participate in the study. There were no
other criteria for the selection of the teachers. It was assumed that there would be some
variation in their patterns of use of MSA and Lebanese in their instruction. It turned
out that the two teachers had very di erent preferences regarding the use of Arabic
language varieties in their instruction that they articulated explicitly and clearly in an
initial interview (see Teacher Interviews below).

All students from the two classrooms — two sections of grade one — participated in the
study as intact classes. There were 28 students (67 years old) including girls and boys in
each class. Students sat in the classroom at desks that seated two students each. All desks
were arranged facing forwards towards the teacher and the black-board.

Data collection and preparation

Teacher interviews

Each teacher participated in a semi-structured interview conducted by the first author indi-
vidually for about 30 minutes. The teachers were asked to describe their educational back-
ground in terms of the nature of their degrees, and their areas of specialisation. They were
also asked to describe their prior teaching experience and current teaching responsibilities.
Finally, the teachers were asked to describe the school’s policy for language use in the class-
room, to indicate whether they agreed with it and why, and to explain their preferred
approach to the use of Arabic language varieties in the classroom. The interviews were
audio-recorded and transcribed. Summaries of the two teachers’ responses to the interview
questions are presented below. The names used are pseudonyms.

Sirene. Sirene obtained a bachelor’s degree in political science from the Lebanese Uni-
versity (the national university in Lebanon) and had been teaching for 13 years at the
time of the study. Her teaching responsibilities per week were 12 hours of math and
6 hours of science at grades one and two. When asked about her preference for the
language used, she stated that she fully supports the school’s language policy which is
the use of a form of MSA that is ‘simple and similar to the Lebanese dialect.’ She
explained: ‘I don't know if you have noticed but students are excited that they study
in their native language and not in a foreign one. They understand the material
better and are more capable of expressing themselves and participating in class.’
Sirene commented that she would prefer to see students continue to learn science in
Arabic. ‘In America,’ she says,

students are taught in English not in French or Arabic. But the problem in the East is that we
want to keep up with the international community and we insist on adopting a foreign
language. If a student can continue studying in Arabic, what is the problem with that? |
agree that we need to keep up with scientific progress but our language is beautiful and
we are proud of it.

But given the national policy of teaching science in a foreign language, she thinks that the
transition to English in grade three is appropriate. Sirene maintains that the emphasis on
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the use of a foreign language instruction for science and mathematics leads to the
impression that foreign languages are more important than the Arabic language.

Sirene clarified that she emphasises use of a simplified version of MSA rather than the
Lebanese dialect (LD) in her grade one and two classes. She thinks that the emphasis on
MSA in science facilitates the process of reading and understanding from books. Students
become accustomed to hearing MSA and gradually become familiar with the scientific
terms used in their books as well as the format of the questions on the exams. This way,
students are more able to acquire this new language. To help her students improve their
language proficiency, Sirene enlists the help of Arabic language teachers to identify suitable
stories in Arabic that integrate science and mathematics topics. In grades one and two, she is
not concerned with students’ ability to write properly in MSA, rather her focus is on insuring
adequate comprehension of science content in Arabic.

Nora. Nora graduated from a private, English language university in Beirut with a
bachelor’s degree in business computing. She had had 12 years of teaching experience
at the time of the study. She also taught 12 hours of mathematics and 6 hours of
science to grades one and two on a weekly basis. Nora broadly supports the current
language policy at the school of beginning science and mathematics instruction in
Arabic and maintained that students who are instructed in the Arabic language are
more capable of answering challenging science and mathematics questions on exams.
However, she suggests that science and mathematics instruction continue in Arabic for
the remainder of the elementary school years rather than make the switch at grade
three. More specifically, Nora explains that until students start demonstrating proficiency
in the English language, Lebanese Arabic should be used as the language of instruction.
She explains that when students are instructed in their native language they can commu-
nicate and express themselves more easily. In contrast, when a second language is used,
students find di culties in translating between languages and tend to remain quiet in
class.

Nora indicated that she uses LD as the language of instruction in her classes. She
explained that students are more accustomed to using this form of Arabic in expressing
their ideas and thoughts. She said that the use of LD instead of the more formal fusha
(MSA) improves communication between teacher and student. ‘The students are still
young,’ she said.

We need to speak in their language, especially grade one students. | can’t ask a student why he
is crying in fusha. For grade two students, it is easier because they have grown up a bit. | like
to communicate with students without barriers.

Nora explained that in contrast to Lebanese Arabic, MSA is considered to be a foreign
language, especially for students in grades one and two. The students often start answering
in MSA and then switch to Lebanese indicating that they are not yet proficient in the more
formal variety of Arabic. Students in grades three and four are more accustomed to
instruction in MSA since the language is employed in other disciplines. She maintained
that teaching students MSA is the responsibility of the Arabic language teacher.

Classroom interaction
Data were collected from the two classrooms over a six week period during which the
topics addressed included the seasons; the senses, sense organs and their parts and
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functions; food groups; personal health and hygiene. Four lessons in each classroom were
audio and video recorded. To collect audio from all classroom participants (teacher and
students) multiple recorders were used. The teacher wore an audio recorder with lapel
microphone. A recorder was placed on each desk at which two students were seated.
The result was fifteen parallel audio recordings for each lesson in each class. Verbatim
transcripts were prepared by repeated passes through the multiple recordings. Thus, a
single complete transcript was prepared for each lesson for each class. Given the purposes
of this study, individual student identities were not preserved in the transcripts. Utterances
were coded as being contributed by the teacher or one of the students in the class.
However, the video recording can still be used to identify individual students if this is
needed for future analyses. The transcripts were prepared by one research assistant and
then double-checked by a second.

Coding

The transcripts were coded using a slightly modified version of a coding scheme developed
by Wells (1999) to capture the sequential features of discourse interaction in classroom
settings. The core of the coding system is the exchange, which captures the minimal
unit of spoken discourse interaction between interlocutors. An exchange consists, at
least, of an initiating move followed by a response. A third move in an exchange, which
is optional, is a follow-up where an interlocutor will acknowledge, evaluate, extend or
more generally provide some comment on the response, which could include a follow-
up question of some kind. The coding of the transcript captured both hierarchical
levels higher than the exchange to capture the thematic organisation of the discourse of
the lesson and levels lower than the exchange to look more closely at the role and
specific function of specific utterances.

At a hierarchical level higher than the exchange it is useful to think of the interaction in
terms of a series of exchanges. In order to capture the organisation of the ideas/topics
addressed in a series of exchanges, Wells distinguishes di erent types of exchanges. An
exchange that introduces a new idea or topic to the discourse is referred to as a nuclear
exchange. A nuclear exchange has a certain degree of independence from the previous
flow in the interaction and could in principle stand alone. In contrast, a bound exchange
cannot exist alone but relies on the existence of a prior nuclear exchange. Bound exchanges
constitute exchanges with their own initiate, respond and (possibly) follow-up moves, but
where the idea/topic introduced in the nuclear exchange is pursued further (a so-called
dependent exchange) or a problem in the communication needs to be negotiated, such
as a request for clarification (a so-called embedded exchange). A nuclear exchange with
its dependent and/or embedded exchanges constitutes a sequence. Thus, a sequence con-
stitutes a unit of the discursive interaction dealing with a particular topic or idea. In turn, a
series of sequences make up an episode. In a classroom setting, an episode can be thought
of as an activity with some degree of internal coherence. While the transcripts were coded
at the level of the exchange type (nuclear, dependent or embedded) and sequence to make
qualitative sense of the flow of the interaction, these were not analysed quantitatively for
the purposes of this paper.

At a more fine-grained level than an exchange, the coding distinguished moves within
an exchange. That is, an utterance was coded as either initiating an exchange, serving as a
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response or providing a follow up to a response. Moreover, each utterance was also coded
for the function it performs. We asked what each utterance is doing, what function it is
serving. In other words, is the teacher or a student requesting information, an opinion,
a justification or an action? Is the teacher or a student repeating or reformulating a pre-
vious utterance? Is the teacher or a student acknowledging, evaluating or extending a pre-
vious utterance? The full set of function codes used at this level and their descriptions is
listed in the Appendix.

In addition, each utterance was coded for the class (Sirene or Nora’s class) in which the
utterance was taking place and the discourse participant doing the talking. In this study,
only the distinction between teacher and student is preserved in the coding. The identities
of individual students in the class were not preserved in the transcription (as mentioned
above).

A final layer of coding concerns the language used. Instruction was in Arabic in both
classrooms studied, but as explained in the introduction, both Modern Standard Arabic
(MSA) and the colloquial Lebanese dialect (LD) are used in classroom instruction. More-
over, given the multilingual nature of the context of the country and the bilingual nature of
the school system, foreign languages, mainly English or French can be used (although with
little frequency in the two classrooms studied here). At the level of language, the codes
used per utterance were MSA, LD, mixed (MSA/LD) and ambiguous. While occasionally
English or French were used these occurred with such little frequency and so were not
worth a coding category. These were very occasional single word insertions such as
‘pizza’ or ‘Kleenex.’ These very rare foreign word insertions were ignored. That is, an utter-
ance expressed in MSA with a foreign word insertion was coded as MSA; an LD utterance
with a foreign word was coded as LD; and a mixed (MSA/LD) utterance with a foreign
language word was coded as mixed (MSA/LD). Utterances coded as ambiguous were
those for which it was di cult to disambiguate between MSA and LD. An example is
an utterance consisting of a single word that exists in both MSA and LD and where the
pronunciation does not disambiguate between the two language varieties. Utterances
most commonly coded as ambiguous were cases where someone’s name was called out,
usually when the teacher nominated a student to speak. The transcript excerpt in
Figure 1 illustrates the coding categories. In the description of the coding above it is
clear that the basic coding unit is what we have referred to as an ‘utterance.” This can
loosely be thought of as a turn in speech. However, more precisely, the coding level of
move (initiate, respond, follow up) was used as a guide to segment the transcript into
utterances. This enabled us to deal with cases where an extended single turn (often by
the teacher) could be seen as spanning several moves. Most notably, a teacher could
provide a follow up to a student’s response and then initiate a new exchange. We con-
sidered it appropriate to segment such aspects of a single turn into more than one
‘utterance.’

Coding on the whole data set of the four lessons for each of the two classes analysed
(4106 utterances in total) was conducted by one coder (the first author). To ensure
reliability of the coding procedure, a second coder (the second author) coded 20% of
the utterances independently. Percentage agreement across coders for the di erent
levels of coding was as follows: language variety (89.9%),% exchange type (99.9%), move
(89%), and function (72). All the degrees of inter-coder agreement were satisfactory
except function, which was a concern. Disagreements in function coding were scrutinised.
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Utterance Language Participant  Exchange Move Function
Variety Type

Mixed Teacher Nuclear Initiate Req. Action

e aeky pln S a5 S
f (MSA/LD) Inform

She Gy 0S8 a5 JS dall
oiallsla Gial) Jo o puday g lasy
) gand o Ld

T: I want every one of you to close
your eyes, with your eyelid; every
one of you close your eyes and put
and place your hand on your eyelid,
this is the eyelid; you see what it’s
called, the eyelid

Si8d e Cuned Ul ik LD Student Nuclear Respond Inform
) Req. Pos/Neg.

S: I closed my eyes; did you see?

e e L) Ll LD Student Nuclear Respond Inform

S: I’'m opening my eyes
b a LD Teacher Nuclear Follow Up  Acknowledge
T: OK

o AN IPR YU PEIUPN FUPEN LD Teacher Dependent Initiate Req. Inform

T: Which one of you knows what the
use of the eyelid is?

(e o el Amb. Student Embedded Initiate Bid

S: Miss Miss Miss

Figure 1. lllustration of the application of the coding categories from a portion of transcript from Nora’s
class. Each turn in the transcript excerpt is presented in the original Arabic followed by the English
translation. T = teacher; S = Student; Regular font indicates use of LD, bold indicates MSA and italics
indicates ambiguous usage.

Many of these involved the subtle di erence between inform, suggest, and opinion. The
di culty here was in judging whether the teacher treated a student contribution as one
that could be judged correct or incorrect (inform), whether more than one correct
answer would be acceptable (suggest) or whether the contribution is treated as a personal
view not subject to evaluation as correct or not (opinion). In cases where a teacher doesn’t
clearly evaluate the student contribution, it can be di cult to make this judgement.
Excluding these cases from the calculation produced a percentage agreement between
coders of 89%.

Results

This study sought to characterise the discourse patterns in two classrooms in which science
was being taught in Arabic and to compare these patterns as a function of the teachers’
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di erent patterns of use of the two Arabic language varieties. We were interested to docu-
ment if teachers’ declared preferences for Arabic language variety as a language of instruc-
tion was reflected in their actual patterns of use in the classroom. Moreover, we were
interested in the extent to which a strict IRF pattern, in which the teacher initiates and
exchange, a student responds, then the teacher evaluates, dominated the classroom discourse
and the extent to which variations in the pattern and the function to which it was put can be
linked to patterns in the teachers’ and students’ use of Arabic language varieties.

Contrasting the use of the two varieties of Arabic by the two teachers in the
classroom

The analysis began with a documentation of the actual use of Arabic language varieties by
the two teachers. In her interview, Sirene explicitly declared her preference for the use of
MSA since it was important to her that she contributes to the development of her students’
MSA proficiency. Nora indicated that she preferred to use LD since she wanted to be able
to communicate meaningfully with her young students and to allow them to express them-
selves e ectively. What was the actual use of Arabic language varieties by these two tea-
chers as they taught science to their grade one students?

Table 1 documents the frequency of use of Modern Standard Arabic (MSA) and the
Lebanese dialect (LD), either alone or in combination within an utterance, in each of
the two classrooms. Sirene’s commitment to the use of MSA as expressed by her explicitly
is clearly reflected in her use of that language variety in the classroom 74% of the time. In
turn, Nora’s commitment to using a language familiar to students is reflected in her greater
use of the LD (46%) compared to her use of MSA (30%). There are other findings regard-
ing the relative frequency of teacher and student utterances in the two classrooms and the
students’ own use of Arabic language variety but these will be reported in the next section
in the context of a broader consideration of the discourse patterns in the two classrooms
and the di erences between them.

Dominant discourse patterns across the two classrooms
Before comparing the two classrooms, we first describe the dominant discourse patterns
across both classrooms. The study began with the assumption that the mode of instruction

Table 1. Frequency cross-tabulation of Arabic language variety use by participant (teacher vs. student)
and class (Sirene’s vs. Nora’s).

Language variety

Mixed (MSA/
MSA LD LD) Ambiguous Total
Class Freq. % Freq. % Freq. % Freq. % Freq. %
Sirene Teacher 733 74 57 6 125 13 65 7 980 100
Students 369 58 226 35 23 4 19 3 637 100
Total 1102 68 283 18 148 9 84 5 1617 100
Nora Teacher 385 30 590 46 294 22 25 2 1294 100
Students 259 22 809 68 37 3 90 7 1195 100
Total 644 26 1399 56 331 13 115 5 2489 100
Total Teacher 1118 49 647 29 419 18 90 4 2274 100
Student 628 34 1035 57 60 3 109 6 1832 100
Total 1746 42 1682 41 479 12 199 5 4106 100
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in these two classrooms would be ‘traditional’ in the sense that the classroom interaction
would be strongly controlled by the teacher. An initial indication of teacher dominance
would be the relative frequency of utterances made by the teacher and by students and
the average lengths of their utterances. It would also be reflected in the frequency with
which either the teacher or students performed the various move types (Initiate,
Respond, Follow up).

With regard to the relative frequency of utterances made by the teachers and the stu-
dents, the data in Table 1 provides relevant information. Out of the total number of utter-
ances across the two classes (4106), 55% (2274) are contributed by the teachers and 45%
(1832) are contributed by the students. With regard to length of utterances, Table 2 pro-
vides a breakdown by class and by participant. The overall mean length of utterance of the
teachers across both classrooms is 7.36 words to the students’ 2.77 words. Broadly, the
picture that emerges from the relative frequency and length of utterance data is that the
teachers make relatively long contributions that are followed almost always with a short
contribution from the students.

What about the moves made by the various participants in the lessons analysed? Do the
exchanges seem to follow a strict IRF sequence? If so, who initiates exchanges, who
responds, and who follows up? Table 3 presents the frequency distribution of moves by
participant and class. Overall, 39% of the moves are initiate, 41% are respond and 20%
are follow ups. This reflects a pattern where attempts to initiate an exchange result in a
response, with marginally more responses indicating that very occasionally more than
one response is given to a single initiate move. On about half of these occasions when
initiate/respond pairs are produced there is a follow up to the response. Consistent with
the typical IRF pattern frequently described in the literature, the teachers’ contributions
are primarily initiate (57%) and follow up moves (33%). Only occasionally do they
respond to an initiate move (10%). In turn, students’ moves are primarily respond
moves (79%). Overall, the dominant discourse pattern across both classes is an initiation
by a teacher, a response (or more) by a student, and for about half of the exchanges the
teacher will provide a follow up.

What are teachers and students doing with their moves? We begin with the teacher.
Figure 2(a) presents a frequency distribution of the functions to which the two teachers
put their utterances. In order of decreasing frequency, the six most frequently used func-
tions are: requesting information, requesting actions, nominating students to take turns,
extending student contributions, repeating student contributions and informing. These
six functions dominate both teachers’ contributions and their relative frequencies match

Table 2. Mean length of utterance of teacher and students by classroom.

Class Mean (words) N
Sirene Teacher 8.60 980
Student 2.60 637
Total 6.24 1617
Nora Teacher 6.42 1294
Student 2.87 1195
Total 4.72 2489
Total Teacher 7.36 2274
Student 2,77 1832

Total 5.31 4106
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Table 3. Frequency distribution of moves by participant and class.

Move
Initiate Respond Follow up Total
Class Freq. % Freq. % Freq. % Freq. %
Sirene Teacher 559 57 83 8 338 35 980 100
Student 83 13 542 85 12 2 637 100
Total 642 40 625 39 350 21 1617 100
Nora Teacher 743 57 141 11 410 32 1294 100
Student 241 20 900 75 54 5 1195 100
Total 984 40 1041 42 464 18 2489 100
Total Teacher 1302 57 224 10 748 33 2274 100
Student 324 18 1442 79 66 3 1832 100
Total 1626 39 1666 41 814 20 4106 100

one another across classes. This suggests broad similarity in how the two teachers
approach their contribution to classroom discourse.

A closer look at what the two teachers are doing with the follow up move reveals a dom-
inance of repeating, extending and reformulating (see Figure 2(b)). Students in these
classes make use of a much more limited range of functions (see Figure 2(c)), primarily
providing information or o ering suggestions.

Overall, we can say that in these two classes the teachers launch IRF exchanges pre-
dominantly asking for factual information, requesting actions of various kinds, provid-
ing information and/or nominating students to take a turn. In turn, students respond
by attempting to provide the information requested or o er suggestions from among
possible correct answers to teachers’ questions. In about half of these exchanges, the
teachers then follow up, either by repeating a student’s response, extending or reformu-
lating it.

Comparing the discourse patterns of the MSA and LD dominant classes

The previous subsection focused on characterising the common discourse patterns ident-
ified across the two classrooms. Teacher-controlled IRF sequences that are oriented pri-
marily to conveying and checking whether students have retained factual information
dominate the discourse of both classes. We focus here on describing the di erences
between Sirene and Nora’s classes — i.e. between classes in which MSA and LD dominate,
respectively. To convey the key di erences between the two classrooms in this subsection,
guantitative patterns are first presented and then qualitative illustrations of distinctive
interaction types are excerpted and analysed.

Quantitative patterns contrasting the two classrooms

First, we should note that students in Sirene’s MSA-dominant class themselves used MSA
with greater frequency — in 58% of utterances — than students in Nora’s class, who used
MSA in only 22% of utterances. Next, we examine the extent of student involvement in
the two classes (see Tables 1 and 2). In Table 1, we notice first that within the same
amount of time (four 50-minute lessons in the case of each class) there are about 50%
more utterances in Nora's LD-dominant class (2489 vs. 1617). More importantly, in
Nora’s class students contribute 48% of the utterances compared to 39% in the case of
Sirene’s class. Moreover, the relative length of utterance of teacher and student in the
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Figure 2. Frequency distributions of teacher and students use of function compared by class.
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two classes di ers (see Table 2): Nora’s mean length of utterance is less than Sirene’s; and
the students’ length of utterance in Nora’s class is greater. A 2X2 ANOVA reveals that the
di erence between the two classes is significant — i.e. there is a significant interaction
between participant and class (p < 0.001).

When the frequency distribution of move types performed by teacher and students
is compared in the two classes we also notice a di erence (see Table 3). The teachers
do dominate the initiate and follow up moves and the students dominate the respond
move in both classes. However, students in Nora’s class break this pattern more fre-
quently. Students in Nora’s class initiate exchanges 20% of the time (compared to
13% in Sirene’s class). While students very rarely perform follow up moves across
the two classes, here again students in Nora’s class more frequently perform follow
up moves, responding to the contributions of other students (5% of moves in Nora’s
class to 2% in Sirene’s).

With respect to the frequency distribution of functions, we saw that six functions domi-
nated both teachers’ utterances: requesting information, requesting actions, nominating
students to take turns, extending student contributions, repeating student contributions
and informing. Both teachers use the follow up move predominantly to repeat, extend
and reformulate. But di erences between the two teachers can be discerned. When initi-
ating an exchange, Nora is more likely to request actions than Sirene; whereas Sirene is
more likely to ask questions with ‘yes’ or ‘no’ answers. When performing the follow up
move, Sirene is more likely to make use of the reformulate function; whereas Nora is
more likely to simply acknowledge a student’s response.

To sum up the di erences between Sirene’s MSA dominant class and Nora’s LD domi-
nant class, we can say that Sirene’s class follows a stricter | (teacher) R (student) F (teacher)
discourse pattern, with Nora’s students more likely to perform initiate and follow up
moves. Sirene asks more yes/no questions and thus gets more yes/no responses. Sirene
uses the follow up move more frequently to reformulate her students’ utterances. In con-
trast, Nora is more likely to use her follow up move to simply acknowledge students’
responses. Overall, students in Nora’s class contribute more frequently and with slightly
longer utterances.

Quialitative illustrations of distinctive interaction patterns in the two classrooms

While acknowledging the broad interactional similarities across the two classrooms noted
earlier in this section, the greater use of MSA by Sirene’s and her students and greater use
of LD by Nora and her students often created a di erent ‘feel’ in the two classrooms. The
interaction sequences in Figure 3(a,b) from Sirene and Nora’s classes, respectively, illus-
trate this contrast most starkly. Figure 3(a) provides an illustration of a sustained use of
MSA by Sirene and her students. This exchange is a discussion of one of the items of a
worksheet that Sirene is using to wrap up a lesson on food groups. In this item, there is
a picture of a boy, Sami, depicted as strong and active with the caption ‘Sami is developing
well.” Sirene uses this item to encourage her students to draw on what they have learned
about food groups and the importance of a balanced diet. The exchange illustrates a couple
of features that are more typical of Sirene’s class. First, it illustrates a strict use of the IRF
pattern: all initiate and follow up moves are carried out by the teacher, and all responses
are carried out by the students. Students’ contributions are characteristically very short in
this exchange, limited to one or two words or a short phrase. The exchange includes three
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@
1 dan saly abu o J¥I B 9all:a MSA Dependent  Initiate Read
$ab (b ¢l Aol all 138 Reformulate
Jaa

T: The first picture. Sami is
developing well. This boy’s name
is Sami. Sami is developing well.

2 fsaby ala:a MSA  Embedded Initiate Regq. Clarify
T: What does ‘developing’ mean?

3 x2Sk MSA Embedded Response Clarify
S: Growing

4 plakl) £163) JS Jglily el ;. MSA  Dependent Response Read
S: Sami consumes all the food groups.
(overlapping with previous turn)

5 s S e ta MSA Dependent  Follow up Reformulate
T: He’s growing well.

6 fa ISy galy oalu pS o 0ilal ;s MSA Dependent Initiate Req. Justify
T: Why, in your opinion, is Sami
developing well?

7 culal) pdyasy L MSA Dependent Response Justify
S: Because he drinks milk.

8 culal) oyl 43y e MSA Dependent  Follow up Repetition

Figure 3. (a) An excerpt from Sirene’s classroom illustrating a sustained use of MSA by the teacher and
her students. Each turn in the transcript excerpt is presented in the original Arabic followed by the
English translation. T =teacher; S=Student; Bold = MSA; Regular = LD; Italics = Ambiguous. (b) An
excerpt from Nora’s classroom illustrating consistent use of LD by teacher and students. Each turn in
the transcript excerpt is presented in the original Arabic followed by the English translation. T=
teacher; S = Student; Bold = MSA; Regular = LD; Italics = Ambiguous.
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T: Because he drinks milk.

9 Slayl 13la e

T: What else?

10 u.ghﬂwfv‘_,&ds.b

S: Everything from milk.
11 culal) cliida JS Jglit 1a

T: He consumes all milk derivatives.

Sl 1ila e
12
T: What else?
13 psallly Juadl) -l
S: Vegetables and meats
14 poallly Jladl) :a
T: Vegetables and meats
15 dgedl oL
S: Fruits
16 Pla.h!l glsd IS Jalih P VIR

T: Sami consumes all food groups.

MSA

MSA

MSA

MSA

MSA

MSA

MSA

MSA

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Initiate

Response

Follow up

Initiate

Response

Follow up

Response

Follow up

Req. Suggest

Suggest

Reformulate

Req. Inform

Inform

Repetition

Inform

Extend

Figure 3. Continued
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(b)
1 GOS8 e o g g cuda s LD Dependent Initiate Req. Inform
Ol e i
T: OK. A question: who among you gets
really close to the television?
2 Ul -da LD Dependent Response Inform
S: Me
3 S i il s LD Dependent Initiate Req. Pos/neg
T: You get really close?
4 Ol Je 5 Gy ha LD Dependent Response Inform
S: I get really close to the television.
5 al s LD Dependent Initiate Req. Justify
T: Why?
6 Ly dla L LD Dependent Response Justify
S: Because; to enjoy it.
7 axd faul 4 c,ui JPRTIENEN LD Embedded Initiate Req. action
Req. Justify
T: Let me hear. Why? Why? Yes?
8 € il il LD Dependent Response Justify

S: To really enjoy it.

Figure 3. Continued
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10

11

13

15

16

17

Tty 38 513 1

T: If you get really close you enjoy it?

4l -l

S: Yes

Loty La (5 5 oy 13 24

T: If you get a little bit further away you
don’t enjoy it?

Jen b

S: I get upset

¢Je Jae Jsfias Bl b fde 30 2a
1 a5 b Sy cdam s e Wila

2y O alie K G Lagly Cy et
lige sdnian (i B 5 (i L

T: You get upset? Now you are saying
you get upset. Let’s listen to Wagih. But
Wagih, if you keep sitting really close to
the television after a year or two or three
your eyes will get weaker.

S: Yes

)Lﬂbuuuﬂu)ue

T: You’ll get weak vision

S: They’ll get weaker

M}\Q\Jhuﬁ)b@;‘ﬂh}e

LD

LD

LD

LD

LD

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Initiate

Response

Initiate

Response

Follow-up

Response

Follow up

Follow up

Follow up

Req. Pos/neg

Pos/neg

Req. Clarify

Clarify

Extend

Pos/neg

Extend

Reformulate

Extend Qualify

Figure 3. Continued
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18

20

21

22

23

24

T: And you’ll have to wear glasses or
use medication or something else

DS Ly Ly 3 Ui (gie cha

S: I have eye glasses that I like I like a
lot.

e S5 gl ai A g Ay a
138 Lbe Y caand Bl ccuba daa g
o) 138 | grans o) el cula g\S
L

T: Wagih, Wagih, we’re in the lesson
OK? Miss Wagih, OK. Now, no darling.
Let’s listen to this lesson, Maya.

O T S R

oA e oS8

T: Does anyone have something to say?
Who still plans to get close to the
television?

U ok
S: Me

T: Why will you get really close?

o U'_ﬁ_j\ :Ja

S: Just sometimes

sl i) gl gl JAkYI (any ) 2o
sl s Sy 8 sy Y (5 40 il
oY Os A e ot (688 a5 S

058 (S o sand) e a2 5
Siomnle sa s sk i e

T: Sometimes children try to sit near the
television to see more clearly. Every one
of you who needs to get close to the
television should go to the eye doctor.
Maybe you have weak eyesight without
knowing.

LD

LD

LD

LD

LD

LD

LD

Dependent

Embedded

Dependent

Dependent

Dependent

Dependent

Dependent

Initiate

Initiate

Initiate

Response

Initiate

Response

Follow-up

Inform

Inform

Req. Action

Req Inform

Inform

Req. Justify

Extend

Extend

Figure 3. Continued
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instances of the teacher using the reformulate function — one within an initiate move (turn
1) and two in the follow up move (turns 5 and 11). The use of reformulate in the follow up
moves illustrate Sirene’s focus on language: in the first (turn 5), Sirene expands a student’s
one-word contribution into a full sentence without adding content; in the second (turn
11), a student’s sentence fragment is expanded into a full sentence and rephrased by
the teacher using more technical language.

The excerpt from Nora’s class included in Figure 3(b) is quite di erent. This excerpt
comes from a lesson dealing with taking care of the body with a focus on sense organs,
such as eyes and ears, and the importance of avoiding various harmful behaviours. In
this particular excerpt, they are discussing taking care of the eyes and the teacher brings
up the bad habit some children might have of sitting too close to the television. This par-
ticular excerpt was selected to illustrate the greater use of LD in Nora’s classroom by both
Nora herself and her students, with this excerpt being particularly striking for the sus-
tained use of LD throughout. While the teacher clearly controls the interaction and dom-
inates the initiate and follow up moves, this excerpt illustrates a tendency of greater
departure from the typical IRF pattern in this class. For example, in turn 16, a student
interjects in the follow up slot with a reformulation of a previous contribution of one of
her classmates. Moreover, in turn 18, a student breaks the flow of the exchange to
comment that he has a pair of eye glasses that he likes, but this is not taken up further.
This exchange has the distinctive quality of being a more focused engagement, over a
number of turns, on a particular issue linking the topic of the lesson, taking care of the
body, to an everyday habit that is exemplified here by the declared behaviour and prefer-
ences of a particular student in the class. The content and the interactional features of this
exchange give it a more conversational feel, when compared to the more ‘traditional’ IRF
structure of the exchange in Sirene’s classroom (see Figure 3(a)), with her greater focus on
language as opposed to the content of the lesson.

As we saw in the description of the quantitative patterns above, Sirene’s classes are not
exclusively conducted in MSA and Nora’s classes are not exclusively conducted in LD. A
pattern of mixing MSA and LD in Sirene’s class is illustrated by the excerpt in Figure 4.
Here Sirene is leading a discussion of the importance of hygiene, specifically, when it is
important to wash ones hands. This exchange illustrates a repeated pattern of interaction
in Sirene’s class, where she poses a question to the class in MSA, one or more students
respond in LD and she then uses her follow up slot to reformulate their response into
MSA. This occurs twice in this exchange, at turns 3 and 6.

Another pattern of mixing MSA and LD in Sirene’s class is illustrated in Figure 5. Here
the class is also dealing with the theme of how to protect the eyes, which we saw earlier in
an excerpt from Nora’s class (Figure 3(b)). Mostly, this exchange is typical of the strict
interaction pattern of Sirene’s class which we saw earlier (Figure 3(a)). Here again,
Sirene is using MSA and she performs initiate and follow up moves, and students’ contri-
butions are mostly one-word responses in MSA. But we also see an example of a student
drawing on LD to make a more extended contribution (turn 6). In this contribution, the
student is reflecting the di erent ways in which sand may or may not get into the eye; he
draws on LD as a resource to do this, and indeed needs to support his utterance with a
hand gesture to indicate how sand would not enter the eye and that it would require it
to be a windy day. While this exchange also includes an example of Sirene reformulating
a student’s one-word response in LD into MSA (turn 3), this exchange is not focused on
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1 AlaiaY) g amadly Aliad) 4dS Ll Lalaig:a MSA Dependent Initiate Inform
Al ol Llaay Al (S ) AdUal, Req. Suggest

T: We also learned about how to take
care of our bodies, and to attend to
the cleanliness of the body. How do we
take care of our bodies and take an
interest in the cleanliness of our body?

2 L) Jusie 1 il Jd -l LD Dependent Respond Suggest
S: Before we start eating we wash our
hands.

3 Lalakall J gl a8 Laall S ;2 MSA Dependent Followup  Reformulate

T: We wash our hands before the
consumption of food.

4 (PRI YRR LD Dependent Initiate Req. Suggest
T: Anything else?

5 Jurie slaalle Cigéi g (el LD Dependent Respond Suggest
S: As soon as we go to the bathroom we
wash.
6 9 alaad) Jlanin) say Lyl Jkia o Mixed Dependent Followup  Reformulate
ala ) (1\3153?/

T: We wash our hands after using the
bathroom or toilet.

Figure 4. An excerpt from Siren’s class illustrating a pattern of mixing Arabic language varieties where
her use of the reformulate function in the follow up move is exemplified. Each turn in the transcript
excerpt is presented in the original Arabic followed by the English translation. T =teacher; S=
Student; Bold = MSA; Regular = LD; Italics = Ambiguous.

language but predominantly focuses on the topic of the lesson. So while Sirene is consist-
ently using MSA herself, she uses MSA to perform a number of functions, including
extending students’ contributions.

The mixing of MSA and LD in Nora’s class is somewhat di erent. The excerpt in
Figure 6 illustrates this, again with the topic being protecting the eyes, this time from
strong light. Since this exchange also involves reference to a wrap up worksheet item
(see turn 23), a clear contrast can be made with a similar situation seen earlier in
Sirene’s class (Figure 3(a)). What's noteworthy here is that Nora’s herself is mostly
using LD, with infrequent use of MSA. When she does use MSA, it is frequently in the
context of an utterance that also contains, indeed often starts with LD. We could say
that there is a reluctant use of MSA on Nora’s part here. One can only speculate about
the specific reasons (probably beyond Nora’s explicit awareness) for these uses of MSA.
Generally, Nora is certainly aware that ultimately her students will have to be able read
and respond to questions related to this material in writing and so will always have at
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the back of her mind that ultimate objective. With regard to this specific portion of the
lesson, one possibility is the fact that Nora directs the students’ attention to an item on
a wrap up worksheet towards the end of the exchange. This worksheet has some text

I gilll o bel ans of oSy s oY1 1 MSA Nuclear Initiate  Req. Suggest
o sLaal A L Sepall (g3 O (g
fleaiati of g U Guall (5355

T: Now, how can we protect our eyes; or
what could harm the eye? What are the
things that could harm the eye and that
we must avoid?

2 oyl :da LD Nuclear Response Suggest
1

S: Dust

Oa A8l 4 Gla ) cadi Ladie | JLad) o

3 ekl o Ll poai Ol g L) MSA Dependent Follow-up  Reformulate
sV cpad) and eludil o il Ul
- TN Extend
Jw LH:\D\

T: Dust. When we go to a place with a
lot of dust we need to put something on
our eyes; glasses or something that
would protect the eye so that eyes are
not exposed to dust.

4 el :ha MSA Dependent  Response 2 Suggest
S: Sand
5 JLlei Jala Ja gl iy s MSA Dependent Follow up Extend
2

T: We shouldn’t put sand in our eyes.

6 B OsS om Lgm el ol an ik LD Dependent  Response 3 Extend
Jay usins dasll el iy sl 58150
]

S: Sand doesn’t come into our eyes like
this; but when it’s very windy, the wind

Figure 5. Another excerpt from Sirene’s class illustrating another pattern involving Arabic language
variety mixing including a more extended contribution from a student in LD. Each turn in the transcript
excerpt is presented in the original Arabic followed by the English translation. T = teacher; S = Student;
Bold = MSA; Regular = LD; Italics = Ambiguous.
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makes the sand fly around and the sand
gets in our eye.

OlSa b GBI A Sadl o) g 13 13z
7 APARYA] ua Juy s ‘535 ol ga 4d MSA Dependent Initiate Req. Suggest

T: So what do we need to do? Should we Req. Pos/neg

stand in a place that’s very windy and
where there is sand in the air?

8 b LR MSA Dependent Response Pos/neg
S: No
9 oy ohWige ad Ol Jslad i MSA Dependent Follow-up Extend
LB Ao Jlall e Yol Jlay 4 (e
. call) oL

T: We try to protect our eyes by not
going to a place with a lot of sand or not
throwing sand on our friends while

playing.

10 flay Wie and off ¢Sy g P MSA Dependent Initiate Req. Suggest
T: How else can we protect our eyes?

11 el e Amb. Embedded Initiate Nominate

T: ‘Alaa?

Figure 5. Continued

written in MSA on it, and this might be encouraging her use of MSA here, although what
she says in MSA in this excerpt is not simply read o that worksheet.

In contrast, the excerpt from Sirene’s class, which similarly involved reference to a
worksheet (see Figure 3(a)), was carried out by teacher and students entirely in MSA.
But despite the limited insertions of MSA, Nora’s focus is clearly on the content of the
lesson, and indeed the thinking that she wants the students to be doing. The whole
exchange can be seen as Nora's attempt to sca old the students into formulating a
causal/logical chain of reasoning: if it is a certain time of day, the sun is strong, which
implies that this could be harmful to our eyes and thus looking directly at the sun (or
another bright light) needs to be avoided. We see Nora inviting students to continue
the causal/logical connections by cuing them to make the connections (see turns 17, 20,
25 and 29). Notice that most of her uses of MSA (and indeed the students’ few uses)
come toward the end of the exchange as the intended conclusion is reached.
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To sum up, Sirene’s greater use of MSA is also associated with a greater attention to
language as a pedagogical focus. In contrast to Nora, Sirene is more likely to use her
follow up slots to improve students’ attempts at contributions in MSA or to reformulate
their LD utterances into MSA. Nora, on the other hand, is more content focused and

1 goAd Uyl 1y Gls Jlsw Y Y s Mixed Nuclear Initiate Req. Inform
3 elall gl maall gl G S gyl (MSA/
slual D)

T: No. No. A question. Now, if we look
outside, OK, the time is morning, noon or
evening?

2 e e U otk LD Embedded Initiate Bid

S: Miss, I have ...

3 SOl o5 o LD Embedded Initiate Repeat

T: What do you all think?

4 el ik LD Nuclear Response Inform
S: Noon

5 oS ey sl oS iy ha LD Embedded Initiate Clarify

T: What time is it? What time is it?

6 el ik LD Dependent Response Inform
S: Noon

7 c_.ua” da LD Dependent Response Inform
S: Morning

8 mall cmuall ¢ elall da LD Dependent Response Inform

Figure 6. An excerpt illustrating how Arabic language varieties were mixed in Nora’s class. Each turn in
the transcript excerpt is presented in the original Arabic followed by the English translation. T=
teacher; S = Student; Bold = MSA; Regular = LD; Italics = Ambiguous.
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10

11

14

S: Noon, morning, morning.

I3y {RTE\ N Mixed
(MSA/
LD)

T: Now, now
S: Noon

M\ Ojsﬁu.i:is;\gjaék ¢gg.b e Mixed
i g dyss  (MSA/
a4 90 LD)

T: OK, now, OK. What would the sun
be like, strong or weak?

S: Strong

dadl N B of aadiied Ja (b s Mixed

€, add) (MSA/
LD)

T: OK. Are we able to look at the sun’s
rays?

MDA LD

S: No

i Guadd) Andl ) GBI 1Y b s MSA
¢ il

T: So if we look at the sun’s rays, how
would we feel?

Use Ug ik LD

S: Our eyes will sting.

Embedded

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Dependent

Initiate

Response

Initiate

Response

Initiate

Response

Initiate

Response

Clarify

Inform

Req. Inform

Inform

Req.
Pos/neg

Pos/neg

Req. Inform

Inform

Figure 6. Continued
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17 $ pan ¢ LD Dependent Response Req. Inform

T: What happens?

18 Uge Uy tha, LD Dependent Response Inform

S: Our eyes will sting

19 Uge Udjania LD Dependent Follow-up Repetition

T: Our eyes will sting.

20 gyl ) BE O g R Ja e Mixed Req.
fogdl  (MSA/ Pos/neg
- LD) Dependent Initiate

T: What does this mean, should we look

at a strong light?

21 e Amb. Embedded Initiate Bid
S: Miss

22 pLEES MSA Dependent Response Pos/neg
S: No

23 Jrany 1ila b guall 02 ) %A )Y ;s Mixed Dependent Initiate Req. Inform
e lin cpasia (MSA/
e O 1D)

T: So let’s look at this picture; what’s
happening here? Who can tell me?

24 Jia Ll Ay ¢ s (5 paiiae 3l il LD Dependent Response Inform
e e s sl (miie gl

S: A car shining its lights is coming; a
boy in front of it can’t see well; the light
is in his face.

Figure 6. Continued
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25 fom LD Embedded Initiate Req. Clarify
T: Meaning?

26 S 1k LD Dependent Response Clarify
S: They’re stinging

27 Sl e gadall N BRI G g Ja 1 s MSA Dependent Initiate Req Pos/neg
T: So, should we look at a strong light?

28 W ok MSA Dependent Follow-up Pos/ neg
S: No

29 LY S P MSA Dependent Initiate Req. Justify

T: Why? Because it is ...

30 EEPCRVENN MSA Dependent Response Justify

S: Because it is strong.

Figure 6. Continued

exchanges in her lessons seem to have more sustained focus on particular topics, and she is
more likely to use her moves to sca old student reasoning. Nora’s use of MSA can be
characterised as reluctant. However, it should be emphasised that the excerpts selected
for contrast here are done so to accentuate the di erences identified in the analysis
reported. There are considerable variations within both classrooms. In the Discussion
section to follow, the significance of these di erences will be discussed further and the
broader relevance of these findings to the question of how diglossia a ects classroom dis-
course during science instruction in the early elementary years will be examined.

Discussion

This study has reported interaction patterns in two first grade classrooms in Lebanon
where science was being taught in Arabic. The study sought to explore the relationship
between patterns of use of two di erent varieties of Arabic — MSA and Lebanese
spoken Arabic — and the nature of pedagogical interaction between teacher and students,
with focus on the di erent functions that the IRF pattern is serving. In this section, we
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discuss the quantitative patterns and qualitative illustrations of the discourse in the two
classrooms in light of the three perspectives reviewed in the introduction.

This study adopted a sociocultural perspective on the role of language in teaching and
learning (e.g. Cazden, 2001; Mercer, 1995; Wells, 1999). Specifically, we elected to focus on
the role that language plays in realising the intersubjective interaction between teachers
and learners and among learners themselves. We assumed that it is through communica-
tive interaction that learning opportunities are realised and that learning takes the form of
teachers or more capable peers sca olding more sophisticated thinking, itself realised lin-
guistically. In particular, we focused on a frequently observed IRF pattern of interaction
and asked to what extent a strict version of this pattern was present as science is being
taught in Arabic in two first grade classrooms in Lebanon and whether IRF sequences
served di erent functions.

Overall, across the two classrooms studied the strict I(teacher)-R(student)-F(teacher)
pattern was observed resembling classroom toward the ‘directed’ end of the continuum
described by Alexander (2000) in his cross-cultural analysis of classroom discourse.
That is, teachers tightly controlled the topic under consideration, who could participate
when, and they managed student contributions to ensure/establish their relevance to
the topic at hand. In both classrooms, the IRF sequence was used by teachers to serve
both language and content learning goals. Teachers initiated exchanges and used follow
up moves to guide students to improve their linguistic formulations of the ideas expressed
and to push their conceptual understanding and reasoning forward. That being said, the
content in focus was often quite limited to factual information. Although infrequent, some
departures from the strict IRF sequence were observed, with students occasionally initiat-
ing exchanges or providing follow up remarks on their classmates’ contributions. These
mostly resembled what Mercer (Mercer, 1995; Mercer & Dawes, 2008) characterises as
‘cumulative’ talk, where interlocutors build on each other’s contributions without critical
engagement. It might be broadly concluded, therefore, that the quality of the discourse
falls well short of ‘exploratory talk,’ found by Mercer and colleagues to be associated
with cognitive gains, namely higher quality reasoning assessed using Raven’s Progressive
Matrices.

This study also sought to examine the relationship between the use of di erent Arabic
language varieties in the classroom and classroom interaction, when science is taught in
Arabic in the early years. The two teachers who participated in this study declared their
language preferences in an initial interview, with Sirene indicating that she preferred
the use of MSA and Nora indicating her preference for LD. These preferences were
reflected in their language use in the classroom. Sirene’s MSA dominant classroom was
found to adhere more strictly to the traditional IRF pattern. Nora's classroom, with
greater use of LD by both teachers and students, saw more departures from that
pattern, with students making more initiate and follow up moves than in Sirene’s class.
With regard to the purposes to which the IRF sequence was put, Nora's class can be
summed up as more content and reasoning focused. Nora’s follow up moves were more
likely to help sca old student thinking. Sirene demonstrate a greater interest in language
goals and was more likely to perform sca olding using linguistic reformulation. These
findings demonstrate the versatile use of the IRF sequence and corroborates the claims
of others, such as Wells and colleagues (Nassaji & Wells, 2000; Wells, 1999) who docu-
ment that even more open-ended ‘dialogic inquiry’ can be realised within an IRF discourse
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pattern, and Salloum and BouJaoude (2017) who document Lebanese teachers’ use of this
format to balance the goals of developing conceptual understanding and helping students
prepare for high stakes tests.

These findings can be interpreted in light of a perspective on multilingual classrooms,
introduced earlier, that conceptualises language simultaneously as a problem, as a right
and as a resource (see Planas & Setati-Phakeng, 2014; Ruiz, 1984). In their interviews,
both teachers made explicit comments about their language preferences that can be inter-
preted from a language-as-right perspective. Nora seemed to view the use of LD as a right
for her students to be able to express themselves e ectively. While she stopped short of
using the word ‘right’ in her interview, she did refer to her desire to communicate with
her students ‘without barriers’ implying that the use of MSA constitutes such a barrier.
In contrast, Sirene seemed to think that her students have the right to access, and learn
to use, MSA. She discussed her preference for the use of MSA as analogous to a student
in America being educated in English. She stated that she wanted her students to be
‘proud’ of their language. But Sirene also explicitly recognised MSA as a problem, or at
least a challenge, and emphasised the need for student to be exposed to it as much as poss-
ible. The two teachers’ remarks in the interviews also shed light on their view of language
as a resource. Nora clearly viewed LD as her students’ primary linguistic resource that
should be the basis of their classroom experience, especially in their first year in school.
To Sirene, while she certainly acknowledged the challenge of MSA, she referred to the
possibility of using MSA ‘simply’ and that this should pose no problem for students.

The patterns of Arabic language variety used in the two classrooms and how these var-
ieties were realised in teacher—student interactions can be interpreted from the language-
as-problem and language-as-resource perspectives. Sirene’s discourse moves in the class-
room clearly reflected her view that the acquisition of MSA was a problem for her students
that she needed to help solve. Recognising that MSA was a language variety that her first-
grade students were just beginning to learn, she gave importance to this pedagogical goal
and this was reflected in the purposes to which she put the IRF sequence. In contrast, Nora
did not problematise MSA, and rarely treated MSA explicitly as a pedagogical target in the
classroom. Although, she did seem to feel, at least implicitly, the expectation to use MSA at
critical pedagogical moments (e.g. when summing up key lesson conclusions was
required), as noted in the reflection on the excerpt from her class presented in Figure 6.
It can also be concluded that both teachers viewed (or at least implicitly treated) LD as
an important resource for the classroom. This does not need further evidence in the
case of Nora, as she herself used LD with great frequency. In the case of Sirene, this is
implicit in her approach to the language varieties in her classroom. While she often refor-
mulated her students’ LD utterances into MSA, she never made an explicit request that
they only use MSA. Sirene clearly assumed that LD was necessary from her students’
entry into classroom discourse. A less obvious finding from this study is that MSA can
be said to have been a valuable resource for students, especially in Sirene’s classroom.
For while, as argued above, greater use of LD seems to have allowed for a less strict IRF
discourse pattern, and supported a more conversational interaction style, the di erences
between the two classrooms were small on the whole. Sirene’s students used MSA with
great frequency and were still able to participate in a very similar discourse environment
to an LD dominant classroom.
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This brings us to the third aspect of the theoretical framing of this study: the sociolin-
guistics and psychology of diglossia. The review of the literature on diglossia presented
earlier concluded that two perspectives on diglossia co-exist in tension: a descriptive socio-
linguistic perspective has more recently softened claims of the existence of two distinct
language varieties, recognising intermediate varieties (Badawi, 1973; Ferguson, 1991;
Hary, 1996); however, diglossia is also a psychological, metalinguistic phenomenon and
speakers of Arabic think about Arabic in dichotomous terms (Brustad, 2017). Moreover,
some psycholinguistic research on diglossia mirrors findings from bilingual contexts
(Eviatar & lbrahim, 2001) while some literacy acquisition findings identify a spoken
Arabic variety (Morocan) as an important resource for the acquisition of literacy in
Arabic (Wagner, 1993). How do the findings of the present study relate to this issue?

First, one of the findings of this study is that the participating teachers’ preferences
for what Arabic language variety to use in the classroom were reflected in their actual
use. While it cannot be concluded that each utterance (let alone each word) involves a
careful, deliberate selection from one of two distinct Arabic language varieties, the
match between the global patterns of use in two classrooms and the preferences
declared by the teachers suggested a significant degree of control. This validates an
assumption of this study to use the concept of diglossia as an analytical tool to
document and characterise Arabic language variety use in the classroom. On the
other hand, as noted earlier, Otheguy et al. (2015) have cautioned against the over
reliance on named languages as units of analysis when studying communicative inter-
action in multilingual settings. Indeed, the similarities in discourse interaction between
the two classrooms investigated in this study despite the di erences in language variety
used by both teachers and students testify to the wisdom of not overemphasising the
dichotomy between MSA and LD as distinct meaning-making resources. That said,
distinct discourse patterns with di erent pedagogical goals were identified as a result
of distinguishing classes on the basis of di erences in the use of Arabic language
varieties. In sum then, this dual perspective on diglossia outlined in the introduction
is reinforced by the findings of this study.

The conclusions to be drawn from this study must be formulated with caution,
however. This study was of course limited in scope, investigating only two teachers in
two classrooms in one middle SES private school in Beirut, Lebanon. It cannot be
assumed that the linguistic and discourse patterns identified in this study will generalise
to other settings.

Another limitation in the scope of this study has to do with the broadly traditional dis-
course patterns adopted by the teachers participating in this study. Other science edu-
cation research conducted in a multilingual environment examined the role that use of
students’ primary language can support access to inquiry instruction (e.g. Warren et al.,
2001). An extension of the research reported here to contexts attempting inquiry instruc-
tion in Arabic would complement this work. In addition, by focusing on sequences of dis-
course interaction, this study focused only on the role of language in the process (as
opposed to the content) of teaching and learning. Another complementary perspective
would be to examine how the content of scientific knowledge is realised through language
and how learners’ use of elements of scientific discourse genres (see Halliday & Martin,
1993; Lemke, 1990; Ogborn, Kress, Martins, & McGillicuddy, 1996) are appropriated in
this context. This will be addressed in follow up research.



INTERNATIONAL JOURNAL OF SCIENCE EDUCATION e 2327

Moreover, methodological challenges must be noted. This study has employed a com-
parative descriptive design and so caution must be exercised in inferring that di erent pat-
terns of use of Arabic language varieties caused the di erences in classroom interaction
observed. An experimental design would be needed to make such a causal claim with
greater confidence. That teachers’ declared preferences were largely reflected in their class-
room use without any explicit request or training suggests that an experimental design
could be viable. Furthermore, while the interrater reliability reported in this study was
acceptable, challenges in coding initiate, respond and follow up moves increases as the
interaction pattern departs from the traditional IRF pattern. Finally, a methodological
assumption of this study was that the intuitive judgements of educated, adult, native
speakers of LD can serve as a reliable basis for coding utterances in terms of either
MSA or LD. Overall, the match between the teachers’ preferences and their actual use
as identified through blind coding of classroom utterances validates this assumption to
a degree. However, there is some recent evidence that educated Arabic speakers do some-
times make erroneous categorisation judgements, with errors typically involve treating
instances of MSA as an instance of a spoken variety in the absence of clear overt cues
to a ‘high’ linguistic variety (see Brustad, 2017).

The results of this study are suggestive, however, and the patterns identified warrant
further investigation. This study has shown that when science is taught in Arabic in the
early elementary years, teachers can have clear (yet contrasting) perspectives on
whether MSA or LD is the appropriate variety to use in the classroom, and their prefer-
ences and patterns of use have implications for what they treat explicitly or implicitly as
pedagogical goals in the classroom. This study has identified a tension in classrooms in
which science (and probably other subjects) is taught in Arabic, especially in the early
years, between the goals of developing language proficiency in MSA and the content
goals of conceptual understanding and reasoning. An implication of this finding is that
it would be important to alert teachers to this tension and explore ways that both peda-
gogical goals can be balanced. Further research is needed, however, to corroborate the
findings reported here, extend the analysis to other aspects of the role of language in
science teaching and learning and further refine the methodological tools. There is
much yet to be done to understand the benefits and challenges of teaching science in
Arabic and the implications of diglossia for the quality of science education in the Arab
region.

Notes

1. https://nces.ed.gov/timss/.

2. Educated Arabic speakers immediately recognise when a speaker has shifted from MSA to an
oral ‘dialect’ based on vocabulary, grammar and pronunciation. The first author of this paper
is not a native speaker of Lebanese but of another Arabic variety, Egyptian Arabic. All
language variety coding was conducted by a native speaker of Lebanese Arabic. The
second author who performed the inter-coder reliability check is also a native speaker of
Lebanese Arabic.
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Appendix. Description of function codes

Function name

Brief description

Request inform
Request suggest

Request opinion
Request action

Request clarify
Request confirm

Request justify

Request Pos/
Neg

Request repeat

Reformulate

Repetition

Inform

Justify
Clarify
Suggest

Pos/neg
Opinion

Bid

Nominate
Acknowledge
Evaluate accept
Evaluate reject
Extend

Read
Check
Confirm

The speaker asks a question regarding a specific topic for which only one specific answer is possible.
This answer can either be correct or incorrect

The speaker requests a suggestion from a number of possible options. Contrary to request inform, there
is more than one possible correct answer to the question.

The speaker asks for a personal opinion which cannot be evaluated as correct or incorrect.

The speaker asks for an action to be performed such as to stand up, speak louder, come closer, look at
something etc.

The speaker requests that an interlocutor clarify the meaning intended of a previous utterance.

The speaker asks if his/her understanding of an utterance is correct. The question is formulated
expecting a yes or no response.

The speaker asks that a previous utterance by an interlocutor be justified or explained. These questions
are usually in the form of ‘how’ or ‘why’ questions.

The speaker asks a closed-ended question which requires a yes or no answer.

The speaker requests that a previous utterance be repeated.

The speaker reformulates a previous utterance without adding any additional information.

The speaker repeats the prior utterance verbatim without adding information or reformulation.

The speaker provides a statement of fact or description of certain state of a [aifs. This statement could
be judged to be either correct or incorrect.

The speaker justifies or explains some fact or observation.

The speaker clarifies the intended meaning of a previous utterance.

The speaker provides a suggestion that could be judged to be correct or incorrect but is one of a
number of possibilities.

A 'yes' or a ‘no’

The speaker expresses his/her point of view. This cannot be judged to be correct or incorrect.

The speaker verbally requests the next turn in the conversation.

The speaker accepts the bid of another to take a turn in the exchange.

The speaker acknowledges the contribution made by another with no explicit evaluation.

The speaker positively evaluates a previous utterance.

The speaker negatively evaluates a previous utterance.

The speaker elaborates on a previous speaker’s contribution by exemplifying it, justifying it, qualifying it
or extends it in some other way.

The speaker reads out loud from a written text.

The speaker checks with a previous speaker whether an utterance has been understood.

The speaker provides confirmation that the intended meaning of a previous utterance was as the
interlocutor (who was requesting confirmation) believed.
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