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Epigraph
When learners of mathematics say thbgté maths’ they mean to hate the mathematical
terminology which they cannot readily get rigindwhen they say thejfove maths’ they
mean to love the mathematical terminology whictytreadily can get right. Therefore, it is
on us teachers to give learners the ‘Mathematidabédm’ they need to understand the world
by establishing, in class, the socio-mathematicaims which can rise terminology
accessibility opportunities for every learner tcegvterm so that all will learn to love

mathematics, hence developing a mathematicallynméd South Africa. Because:

“Happy is the man who finds wisdom, and the man whios understanding (Proverbs 3:13),
for his proceeds are better than profits of silwed his gain than fine gold (Proverbs 3:14).
Wisdom is the principal thing; therefore {let themggt wisdom. And in all {their} getting,
{let them} get understanding (Proverbs 4.7)".

{...} self-edition



Abstract

Mathematics education studies have shown thatgfddarning mathematics is learning its
language. The language of mathematics is said dlmde specialised terms and ordinary
language terms that have contextual meanings irhenstics. Considering the fact that
learners in South Africa are performing poorly inatheematics in the international
comparative studies, e.g. TIMSS, there was a neeithviestigate how teachers facilitate
second language learners’ access to the meaningatfiematical terms in multilingual
classrooms in South Africa. This study investigeag@acher’s practices in the facilitation of
learner access to mathematical terminology in ad&rbl multilingual class in a township
school in Vosloorus, South Africa. The study emplbya qualitative approach in
investigating Discourse practices that the teaaked to define mathematical terms to second
language learners in a multilingual classroom. Qir@assroom observations and a teacher
interview were the main data gathering methods. iiaén findings were that the teacher
used a combination of interactive practices thablved group work, telling, individual
student interactions and initiation, response awdluation methods. Among definition
teaching strategies used were tletbook procedural definitioand thetextbook descriptive
definitions The chalkboard and the textbook were the maiefasts of the Definition
Discourse. The study concludes that the Definibagcourse of the multilingual classroom is
a process that involves not only the definitiont&fms but also an integration of teaching
methods and interactive practices where definitmn®athematical terms can be taught even

through the eliciting of procedural methods of wogkout mathematical problems.

Keywords: discourse; Discourse; Definition Discourse; mathematical terms; teacher

practices; classroom Discourse,
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Chapter One
Introduction to the Study

1.1 Introduction

This chapter provides a background to the studyudimg on how teachers explain
mathematical terms in a multilingual classroom wut® Africa. The chapter specifically

presents the purpose, the aim, research questimhgha objectives that guide the study. It
also presents the problem statement and the r&iohahe study which was conducted in a

multilingual classroom in South Africa.

1.2 Problem Statement

Some research in the area of mathematics educhtienreported on difficulties learners
encounter in understanding mathematical languagauhilingual schools in South Africa
(Setati, 2005; Kazima, 2008; Webb & Webb, 2008a6& Barwell, 2008). For example,
findings of the research conducted by Setati andvBla (2008) revealed that second
language learners struggle in  communicating matheatly. Communicating
mathematically involves the skill of reading, spegk writing and metalinguistic awareness
which is the ability to reflect on and analyze agaage. “Metalinguistic awareness enables
the language user to reflect on the structuralfandtional features of the text as an object, to
make choices about how to communicate informatiosh t# manipulate perceived units of
language...” (MacGregor & Price, 1999, p.452). Lessneshould understand the
mathematical terminology as they do mathematicghab they may not miss underlying
mathematical concepts. According to MacGregor amrteP (1999), learners should

successfully uncover the messages of and aboutmatits to show their understanding.

From my experience as a mathematics teacher, ihargeneral outcry that mathematics is a
challenging subject and many teachers strugglerittg the mathematical understanding
carried in the mathematical terminology to theiarteers, especially the second language
learners. Many researchers have found that se@mglidge learners are not performing at
the same level with English first language learnarsnathematics (Bresser, Melanese, &

Sphar, 2008). The most important aspect in learnmimghematics in the classroom is

1



communication. This encompasses how the teachiitdtes mathematical discourse among
learners of different cultures, languages and ettyniFurthermore, in my experience as a
mathematics teacher in South Africa, | have obskthat teachers are not only faced with
the challenge of planning well-designed instrucioactivities for learners to understand
instruction, but also to ensure that learners wtdad the meaning of the words which are
found in the language of mathematics and be abéxpoess their grasp of the mathematical
concepts. Hence, there is a need to establish kashérs in South African multilingual

schools induct learners into mathematical termigpldt is on this basis that the study
intended to investigate the ‘pedagogic arrangemerttsn which’ and ‘resources through

which’ defining mathematical terms related actestioccur in the teaching of mathematics in

South African mathematics classrooms.

1.3 Aim of the Study
The aim of this study was to understand how teacfemilitate access to the meaning of

mathematical terminology by learners in multilingal@assrooms in South Africa.

1.4 Purpose of Study
The purpose of this study was to investigate hatliers facilitate access to the meaning of
mathematical terms (mathematical terminology) rrers for whom English is a second

language in multilingual classrooms in South Africa

1.5 Objectives of the Study
* Provide a better understanding of htaachers facilitate access to the meaning of

mathematical terminology in multilingual classroomsouth Africa?

« Document a report on the role played by teachersensuring learners’
understanding of mathematical terminology in mugjlal classrooms in South
Africa. This was carried out by studying one teacimea classroom set up,
teaching mathematics concepts through mathemagicak to the learners.

* Identify the key Discourse practices involved i txplanation process of the

mathematical terminology.



1.6 Research Questions

1.6.1 Main research question
How do teachers facilitate learner access to the mgaminrmathematical terminology in

multilingual classrooms in South Africa?

1.6.2 Critical questions
1. How are the mathematical terms explained tankyarin multilingual classrooms in South
Africa?
2. What resources does the teacher use to expktimematical terminology?
a) Which languages does the teacher usepiain the mathematical terms?
b) What artefacts being used to exptlanterms?
3. What Discourse practices are involved in thelangtion process of the mathematical

terminology?

1.6.3 Justification for choosing the specific reseeh questions above
The main research question was chosen to findhmuptactices that teachers undertake in
explaining mathematical terms, while the criticakgtions were chosen in order to enable the

researcher to answer the main question.

The first critical question was chosen to find dww the terms are made clear to the
multilingual learners for them to understand. Theamnd critical question was chosen to find
out the resources that the teachers use when eixglathe terms and the third critical

guestion was chosen in order to find out the dissmpractices that the teachers use to
explain the terms. In answering the critical quew| the main question was answered. As
the questions guiding the study are justified &lso important to justify the study in the next

section.

1.7 Rationale
Personal experiences as a high school learner siral lagh school mathematics teacher,
learning and teaching in a language which is notfinsy language largely motivated this

present study.



Considering the fact that learners in South Afaca performing poorly in mathematics in the
international context (Trends in International Mathatics and Science Study (TIMSS),
2003), it is hoped that the study will help to ghten on the practices of the teacher as she
helps learners access mathematical terms. The stilldgdd to the literature generated by
other researchers such as Kazima (2008), Setddbj2and Adler (2001) who have studied

language practices in multilingual classrooms.

1.7.1 Why South Africa?

South Africa is a multilingual society with 11 affal languages. This means that each
language may be represented in most classroomsevéoythe teacher might not be able to
speak all the languages; hence the classroom lgaegefainstruction is restricted to English,

which is the language in which mathematics is tautherefore, this study explored how the

teacher works within the different languages t@hearners learn mathematical terms.

Despite widespread acceptance of the notion thatawing learner performance may have a
high economic and social payoff, according to TIMN2903), South Africa’s learners have
low attaining levels in mathematics compared toeptlearners in other African countries
(van der Berg & Louw, 2006 cited in Chisholm & Cayn 2008). Furthermore, the South
African government’s own evaluations of ten yedrdemocracy show little improvement in
educational outcomes despite significant educaltiopalicy changes especially in
mathematics (Department of Education (DoE), 20@6hong other factors for the poor
performance of learners in mathematics is the weleopment of learners’ mathematical
language proficiency, which, in my experience, tandeveloped by first developing an

understanding of mathematical terms in every ttpey do.

1.7.2 Why English Second Language learners and wiWathematical terms?

Until very recently when some researchers (e.gat6€2005; Kazima, 2008; Adler, 2001)
stepped in to investigate the underlying factorspobr performance in mathematics,
mathematics was generally accepted as a difficddjest. In their investigations they found
out that, most schools in South Africa were expwmiileg intangible causes of this poor
performance. Though, on the other hand the cutmmwiews mathematics as a discipline

which enables creative and logical reasoning apmlilems in the physical and social world
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and in the context of mathematics itself (DoE 20@b¢ poor performance in mathematics
shows that there is poor connection between matliesnas a Discourse and the

communication of mathematics in classrooms.

Most African children in South Africa, includingdke in urban areas may have little or no
experience of English before schooling because iflngs not their mother tongue. It,
therefore, becomes very difficult for these childréo understand and communicate
mathematically in classrooms because they havérugge with the meaning of the words
and the formation of grammatical structures atstme time as they learn how to read and
write in the language of mathematics. For thisdheiculum should have a way to cater for
such children in its policies so that these leanachieve sufficient level of fluency,
confidence and vocabulary to enable them cope mibhe demanding and abstract formal
knowledge through the English medium (Macdonal®119

According to Sfard, Nesher, Streefland, Cobb anddvig1998), language is a major route to
the articulation of ideas. However, natural languag limited in its ability to describe
mathematical notions. Therefore, teachers havengoritant role to help learners cope with
the demanding abstract level of mathematics anitisdibrmal knowledge which is needed in
logical reasoning in order for learners to be maudtgcally argumentative (ibid). In such
cases, teachers should expect learners to comghémlIswith initial structures for learning
which are rooted from their everyday experiencaawial backgrounds and should come to
know these structures through learner’'s languaggdgisky, 1978). The teacher will be
forced to move between languages and cultures,uahetkily, some learners whose first
language clashes with the language of instructiaghtmbe at a disadvantage while those
whose first language is the language of instructom advantaged. For example, learners
whose first language is English or Afrikaans camehtineir languages converted to academic
rewards, a linguistic capital for success whileoseclanguage speakers are marginalised
(Zevenbergen, 2000).

Those with a linguistic capital can negotiate theay towards mathematical meanings of
some terms which have different meanings or whrehdéficult to understand. Zevenbergen

(2000) argued that some learners will gain acaessades of mathematics communication in
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classrooms some will not. Zevenbergen (2000) furingues that mathematics as a register
has some language aspects which need to be caidieese are the vocabulary, the syntax
and the lexical density. Teachers are supposegatthtlearners the mathematics vocabulary
if they are to understand the concepts. The voeapiterminology) carries the concept and
it is how we structure the explanation (semantiche explanation) and put the lens through
which learners access the concept in the mathemhaterminology as we teach
(Zevenbergen, 2000)

From my experience as a mathematics teacher, | dlaserved that many second language
learners experience a great deal of difficulty mderstanding and expressing themselves
mathematically. This difficulty is mostly caused by fact that learners have to learn a
mathematical meaning of a term in addition to itergday meaning or that; the term is not

part of their everyday meaning.

Mathematics terminology is highly specialised arekrss difficult to understand when
compared with the everyday vocabulary. It is thiouge language of mathematics, the
mathematics terminology is to be learnt in ordeget the precise mathematical meaning of
the terms. Zevenbergen (2000) contend that langa&te as a medium through which
communication of ideas is made possible, and naimi of ideas, meanings and concepts
are delivered. Therefore, language is importariheamathematics discourse as discussed in

the next section.

1.7.3 Why ‘Language’ in the Mathematics Discourse?

Many researchers such as Setati (2005) and Kazima (2008 that poor understanding of
language of instruction, particularly language ddtihematics, contributes to poor learner
mathematical performance in multilingual classroorfbis became the most important
concern in this study as the study investigates teaghers provide access of mathematical
terms, which are in the language of mathematickamers. Constructivists in their learning
theories have given more attention to languagesamning, for example, through language
ideas are shared and through language knowledaegisred (Vygotsky, 1978). Vygotsky’'s
strongest views were on language and learning.a¥e ghnore emphases on the social aspect

of language arguing that the thinking structuresisongly influenced by language and
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cognitive development in a social process. It iudigh language that both spontaneous
(everyday) and scientific (school) concepts areumed. Therefore, learners acquire

mathematical concepts through language.

It is very important for us teachers to pay moterdton to how we can modify instructional
activities in mathematics classrooms to accommodaiglish second language learners’
needs and thus accommodating differences in owarskvlearner population to help every
learner learn mathematics (National Council of Teas of Mathematics (NCTM), (2000)).
Gee (2005) argues that language is one of the tookngaging in discourse analysis, which
means that, to engage in conversational argumanigudge becomes an important tool.
Language is used by teachers and learners to aegatieaning, and learners explore
mathematical concepts through it as they grappté wiathematical situations in seeking
their own understanding. Therefore, the teachenlig able to assess learners’ mathematical

discourse quality on communication and conversattbrough language, as a medium.

1.7.4 The importance of the study

The study will communicate a teacher’s practicegaiilitating access to the meaning of
mathematical terminology by learners in a multiliafy classroom in South Africa. The
findings of the study will not only make teachemsage of the difficulties in facilitating
multilingual learners’ access to the terminologwyt also realise that teaching of the
mathematical terms is important in the mathemaéashing and learning.

Mathematics Education Officers might find the om&s of this study important or relevant

to their policy and teacher professional developn@ogrammes and adapt them for the
purpose of improvement. The results of this studghinbe helpful to other teachers. By

reading it, they may learn some helpful ways oflaxgng mathematical terminology and

help their learners in accessing mathematical tediso, the understanding of teacher’s
practice gained from this study might help othexesechers to extent it in their subsequent
researches (McMillan & Schumacher 1993).



1.8 Why the Grade 11 teacher

Mathematics in the Further Education and TrainiR§T) band builds on what has been
learnt in the General Education and Training (GBapd as it prepares learners for further
studies (DoE, 2006). It is important for the teaclethe FET band to explicitly design

generative activities which will provide a platforfior multilingual learners to access

mathematics through its terminology.

It was important to focus this study on the FET daercause it is in this band teachers play
an important role teaching for deeper understandingiost mathematical terms needed by
learners as they prepare for their career paths.FET band teachers have an experience in
marking the matric mathematics examinations. Froynaxperience as a marker, markers
discuss learner mathematical representations oexaeninations, and ways of improving
especially when the results are poor. As a resegr¢hassume poor representations are a
result of poor understanding of mathematical tertherefore, it was important to focus on
this band because the mathematics we teach itainid comprise of critical terms which are
important for learners to prosper in mathematieachers in this band need to help learners
cope with the demanding abstraction of mathemaiscthey develop logical reasoning skills
and they should consider this band as a bridgedstwhe GET band and the tertiary level,
where a learner should be fully prepared for anyheraatical pathway. Therefore, this is a

preparatory band where teachers prepare learnettsefovorld.

1.9 Conclusion

In this chapter, | have presented the broad piatfirghat the present study is about. In other
words | have presented the problem statement,atienale, the aim of the study and the
research questions that guided the study. Belaawdport outline of the study is presented.

In the next chapter, | will present the theoreticainework and literature review of the study.



1.10 The Report Outline:




Chapter Two

Theoretical Framework and Literature Review

2.1 Introduction

This chapter discusses other researchers’ pergpectind findings on factors underlying
poor learner performance in mathematics. It giviesdutline of theories this study is based
on and discusses how other people and researatreeiie a mathematical discourse and the
language of mathematics. Furthermore, the reviethefliterature which includes literature
on the role of the teacher in the mathematics dissoand of language in the teaching and

learning of mathematics and its use in the mathiealagocial aspect is discussed.

2.2The Theoretical Framework

In the research field of mathematics teaching aadning, a theoretical framework is very
important for several reasons. One of the mainoreass that it provides a lens to understand
how the data of the study can be interpreted aatysed.

2.2.1The study’s perspective

The study’s theoretical framework is based on theated and social-cultural perspectives of
Gee (2005).1 used Gee’s (2005) notion of Discourse to explaiteacher’'s practice in a
multilingual classroom. Gee (2005) distinguishesMeen two discourses: a Discourse (with
upper case D) and discourse (with lower case d.d&éines “Discourses” with a capital “D”
as ways of combining and integrating language,oasti interactions, ways of thinking,
believing, valuing and using various symbols, toafed objects to enact a recognizable

identity and practice.

According to Adler (2001) language is understoo@ ascial tool in thinking, enquiring and
in communicating about mathematics. Teaching mathiesn from a mathematical
perspective involves talking in a certain way asihg a certain language which is acceptable
in mathematics and is different from other waysadking. It is not only the ways of using

language which enables the teaching of mathemdiids it involves other symbolic
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expressions, ways of thinking, feeling, believimgl aaluing what is happening around (Gee,

2005) in order for it to be a mathematical Disceurs

2.2.2The mathematical Discourse

In this study, | define mathematical Discourse asifng particular ways of interacting,
valuing, thinking, using certain actions, interans, etc, which are different from other
subject Discourses. A mathematics Discourse isiggeand explicit, searching for certainty,
abstracting and generalizing, these are the highllyed practices in mathematically oriented
Discourse (Moschkovich, 2003). Mathematical stat@sdor generalisation or meaning
making can be those which are seen as claims geatares. For example, triangle as a
mathematical term can be defined as a shape withe thides whose angle sum is 180
degrees. While generalising in mathematics is abstm and is valued, the community of
that practice should explicitly and precisely malpplicable claims or definitions only with
defined situations (Moschkovich, 2003). Likewiseultiplication is a way of making a
number bigger, such a claim or definition shouldstieated in a certain set of numbers and

not assuming it does in all number sets.

A mathematical Discourse, therefore, does not dnfjude symbolic expressions, and
‘artefacts’ according to Gee’s list in general, higo extends to its own values, beliefs and
perspectives. In order to participate in mathemahticscourse practices one has to understand
the universal mathematical talk and the ways maétieally competent people talk and act
when talking about mathematics (Moschkovich, 2008gse Discourses we enact were there
before us and most of them will still stay for l@engeven after we have left to be part of them,
but the important issue is recognition (Gee, 200%)e teacher needs to put everything
together in order to create a socially acceptedsoteom association which can be used to
identify him as a member of a socially meaningfubup as she engages learners in a
particular type of activity. What the teacher doasst be similar to what the mathematicians
would do in order to continue the Discourse; untégsteacher changes the performance and
these changed performances are recognizable, tBeolse can now be viewed as
transformed (Gee, 2005).
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2.2.3The Definition Discourse

Mathematics as a subject is a Discourse whose gj@meb topics within any particular grade
can be further broken down into smaller other Disses with their own practices. Within
the mathematics Discourse, terms which are spdoifike mathematics Discourse have to be
defined to the learners who might be meeting thiesms for the first time. These terms
require the teacher to use specific ways and atgefa the process of defining them to the
learners. The teacher defines the terms within scdirse which | refer to as a Definition

Discourse. The Definition Discourse is a Discowsets own in the mathematics Discourse.

The Definition Discourse refers to ways in whicle teacher explains mathematical terms in
the classroom. According to Gee (2005) in a Disseuhere are ways of using language,
other symbolic expressions, and ways of thinkieglihg, believing, valuing that can be used
to identify oneself as a member of a socially megiul group. Therefore, in the Definition
Discourse, the teacher has her ways of talkingpkihg, valuing and believing when
explaining mathematical terms to learners. For gtanin a lesson there could be different
Discourses taking place, e.g. the “Conceptual Dissm and Calculational Discourse” (Setati,
2005b). In a conceptual Discourse, for instancegheraatical concepts are discussed while a
calculational Discourse is the part of the lesstrene methods of calculating are discussed,;
this is where procedures and algorithms are digclida any Discourse the teacher uses the

language in a particular way which may be diffeffeotn other Discourses.

In the Definition Discourse there are certain vdlygractices. These practices may be
manifest in the tasks that the teacher uses tdtdafinitions, and the practices could be
shaped by the teacher’'s feelings and the importaiee attaches to the definition of
mathematical terms. It is crucial that the teackehibit good listening skills which are
necessary in fostering fruitful interactions in sda(Davis, 1997). Definition Discourse
practices, for example, could involve instancesratire teacher gives learners a platform to
explain terms to each other or to the class, mayllee public domain where learners report
back after a task involving exploration of mathegatdefinitions. In other tasks learners
could be teaching each other while the teachelitites the actions. This is an act of
dispersing teacher’s authority to collective claaghority, building a community-established

standard (Davis, 1997). According to Davis, thiseferred as hermeneutical listening, which
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is the action of acting with learners in the explzon of the terms. All what is being

discussed here, among other practices, is whatitdes the Definition Discourse.

2.2.4Teacher’s approach to the teaching of mathematicaerms

This study defines mathematical terms as mostlggherms which learners may meet in the
mathematics classroom for the first time and matyb®opart of their everyday knowledge.
Vygotsky (1978) referred to these terms as scientibrds and are often difficult for most
learners to understand and grasp their meaningdye8ome of the terms do not make sense
in learners’ everyday language and they only makese in mathematics or some might have
different meanings in different contexts (AdamsQ)20 Therefore, the teacher has to explain
the terms in such a way that learners can develepningful, correct, and applicable
definitions of these terms as she engages themeim@athematical sense-making Discourse
(Adams, 2003). Here teachers have an important tolglay in learner's conceptual
development in the conceptual Discourse as thepdote learners to these mathematical
terms (Vygotsky, 1978).

Because mathematical terms are explicit and interected, this makes them different from
the spontaneous or everyday concepts. Teacherddskgplicitly teach the terminology,
rules and conversational norms associated withndve mathematical terms, help learners
comprehend and use the discourse to deepen thaarstanding. This means that, where
possible, the teacher should define a mathematerah by its contextual meaning in
mathematics. For example, if a teacher is givingeaplanation of the phrase ‘Pythagoras
theorem’, she might need to tell learners that &ytinas theorem can only be used or talked
about when people are solving problems associaiéid avright-angled triangle. In this
explanation, the teacher will be using languagea@ased with a triangle and using different

ways of thinking to bring learners to an understagaf the phrase.

When defining mathematical terms in class, thehteamay draw on her own experiences for
the definitions. She may use textbook and/or dnatrg definitions, situational and specified
definitions or working definitions to ensure learnenderstanding (Moschkovich, 2003).
Generally, most learners bring their informal ditioms to class as prior knowledge

(Vygotsky, 1978); therefore, it is imperative tarisform these definitions by using them as a
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platform to introduce them to formal definitionsd@ms, 2003). For example, learners might
have an initial definition of a circle as a rourliing (informal); the teacher can then
transform this idea to a more mathematical idean(&) because there are many round

figures such as a sphere.

The teacher may use other people’s verbal defirstior borrowed words from other texts
(written or spoken) as she explains mathematicaigdeGee (2005) argues that people often
write or speak words which are related to othetstend be able to mix them properly to
come up with the meaning of what is at hand. Theams that a teacher may incorporate
different texts or words in defining terms but inpaoper way which maintains the
mathematical meaning of the term. This practicealted intertextuality (Gee, 2005). The
process of intertextuality in the Definition Disgsa is when the teacher uses a newspaper,
other books different from the class’ textbook eople’s verbal words to define the term she
has introduced in class. The teacher might usectshj@eaching and Learning Support
Material (TLSM)), specific places e.qg. field wodnd non-verbal practices to accompany the
other practices (Gee, 2005). Therefore, | propéseavestigate how the teacher incorporates
oral and written texts in explaining the mathenadtterms in the Definition Discourse.

In the process of intertextuality the teacher magorporate words, ideas, actions and non-
verbal expressions from other people or textsyauadly or directly, in an attempt to make her
point or idea clear to the learners. However, stewes that are borrowed may contradict the
idea in discussion; in this case the teacher maistelby careful in order to maintain a precise
and explicit definition she wants the learnersetarh. The teacher may use facial expressions,
gestures and body movements to accompany somel \exjb@ssions as she emphasises a
point in the explanation of the terms. In Gee’srtemon-verbal expressions are defined as

Grammar Two.

When the teacher goes to class, her intention éet@lop conceptual understanding of what
she is going to teach. In all mathematics lessoa®etare mathematical terms learners have to
learn and use in their mathematical talk. Havinghsan intention or focus, a teacher has
certain kinds of practices she carries out in tlasstoom, the resources she calls upon, the

objects and the material items of the culture diiévates in the classroom (Gee, 2005) as
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she explains the mathematical terms. Discourserdicg to Gee, is used to explain how
language can be used as a resource by the teableer explaining the terms because Gee
considers that language creates a political viewnmbeople talk and write. For example, in
the class, the teacher may use a certain langogg®iject herself as a particular ‘who’ while
engaging learners in a certain activity of mathéraaterminology acquisition.

As mentioned earlier, Gee (2005) uses discourse mter case “d” to mean language-in-
use or stretches of language (Adler, 2001). Thithéslanguage which will be used in the
class by the teacher in an attempt to explain madltieal terms to the learners within the
Definition Discourse. However, Gee argues that @isses do not only include language but
also symbolic expression and objects among othiegsh which are specific to a given
Discourse. For example, within the mathematics riddin Discourse, the teacher may use
certain objects such as models to help learnersemte given mathematical definitions of
terminology. Certain classroom practices may detfimeeuniqueness of the community in the
mathematics classroom. For example, the way thehéeavants her work presented by the
learners as she defines the terms is what make<ldss a different community from other
mathematics classrooms taught by other teacheestééither might want learners to arrange
their work the way she does it on the chalkboardhght instruct learners to underline the

defined terms, or show their work as follows:

Mode: Is a number with the highest fregy (appearing most).

We mainly deal with it whemnd) averages in statistics

Discourses are specific depending on the situatiéor example, the Discourse of
mathematicians is very different from that of histas because their talk and their thinking
about the world are different though the mathemahfiscourse itself is historically situated
(Moschkovich, 2003). Mathematical arguments haangled over time as Gee (2005) argues
that new Discourses emerge while old ones die smathematical definitions. Moschkovich
(2003) contends, therefore, that mathematical diefirs have changed over time and she
gives an example of a definition of a function whghe says has changed throughout history,

from a relation between numbers to a mapping betwese sets.
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Another practice of Discourse change is in theed#ht mathematics classroom interactions.
For example, the interactions where teachers woatt questions looking for a
predetermined answer have been replaced by théeeasing learner responses to start
classroom conversations, while questions seekingectoanswer only are replaced by open-
ended questions. However, Gee’s notion of situatetisocial-cultural perspectives does not
talk about how the teacher should interact withrdees in the ways of combining and
integrating language, actions, interactions, wafyshimking, believing, valuing and using
various symbols, tools and objects in class. Howawés was done by Scott, Mortimer and
Aguiar (2006) in their study. Scott et al. (20@@&cuss interactions taking place in what they
call Authoritativeand Dialogic DiscoursesTherefore, Scott et al. (2006) was used in this
study to illuminate on how the teacher interactgshwihe learners as she explains
mathematical terms. Scott et al. (2006)’s frameweas used to categorise teacher strategies
as either ‘Authoritative Discourse’ or ‘Dialogic €iourse’.

According to Scott et al. (2006) Authoritative Descse and Dialogic Discourse is a process
where the teacher makes an initiation (authorgajwesentation) for a meaning making
process (dialogic). Likewise, every Discourse ha®wn language that is used in the process
of taking part in that discourse (Gee, 2005). la two Discourses, language use might be
different. The language the teacher uses when miege the terminology (in the
Authoritative Discourse) may be different from taaguage she uses when she is taking part
in the Dialogic Discourse as she facilitates leesnaccess to the terminology especially in a
multilingual classroom. The study looked througlestn Discourses to understand the

language-in-use.

Scott et al. (2006)’'s framework is based on a sadiaral perspective of teaching and
learning. Central to this framework is the conceptcommunicative approach’ in which
dialogism is a universal property of language. $healy is situated in a multilingual class,
therefore, if the teacher asks a question, leawdkonly respond if they understand what
the teacher is saying and are familiar to the lagguhe teacher is using, and are also able to
know the manner in which they are expected to redpo teacher’s different questions. This
is common with most authoritative classroom inteeas and in this the initiation-response-

evaluation (I-R-E) pattern is commonly used Sco#le(2006).
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The I-R-E pattern is where the teacher initiates thove in the lesson and the learners
respond to it, then teacher makes a follow-up af thsponse. It is the teacher’s initiation and
follow-up, teacher’s response or feedback, whiah iarportant in this study as they play a
role in learners’ access to the mathematical teddmmally, it starts with the teacher’s
guestion about a concept or a term she is to teloht, it can be said orally or a written text
on chalkboard and then learners respond to it. Wéamers respond they look forward to
teacher’'s response/feedback, in accordance tosthdieacher's feedback can create
conversational learning, learner-learner or teatdwmmner this can be through re-voicing
(Herbel-eisenmann, Drake, & Cirillo 2008; EnyedyRI, Castellon, et al., 2008; O’Connor
& Michaels, 1996) or paraphrasing learner responf§egessley, Goodchild, Fleet,
Zajchowski, & Evans, 1989). The terms re-voicirephrasing and paraphrasing are going to

be dealt with in the literature review section aitgh they are not the key issues to the study.

In the I-R-E, if the teacher has a specific poithticka she wants to focus the learners on in a
lesson, she presents it in a way to provoke learra@rtain responsive manner. Teachers
might have different patterns of operation in themathematics classrooms but their

operations make up the Authoritative Discourse. aample, when introducing a

mathematical term, the teacher might write it om lloard as she explains the term, but she
does not allow learners to write as she talks deofor them to understand the explanation,
intending to give them time to write the notesialéerefore, the teacher’s practice includes
the ability to create and engage learners in sqatterns of interactions at the same time

controlling the class.

All classroom interactions are dialogic becauseryeweord uttered responds to previous
utterances in anticipation of responses from otfakhtin, 1986 cited in Scott et al., 2006).
Scott et al. (2006) refer to classroom activitisspaublic performance’ and argue that it is led
and directed by the teacher according to her pdanpt”. In this the teacher has to develop a
mathematical story on the social context of thesr@aom which will give learners a platform
to internalize the new mathematical ideas whichlai@g introduced. The teacher may do
this by building the formal definition from inforrhdefinitions because some oral informal
definitions may be used to reconstruct a story afn@matical discoveries which learners are

meant to discover (Moschkovich, 2003).
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What kinds of definition activities does the teachave to engage learners in, to access
mathematical terminology? Mathematical terms are important component in the
mathematical discourse. The mathematical Discoacserding to Gee (2005) is an ‘identity
box’ where ways of thinking, acting and talking realp this box. Each discourse has its own
kind of talk, for example, a talk which makes menshef a discourse be able to identify one

another.

We must use both the discourses (the small “d”taedbig “D”) to talk about mathematics,
and to develop the ability to use the discourse=e (2005) says, there are two ways to
acquire this ability. One of the ways is inform#dirough authentic, ongoing exposure to
‘talk’ and ways of being. The other way is form&arning it in school. This study’s
emphasis is on the ability acquired in school. $bkool enables a systematically studied
Discourse, identifying its norms, routines and sulallowing one to gain a deeper
understanding of its functional ways and providimge with tools to effectively use the

discourse.

2.2.5 Conclusion

As discussed above, there are many mathematicatolises taking place in one
mathematics lesson in the classroom. For instatieese Discourses stretch from what
happens before the introduction of the mathematerah and what happens during and after
the introduction. This is what Van de Walle (20@4)ls a three-part lesson format. In these
three stages of a lesson there are multiple Disesutaking place. The study focused on
where the mathematical terms were explained byteaeher in these three stages of her
lessons. This means that it focused on where thewsas explained by the teacher or learner
and where learners’ access to mathematical ternssbemg facilitated. The practices the
teacher employed in explaining the term in orderdéarners to understand in all these three
stages are the ones which built the Definition Disse. Below | engage the literature review

of the study.

2.3 Literature Review
It is also, in the research field of mathematiasckeng and learning that literature is very

important. It provides the researcher with otheseegchers’ understanding about the
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phenomena under investigation, thereafter, useuhdrstanding to substantiate arguments,

claims and/or researcher’s position in a report.

2.3.1 What is explaining and why is it important?

Explanation in mathematics has played an importstin the development of mathematical
knowledge (Mancosu, 2001). Explaining is a conteased feature. Each explanation is
correctly connected to the characterising propeftyvhat is being explained in a sensible
way but does not make sense if the entity whidbeisg explained is substituted by another
entity that does not have that property, thougtoitld be of the same family (Grosholz &
Breger, 2000). For example, if the explanationbewd the x-axis it cannot be switched for

the y-axis though they are of the same family,Glaetesian plane.

The explanatory power depends on the teacher’s ledge around what is to be explained
otherwise some terms will remain unexplained. Téacher's knowledge should include
knowing the important facts or key terms in what shteaching and the ability to set forth
the truth of the proposition by differentiatingfibm what it is not. Though some terms can
be non-explanatory or self-explanatory, most ofnthare explanatory. Teachers define
mathematical terms, concepts or ideas in any waichwiBuits their learners, because
explaining is contextual, while retaining the comtienal knowledge of what is being
explained. But what is important is that teachexsdito have various ways of explaining the
mathematical terms. For example, explaining throdgmonstration establishes not only the
universal truth but also the necessity or importaotwhat is being explained (Grosholz &
Breger, 2000). Among the importance of giving ursa explanations is the use of the
mathematics discipline as an explanatory tool imeptareas such as Science, for example,
geometry in the areas of pure mathematics is use@naexplanatory tool in physics.
Therefore, the information teachers give to leanerthe mathematics classrooms should be

true to be used in other areas.

Explaining is one of the instructional practiseacteers are executing in the mathematics
classrooms as a way to help learners access madibaimenowledge and there are no
explaining standards stipulated for this executf®ome terms can be explained in terms of

others while some by using other terms, what isoirtgmt here is to use appropriate clear
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terms in the explanation so as to maximize claoitythe mathematical term, because the
clearer the term become the more its meaning issaed by learners. Explanations vary over
time and also among teachers of different classdsehools teaching the same terminology,
however, any theory of explanation in mathematicsthaccount for the terminology being
explained (Mancosu, 2001).

To be able to define or explain mathematical tedeygends on what we already know about
the term. For instance, to define the term ‘meamémwe already know that it is a kind of an
average and also when the teacher provides infmmabout the term (Lobato, Clarke &
Ellis, 2005) to help learners define the term. Efme, definitions are statements of what
things are based on what we already know abouthihgs (Bergh & Theron, 1999). In the
same context of defining objects, though in thisecave are defining terms, Marton,
Runesson and Tsui (2004) and Runesson (2005) disaeit is easy to know something from
what it is not. This means that when explaining ederms, learners can understand them
quickly or easily when their meanings are contiastgh what they are not. For example, the
term ‘mean’ is not the mode neither the median ghoall are kinds of averages. Therefore,
the term ‘mean’ should have its distinctive defontfrom the other averages in order for the

learners to understand its meaning.

In mathematics we do have explanatory proofs, @ustamples, diagrams, demonstrations
and also emphases on key terms which can be usdglaining terms, concepts, ideas and
facts, and an explanation is the one that comée tand continue to be (Grosholz & Breger,
2000). What has been explained here shows thatiexpy in mathematics classrooms has
received much attention and has been regarded affemtive teaching practice. Therefore,
there is no doubt that mathematical explanations mathematics classroom do exist. This
study seeks the explanation of mathematical termsnie classroom, and the next section

gives an explanation of a mathematical term.

2.3.2 What are Mathematical terms?
The words ‘terminology’ and ‘vocabulary’ accordibtg this study mean the same thing and
are the key factors in the mathematics communicagioocess. Mathematical terms are

mostly the broad theories taken as wholes rathar jhist terms or short phrases (Weiss &
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Lee Kavanau 1957). They are broad in the sensetlikgtcarry with them the truth of the
theme to be taught holistically and if the themenas understood then the mathematics it
carries is not delivered. A mathematical term spacialised word used to communicate or to
carry the meaning that may or may not make senssideuthe mathematics discipline
(Adams, 2003). It is in that specialised word thetlmmatical meaning can be found and the
meaning comes about through its usage in languhgethematics as participants use it to
know the world (Zevenbergen, 2000; Adams, 2003;,@665). Therefore, it is possible that
the mathematical terms that learners meet in cegsnot be part of their everyday language,

hence difficult to understand.

Mathematics participants use words of a speciabister’ to write and speak in
communicating mathematical arguments. This spéaggjister’ is called the mathematics
register, Pimm (1991). The register uses speciatisvavith special meanings only in the
discourse as well as ordinary words which havestkfit meanings in both mathematics and
ordinary English; such words are referred to asgaxical jargon terms (Shuard & Rothery,
1984). Examples of such words or phrases @meduct, tree diagram, volume etc.
Zevenbergen (2000) argued that an extremely sjmsialvocabulary among many is the
highly technical terminology of mathematics. Theref it remains meaningful in
mathematics only, for example, the tepercentagePimm (1991) argues that the register’s
terms and symbols are mathematics specified amt aivfamiliar to learners. For example,
words like volume other than ‘capacity’; functioreaming an equation other than a ‘party’;
symbols like — (subtraction sign) other than a daHferefore, the dissemination of the
mathematical meaning or idea carried in the ternvesy important in the mathematics

discourse.

The mathematics register is considered as thef $etrs and grammatical constructions that
are thought to be most appropriate to communicaéhematical ideas clearly, concisely
with a greatest amount of meaning to learners (Rit®®1). Moschkovich (2003) argues
that, it is important to understand how and whenrttathematics register is to be used and
this resides with the teacher. The teacher shauldigie the opportunities for learners to use

the terms constituted in the register the way nmatigians would use them.
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Teachers need to help learners develop meaningitiect and applicable definitions of the
terms in the formal contexts, but the problem thiage is how their knowledge about
mathematical terms and their practices can helputoright the meaning of the terms with
sufficient precision to ensure that each term haketarminate value to learners (McGee,
1997). To help learners develop, the teacher shoséor have to use learners’ informal
definitions as a platform to construct their owrderstanding of the formal ones (Adams,
2003). In the discourse, the teacher needs tattdeillearners’ understanding and encourage
their commitment to what is going on in the classnoof mathematics by employing
discourse interventions which increase learnen@pation and mathematics understanding.
The teacher could employ interventions such asquastioning techniques, paraphrasing for
English second language learners to understandnauging, re-voicing, listening and also
giving learners space and time to think as theyagagvith mathematical problems. Why we
need to paraphrase or re-voice in a multilinguaksfooms is explained in the following

section.

2.3.3 The Discourse of the classroom

People acquire their primary discourses spontamgolist secondary scientific discourses
have to be acquired through deliberate teaching,(@@05; Vygotsky, 1978). According to
Gee (2005), a mathematical discourse is a secoradatya special type of discourse which
deals with objects, quantities and shapes. Secypndiacourses are those which oppose
discourses which people grow up with (Gee, 2005Mathematical Discourse is the special
dialect of English that is used to communicate ma#tical reasoning and the vocabulary
that describes the behaviour of mathematicians laarhers of mathematics when doing
mathematics as well as their attitudes towardsouaraspects of mathematics (Wells, 2002).
This fixes the Discourse to a formal setup. Dehliberteaching of these secondary discourses
is a communicational approach to cognitdeelopment of learnerSfard (2007) combined
the two terms communicational and cognitive intontnognitive’ to mean that, thinking is
communication and learning mathematics is to modiig extend one’s discourse. Amd
this, the teacher’s role is to guide the developmenteafrer’s skills in the mathematics

Discourse using language as a tool. In this cagkematical English is used.
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Mathematical English is a foreign language whicls maathematical use of words and
phrases that cause problems for learners, especaliond language learners studying
mathematics at an abstraction level. It uses wattdlsh sometimes have different meanings,
in the mathematics Discourse and in English (Adag2@03), for example, the word
‘reflection’ in mathematical transformations anceflection’ in English have different
meanings. Learners also meet some new words whagle ktheir meanings only in the

discourse such as the word ‘square’ whose measinghin the mathematical discourse.

A mathematics discourse is important for professiaggrowth and helps learners to take
charge of their own mathematical learning in theanileg making. A discourse can make
thinking public and also create opportunities fearhers to negotiate meaning with their
teacher and agree on those meanings. It providegosufor developing one's thinking,
through the usage of language, questions, proling,ideas of others (Cobb, & Bauersfeld,
1995); it enables us to connect a learner's ownryelay language with the specialized

language of mathematics, mathematical terminology.

A mathematics Discourse is an iterative and interagprocess in which teachers engage
learners in conversation about mathematical ideaaraous cognitive levels through talking,

asking questions, demonstration and writing. Theseractions can be teacher-learner, in
this, the teacher approaches teaching through #roraative communication which may

give platform to dialogic communication (Scott ét, 2006) of learner-teacher, learner-
learner, and learner-class/group or individualefbn through oral or written documents.
Scott et al. (2006) called these classroom artiimra, patterns of the initiation-response-
evaluation (I-R-E) as the teacher simplifies theéhematical terms for learner understanding.
Similarly, Zevenbergen (2000) sees teaching asreedpart interaction where the teacher

initiates, learners respond and teacher evaluates.

In the I-R-F, the teacher initiates the class a@gtiin anticipation of learners’ response;
following to that response is the teacher’s respamsfeedback which is important in this
study and it does play a role in learners’ accesthé mathematical terms. From learners’
responses, the teacher may see a need to parafPressey et al, 1989) what she had put in

front of learners, putting it in simpler ways féretn to understand. For example, the phrase
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‘parallel lines’, if the learners finds it weird tanderstand them as lines which will never
meet, instead the teacher can paraphrase thetaefito, lines which continue keeping the
same distance between them and gives an examphee adpposite edges of a rectangular
table as parallel lines. This paraphrasing can nita&enpler for learners to understand, thus,
helping them crack the code of the term (Zevenberge00) in order to access the meaning.
Paraphrasing is dealt with later in this section.absess their understanding, the teacher can
ask them to give examples of objects or areas wharallel lines can be identified, the
examples given can be informal or formal, the teagmould welcome them all and build on

them to bring a formal understanding of ‘paralieék’.

However, simplifying the mathematical terminologyaynactually obstruct the meaning,
rather than enhance the learners’ ability to makess of it. Gorgorio and Planas (2002) warn
that when concepts are oversimplified it becomegenmuifficult for learners to make
mathematical connections between ideas. In othedsyteachers should be cautionary when

paraphrasing definitions of terms for the learners.

Khisty and Chval (2002) argued that teachers playngportant role in providing learners
with access to mathematical terms and ways ofrtglkGee, 2005) therefore, mathematical
terms must be explicitly taught. Teachers help neesr learn how to communicate
mathematically by modelling the mathematical disseuwhich includes the appropriate use
of mathematical terminology, by restating learn&sias in more precise mathematical terms
through, for example, revoicing or paraphrasing lapgroviding learners with opportunities
to use the terms contextually. Khisty and ChvalO@0found out that a grade 5 teacher
created repeated opportunities for English languageners to come in contact with the
mathematical language by populating the classroowr@ment with mathematical terms
and mathematical ways of talking. This suggest$ thachers may use wall charts with
mathematical terms and their definitions, diagramsathematical statements illustrating the
use of terms, which, with time learners acquire appropriate them as their own (Vygotsky,
1978), and thus learners’ knowledge construction.

In another study by Webb and Webb (2008) ‘explosatalk’ was found to be very

important as teachers practically put in placevdss which helped learners construct
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knowledge through critical engagement in collabweajustification of ideas in a ‘thinking
aloud activity’. For example, the classroom intéxec talk which gives learners authority
over their learning in the defining of terms wh#re teacher initiates by introducing the term
on the board and instructs learners to definegha &s she takes a position of a facilitator.
In this talk the teacher controls the use of thegleage of mathematics because we assume
learners do not have the mathematics vocabulary garners can only have the mathematics
vocabulary if they are made to access it in clastha teacher teaches them the mathematical
terms and their mathematical meaning. This candoe ¢hrough teacher’s explanation of the
terms. According to Scott et al. (2006) the inioat of the teacher, which is within the
authoritative discourse, is very important in goglithe learners to meaning making of the

mathematical terms.

Other research has considered a broader perspedtiwdat it takes for English language
learners to communicate mathematically in a mafilial classroom. Moschkovich (1999) in
her study of a third grade multilingual class doemted some strategies that the teacher used
to support learners’ ability to communicate théinking during whole class discussions in
the language of mathematics. One of the strategassto accept learners’ contributions even
if it was unclear and probing learners for claation of those ideas. For example, if the
teacher asks learners to define a ‘quartile’ anleamight give his or her definition as “...it is
a quar... quarter of...something”. Such a definitionn@t clear whether the learner is
referring to a quarter of a chicken or a quartebiad they buy from school tuck shops.
Cases where learners’ intended meanings are rent @teonly partially expressed are mostly
common when learners communicate their thinking ianguage they are in the process of
acquiring (Adler, 1997, 1999).

However, Moschkovich commented that in such casegsdacher should support the leaner
by further clarifying his idea, asking probing qtiess and listening carefully to the idea. In
addition and more importantly, the teacher can thee sociolinguistic mechanism of re-
voicing (O’Connor & Michaels, 1996), in which theatcher strategically reports another
learner’s utterance to the class through the usepmsdtition, rephrasing, or expansion upon
the original idea (Forman, McCormick & Donato, 199Bloschkovich (1999) argues that

through re-voicing the teacher does not only compaia to learners that their contributions
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were accepted, but also opens a space for leatmezemment on the correctness of the
teacher’'s explanations, thereby creating more dppities for learners to understand the

meaning of the terms.

Re-voicing in this study is where the teacher tergt the learner's response through
repetition, expansion, rephrasing, and reportin@€@@nor & Michaels, 1993; 1996; Herbel-
Eisenmann et al., 2008; Enyedy et al., 2008) aegfyawhich can be fused with teacher’s
practices in the classroom. This strategy has bdentified as an important discourse
practice in the teaching of mathematics and, isianty something that teachers could use
when teaching. Herbel-Eisenmann, et al. (2008) wages teachers to take learners’
utterances and treat them as appropriate piedesoofation for comment and re-voicing so
that the class could hear what others were sajRegvoicing focuses more on commenting
on learners' utterances and reformulating thenrderoto advance teacher's plan (O’Connor
& Michaels, 1996). It can change the contributitighdly so as to drive the discussion in a
profitable direction of defining the term. The tkac may be simply rebroadcasting the
learner's utterance to reach a wider learner aodi#man the learners who would have been
reached at first. By re-voicing, the teacher furtbeternalises and clarifies the very learner's
definition for him to understand it better than led put it. Therefore, re-voicing promotes
deeper understanding of mathematical terms asetuheér relates learners’ responses to one

another in the facilitation of learner access tamtaology.

In addition to re-voicing, another sociolinguistisechanism which a teacher can use is
paraphrasing for understanding. Paraphrasing isaaher provided responsive feedback
which is thought to be equally profitable in thedking of mathematics (Pressley et al.,
1989). Paraphrasing can be given as either additiorthe task, hints, clues, actual class
definitions, information about the new term whicincbe used or examples. But all these
provisions should preserve the semantic rigor aedigion the term provides i.e. preserving
the mathematical meaning of terms. This strategg hElps teachers in discouraging learner

memorization of definitions because it promotesreaunderstanding.

This study, also argues that teachers can maxir@aeners’ access to mathematical

terminology if they support their explanations bé tterms with a number of resources that
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include language, inscriptions i.e. chalkboard wvseworksheets, gestures and physical
objects (Gee, 2005). In this way the teacher idyapg distributive thinking in her teaching
practices. The teacher’'s strategic management isf \hriety of communication forms
prepares learners to reach for the mathematicalinetogy she is teaching. The teacher can
also give class discussion instruction. This h&pglish second language learners to get help
in accessing the mathematical register and deviflepregister’s skills from English first
language peers who are at an advantage of thgudae being the language of instruction, a
help that is probably unavailable in their everyddg. English first language learners’
advantage comes from the fact that their languagebe converted to academic rewards a
linguistic capital which can help them negotiateithvay towards mathematical meanings of
mathematical terms (Zevenbergen, 200Ne following section outlines the role of the

teacher in the mathematical discourse.

2.3.4 The role of the teachein the Mathematical Discourse

From my experience as a teacher, a mathematicauitse relies on three related features of
teaching; these are teacher’s intentions, teaclaetisn and the learners’ interpretations of
the action.The teacher’s intention should be to promote calwyeand sense making rather
than reproduction oprocedures. The teacher may have a range of speaiéntions for
different actions. For example, a teacher may ereatspace for learner engagement,
thereafter introduce a new idea to be developechay provoke disequilibrium in learners’
thinking by providing a new idea which is a couatemple in order to reorganize learners’
schemas (Piaget, 1978). The teacher’s role in fhseswom is to provide a healthy
mathematical discourse on which learners build idente and judgemental skills on
whether they are on the right track or not whenkway on mathematical problems. That is to
make discourse a tool to help them productivelwegroblems, and support productive
disciplinary engagement of learners in problem isgl\(Scott et al., 2006). In this case the

teacher uses the discourse for teaching mathenaaticalso for professional growth.

Stigler and Hiebert (1998) report similar roles teachers and learners in mathematics
classrooms in Japan, where mathematical discoaraa integral part of instruction. On the
same concern Lobato et al. (2005) argues that ¢eacshould guide the development of

mathematical discourse, facilitate conversationough rich engaging activities where
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learners construct their own meaning and avoidd¢hieg discourse. Teachers should create
conducive environments to shape the discourse ped vp for learning and learner thinking,
conjecturing, question asking and allowing multiplary points to problem-solutions. As
teachers we may miss what learners need for goadecsations to take place but it is
important to keep asking ourselves, are we shanagame understanding and commitment

to what we are doing in the classroom of mathersatic

Teachers should also know that, as mathematicasidkevelop they also change hence
mathematical discourse change as new discourseggemile old ones die (Gee, 2005).
This change may be political, economical or sotiet# all the same professional growth is
needed along those planes. For example, the clumcehange from Bantu education to
Curriculum 2005 in South Africa (DoE, 2005) need&échers to be trained in the
implementation of C2005 in order to align theirgirees with what was on offer. During this
time every learner was expected to do mathematitkd language of mathematics because
no other language had developed its mathematicgdtes except the Afrikaans language.
Therefore, the teacher should be able to promotthemaatics through the language of
mathematics which is important to both learners teathers because it increases better

chances of meaning making within the discourse.

Since it is the word which carries the meaningsitmportant for teachers to provide an
opportunity for learners to learn unique corresgo@ between signifiers (words) and
signified (concepts) (Zevenbergen, 2000) within diecourse. Furthermore, where some of
the signifiers have different meanings the smalllfdcomes a big “D” (Gee, 2005) when its
meaning is directed to the discourse of mathemalibgrefore, in this situation, learners
should be able to decipher the specificity of trehmmatical words to avoid the invitation of

a very different discourse.

In order to develop a mathematical discourse indlassrooms, as teachers we should be
guided by self-directing questions such as:

= How do | facilitate a mathematical discourse améayners of different diversity

(cultural, linguistic, ethnicity etc)?
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= What do | know about the discourse and how donislege it into practice?
= How do I plan for mathematical terminology accetity?
= What type of class activities should | provide irder to promote a meaningful
discourse?
= What strategies should | use to promote rich comeoation and conversations?
= How do | assess learner's mathematical qualitya@nraunication and conversations?
= How do | use technology if available to promote meabatical discourse?
(Ross & Bruce, 2007)

With such questions in mind, learners’ accessibilit mathematical terms may be endorsed.
But in order to facilitate this accessibility, # more important for the teacher to be able to
identify a mathematical term and design her instonal activities around the term. The
definition of a mathematical term according to tlsimdy is what the next section is

discussing.

But to be helpful, teachers also need to promateutte of the language of mathematics and
not avoiding it as what other teachers are doingsome schools as the next case is
portraying.

A case in a school

It is not known how teachers explain mathematiaims to learners in mathematics
classrooms; however in other areas of mathematesihg, some discrepancies have been
noted in a certain school. | recently interviewete onathematics teacher, in my previous
assignments on choice of mathematical textbooK{®. teacher admitted that he chooses a
textbook with many symbol problems (e.g. algebexipressions or equations) and less word
problems. His reason for such a choice was to hemers whom English is a second
language not to struggle in trying to find hiddeathematical concepts in words. The teacher
showed misconceived knowledge on mathematical signhathat, in order for learners to
effectively read mathematics, be it in words or bgis, they need to decipher meanings of
those words or symbols first (Adams, 2003), thugetging a mathematical register (Pimm,
1991). With such a reason it shows that the teasheot aiming at promoting mathematical

understanding in learners but he is just doingduity. Such a teacher would not design a
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valuable instructional activity for any mathemakiteam because the terms are not important

to him what is important is for learners to simpliiven symbol problems.

This also shows that teachers may avoid explaimathematical terms to learners and opt
for symbolical problems in which they only teaclogedurals. Teachers should not help
English second language learners by avoiding maneled texts because words (signifiers)

guide learners to more important mathematical cunteatter (Morgan, 1998).

In addition, from my experience as a teacher, r@vatle 11 second language learners fail to
understand some of the mathematical terminologspea@ally in the word problems. They
fail to use appropriate mathematical language faaéx or justify their solution strategies
and cannot argue their mathematical positions lraat their thoughts because of poor
understanding of the mathematical language. Thiddcbe because some teachers avoid
teaching topics with mathematical terms which idelword problems for the reasons such
as: teacher’'s lack of knowledge in the terminology,teacher’'s poor practices in the
facilitation of access to meaning of mathematieais by learners. Therefore, in the above
case, the reason which was given does not sourésgronal, as teachers, we need to bring
the language of mathematics to the learners’ utatgting as they access the meaning of the

terms.

2.3.5 Relationship between mathematics and language

The findings by Dlamini, (2008) in the researchlamyuage policy in Swaziland showed that
mathematics and English examination results hadeakwelationship, which meant that
learner’s pass in English had little effect ones/passing mathematics and vice versa. Thus,
those who would have performed well in mathematmss not necessarily mean they would
have done so in English. This shows that one doeseed to be fluent in English language
in order to understand mathematics. | want to belighat Mathematics is a language on its
own and is different from ordinary language. Myuwmption is, if there are borrowed words
from ordinary English to mathematics then those dsoare part of the mathematical

language.
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The ordinary English language words become pathefmathematics vocabulary because
sometimes their meaning in mathematics might biergift from their meaning in ordinary
English. For example, the word ‘similar’ in similltrangles, in ordinary English it can mean
looking alike, but mathematically for trianglestie similar we consider certain rules which
are: corresponding angles should be equal andsratioorresponding lengths should also be
equal. The difference in these meanings is thtéhenmathematical meaning the sides of the
triangle should be proportional in length and thgles included should be equal, while the
English version there is no measurement to asoestaiilarity. Therefore, mathematics and
English can be seen as different discourses shaange words which some of them if not

most have different meanings to both discourses.

In trying to find ways of helping learners use neaiatical language to learn mathematics,
Setati and Barwell (2008), explored a new apprdadeaching and learning mathematics in
Gauteng’s (South African province) multilingual £taooms. The approach involves teaching
and learning mathematics in both English and natwguages. They called this a ‘code
switching’ approach. In their analysis, they fouhdt the approach was effective in South
Africa’s multilingual context. Code switching appich can help in the defining of terms if it

is done with the preservation of the mathematiosdning of the terms.

Vorster's (2008) study carried out in North Weggiom in South Africa, discussing on the
mathematical terminology, has found that teacherd karners having been used to
mathematical terms in the language of mathematere wot very sure to code switch it with
Setswana terminology. These teachers were veryecoed about the use of Setswana for
mathematical terminology because they were not sticgher mathematical terms, that, if
they are put in Setswana will they give the samammg as in the language of mathematics.
Therefore, if code switching is to be used a mattaral register of different main languages
has to be developed for this approach to be eWeclihis might help the teacher to reach
learners’ understanding especially those who steugth the language of mathematics and
it will motivate learners if they are to learn mathatics with understanding. The next section
enlightens on an article by Kazima which gives\aew on how other countries have viewed

the mathematical terminology in multilingual classms.
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2.3.6 Teaching Mathematical terms in a multilingualkclassroom

Kazima (2008) in her article titled ‘Mother TongRelicies and Mathematical Terminology
in the Teaching of Mathematics’ discusses the implatation of language policies which
deal with mathematical terminology and gives ligiht some different policy options
available for mathematics teaching in multilingalssrooms which seems to support code
switching. She makes an example of three counfreewxania, Nigeria and Malawi which
have developed different approaches to multilingaEssroom instruction. The most
important option was the development of mathemiateraninology or adoption of English
terminology in African languages to assure cormaethematical meaning. Teachers were
trained to use language effectively in the comlgatodi poor mathematical terminology
understanding (Kazima, 2008). Such policies helga@away with the learners and teachers’
fears in using African mathematical terminology amdst importantly help teachers to
disseminate correct mathematical meaning througita@f languages, thus code switching.

Kazima’s discussion on language policy gives amurasge of mathematical meaning and
certainty in teaching mathematics through codechwig as her study answers the question:
How can a country deal with mathematical termingladnen teaching in the mother tongue?
If such a policy is developed in South Africa thteachers are assured of the same
mathematical meaning through code switching as thiough the language of mathematics,

this also improves reading and understanding mahem

2.3.7 Reading proficiency and Mathematics attainmen

Mathematics teachers may consider giving learnargesmathematical reading texts, with no
problem solving, sort of glossary of mathematieahts which they may engage with prior to
the coming lessons. This will enhance learner wtdading of the terms when the teacher
introduces terms after learners have exploreddhed first on their own. This will help in
bridging the mathematics literacy gap (Bohlmann &térius, 2008). Hanrahan (2009)
argues that in the last century, teachers in thikedrStates of America (USA) would give
empirical activities with less attention to liteyaskills. Her investigation was on literacy-
teaching practices as a learning activity whichpsuifs learners with low literacy skills. She

advocates that more reading and writing skills &hdwe taught alongside mathematical

32



content especially in double periods of the lesseoause access to terms is also through

more practice in reading as is in writing.

Bohlmann and Pretorius (2008) found that mathemltttainment is closely linked to
reading proficiency. This implies that teachersustigrovide learners with reading practices,
for example, after writing the term on the boare thacher may ask learners to read the term
for the class so that the teacher corrects ledrpsysunciations if need be before defining it.
Because some terms can give their meanings by #@lyethey are read and pronounced, for
example, the terms ‘interior’ and ‘exterior’, thi®comes easy for the teacher to attach the
mathematical meanings of these two terms. The foone has ‘in’ for inside and the later
has ‘exter’ for external/outside these are clueklwban then be used to define the terms for

learners to access the meaning, for instance, @ealing with angles in a triangle.

Sometimes reading in mathematics is taken as amadhematical aspect to be considered in
teaching and learning of mathematics (Curriculur@3@nd is overlooked as people believe
that we do mathematics (Stein, Smith, Henningseilger, 2000) and not read mathematics,
but the fact is we do it after reading and undeditag what we are supposed to do. Reading
in mathematics, saying the word by own mouth, vy important practice as it helps in the
understanding of the terms. Therefore, teacheraldhievelop learners’ abilities in reading
and interpreting mathematical texts though not gdamned lesson but along with their
teaching of mathematics.

2.3.8 Mathematics ‘social language’
A mathematics social language is one tool of ingused for engaging in discourse analysis.
It is a style of language use and ways of speakim@jscourses. What are Discourses?

“Discourse with a capital “D” are ways of combiniraqnd integrating language,
actions, interactions, ways of thinking, believingJuing and using various symbols,
tools and objects to enact a recognizable iderdity, discourse with a small “d”

(Gee, 2005, pp.21, 26).
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In this case an identity of a mathematician is tfdieing able to reason, justify ideas, argue
and evaluate own and others’ mathematical worik. deared towards building a mathematics
class into a community of practice where everyomeempowered by understanding the
discourse practices. Therefore, Capital “D” is mtman language; it is the mathematical
terms, mathematical viewpoints, and ways of thigkiolassroom exchanges and ways of
doing things in the class, in acquiring matheméatomancepts. These are some of the very
important features influencing the relationship westn teaching and learning of
mathematics. They include the classroom norms,styged conditions of tasks, teacher
instructional habits and dispositions, and leartearning habits and dispositions. For
example, what the teacher values most as a beaitee rfor her learners to access the
terminology she is introducing is what she provitteslearners with because she understands

the learners attitudes, level of understandingheowl they value work given along that route.

Teachers should provide classroom practices wiaghiinize linguistic practices within the
mathematics discipline, for example, if a teachmspldys a street-talk in a mathematics
classroom she might be considered less favourabithinn mathematics education
Zevenbergen (2000). A street-talk and a mathematassroom talk are two different talks
which will never exchange contexts and be accepkethathematics classroom talk values
and communicates power and status of those who dwwacteristics, attributes and
dispositions which are desirable within the math&steacommunity they are in, at the right
time (Zevenbergen, 2000). This is what Gee (20@srdbed as the Discourse with a capital
“D”. All these attributes and dispositions are asmsl through the social language of the
small “d”, the discourse of the lower case. Itheotugh the knowledge of mathematical terms
learners come to posses these characteristicefdherthe teacher’s practices in the defining
of these terms hold the key to learner understandin

In the practice of defining the terms, a sociablaege, small “d”, is used in the mathematical
communications and conversations taking place d@gipants work towards reaching for the
meanings and understandings of mathematical te@es,(2005). This is the mathematical
language which is used to communicate classroorhenatics. The small “d” can then be
the language the teacher uses in class to exglairmiathematical specialised vocabulary

which carries the concept the learners need tosacé®r example, for the teacher to explain
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what ‘range’ is she defines it as the distance Wwidiata covers. This gives learners a clue to
say if it is the distance their data covers thanetains how far the data were spread. Now for
them to answer to how far, they need to find thfedince between where the data starts and
where it ends. In this case the mathematical slmihword ‘range’ is defined and the
learners are made to access the meaning throughsit@urse of the lower case.

The term ‘range’ can be familiar to learners butha case of it being an important word in
mathematics it becomes a special term of whicHeamers need to decipher the specificity
of it being a mathematics vocabulary in order toimdine with the teacher’s intended
Discourse. When the teacher has managed to getetsato understand why ‘range’ is a
mathematics term then she has managed to explainettm that is to split open the
terminology of the mathematics register for leasnir understand its specialised meaning
from everyday meaning (Zevenbergen, 2000; Pimm2198his study was important in
finding out what are the teacher’s initiations glging learners decipher and understand the
mathematical definition of specialised vocabulafperefore, we assume that teacher-talk
and teacher’s practices are the important wayeweldping learners’ terminology decoding
skills.

Also the semantic structure of a mathematics proldan be considered as small “d”, for
example, an arithmetic question such as, ‘a vemndts selling some tomatoes and a first
customer bought 6 of them at R1.50 each, if thelgewas left with 6 tomatoes at the end of
the day and her sells were R37.50 how many tomatioethe vendor had altogether on that
day’. The complexity of this question can scare yaaareater number of learners and very
few might attempt by attending to the word ‘altdget and add 6 tomatoes and 6 tomatoes to
get 12 tomatoes as the total number of tomatoesdhdor had in the first place. Here, the
learners would have failed to understand that betwthe 6 tomatoes bought and the 6
tomatoes left, there are a number of tomatoes wivate sold to give a total sale of R37.50
which they need to find first and then add to 12g& the total number of tomatoes the
vendor had in the first place. In this case the glemxity of the semantics needs the teacher to

interpret for learners to understand and accesgrtitdem (Zevenbergen, 2000).
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Lastly, the small “d” can be the lexical densityufad in the mathematics register and is
denser than that of the ordinary English. Lexicatgity contributes to the complexity of the
mathematics problems and causes a further baorieatning (Zevenbergen, 2000). Mostly,
mathematical terms are precise, they carry theifspgcof the meaning themselves without
hiring other words that is why they are called stifee registers. Therefore, the teacher’s
intervention in explaining these terms is importantonvey their precise meanings, because
it is in these words that the meaning is found lapteacher’s explanation misconceptions are

avoided.

Cuevas (1984) argues that the language used teeganathematical ideas to learners has
become a topic of increased concern to mathemeatiasatorsn the United StatesAnd he
believes that an inadequate grasp of the langudégmstruction is a major source of
underachievement in school. He advocates a diagnagproach to teaching mathematics
and an incorporation of strategies which deals Wit language skills of learners with
limited English proficiency in the context of mastg mathematical concepts and skills
(Cuevas, 1981 cited in Cuevas, 1984). This is atruntional model where teachers deal with
the mathematics content as they deal with secomgukge learner problems at the same
time. Teacher’s instructional objective when plamgnior a multilingual classroom is to help
learners understand the terminology and the uniderisnathematics, therefore, the teacher
should accompany the mathematics content acquisditategies with terminology access
strategies so that learners are advantaged in both.

It is the responsibility of the teacher to helprieas access the mathematical terms, literature
has shown that access to terminology is enhancedxplaining those terms to learners
because each explanation is correctly connectettheocharacterising property of what is
being explained in a sensible way (Groshols andy@&te2000). Therefore, this study set out
to understand how the teachers explain mathemateals in multilingual classrooms in
South Africa by investigating one teacher’s classigractices in explaining mathematical
terms. This will give an opportunity to gain anigid into how mathematical terms are

taught to learners for understanding.
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2.4 Conclusion

In this chapter, | have presented the study’s #texa perspective; | briefly discussed the
Mathematical discourse, the Definition Discoursel dhe teacher’'s approach to teaching
mathematical terms. | also presented how otheewgtifindings on explaining terms, relation

between mathematics and language, discourse otl#ssroom and mathematics ‘social

language’ relate to my study in the literature egui Therefore, in the next chapter | discuss

the research design and methodology that wereindbed study.
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Chapter Three
Research Design and Methodology

3.1 Introduction

A suitable research methodology and design hae tdiopted in order to investigate a Grade
11 teacher’s practices on how she facilitates katraccess to the meaning of mathematical
terms in her multilingual classroom. Hence thisptba describes the research design and
methodology which was used in the study. The stualy designed in respect to the following

research questions:

The main question is:
How do teachers facilitate learner access to the meganoin mathematical terms in

multilingual classrooms in South Africa?

The critical questions are:
1. How are the mathematical terms explained to learimemultilingual classrooms in
South Africa?
2 .What resources does the teacher use to expktimematical terms?
a) Which languages does the teachetouseplain the mathematical terms?
b) What artefacts being used to expllaterms?
3. What Discourse practices are involved in the lanation process of the

mathematical terms?

3.2 Research Design

| pursued a qualitative approach which was inforrhgdhe exploratory and interpretative
nature of the study. Creswell (1994) cited in Le€t§97) describes a qualitative study as an
inquiry process of understanding a social or humarblem, based on building a complex
holistic picture, formed with words reporting dégdi views of the participant and is
conducted in a natural setting. It is based onbgestive point of view where the knowledge
the study was seeking belongs to the participaduding on her own consciousness and
thoughts on how to explain the mathematical teit@@d, 2004). The qualitative method was
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employed for its quality information seeking on erysmall sample of one participant in a
particular context, the classroom, (McMillan & Saomacher 1993; Fraenkel & Wallen,
1990). It helped me gain insight into the teachpesceptions when teaching mathematical

terms.

Merriam (1988) asserts that in qualitative resedhehresearcher is the primary instrument
for data collection and analysis. She argues thgualitative research, data are collected by
the use of human beings as instruments, insteatiroigh some inanimate inventory or
computer. In support, Lincon and Guba (1986) assdrat humans are referred to as
instruments for their superior insightfulness, fteity, responsiveness, the holistic emphasis
they can generate, the ability to utilise impliatbwledge and their ability to process and
assign meaning to data concurrently with their &stjon. Qualitative research focuses on
process meaning and understanding (McMillan & Sdmher 1993; Fraenkel & Wallen,
1990).

A qualitative approach, for it being explorativedanterpretative, made the researcher a key
instrument in the entire process of data collectidhis helped the researcher gather
information directly and physically from the paitiant and enabled the researcher to ascribe
meaning to some practices in the data analysigyugpropriate interpretation according to
the researcher’s perceptions. It enabled the relsearexamine how the teacher handles
mathematical terms in the process of teaching #oded for understanding what the teacher

considers as a helpful way of explaining thosenter

3.3 Research Method

It is a classroom-based research and its main parp® to gain understanding of what

constitute teacher’s practices in facilitating &scto the meanings of mathematical terms by
multilingual learners in South Africa. What takelsge in the classroom depends on the
teacher; how she characterises a mathematical tdmenjearners’ actions and reactions

towards the term and its conventional meaningti#dse are interrelated, interdependent and
open to interpretations. Therefore, the most apyate research method would be a case

study.
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According to Opie (2004), a case study is an iptdestudy of a single instance, in an
enclosed system where certain features of sock@\eur or activities in particular settings
together with other factors, influence the situati€ohen, Manon and Morrison (2002)
define a case study as a portrayal of what itkis to be in a particular situation with the
ability to catch the close-up reality and ‘thicksddption’ of participant’s lived experiences
of thoughts about and feelings for a situation. réfere, a case study focuses on real
situations to seek greater understanding of the.dasllows researchers to capture evidence
of practice and theory of teaching, provides a mwethogical approach for describing
instances of classroom interaction, and allowsottigins of every instant and meanings the
class seem to hold of the phenomenon under studygdley, 2003). An inquiry is carried
out empirically in this research in order to untimsg and evaluate what is happening in a
mathematics class when mathematical terms are leiptained. Therefore, | employed a
case study to help me investigate a Grade 11 téagbmactices in explaining mathematical

terms in her multilingual classroom.

A case study is a method which allows the use ofiyrfarms of data collection which
includes digital video recording and interviewsisla systematic, flexible and adaptable way
of data collection and it enabled the formulatioh some interview questions for the
participant which the researcher held after classrobservations (McMillan & Schumacher

1993). It also enabled a thorough data analysiseophenomenon.

3.4 Methods of Data Collection

The study employed two methods of data collecteoslassroom teacher observation being
the main method and a semi-structured teachewiater The method was very appropriate
because information was gathered from an empisieting (the classroom) in its naturalistic
state (Opie, 2004; Denscombe, 2007). This methodatd collection gave the researcher

confidence in the data analysis and the abilitgriswer the research question.
Two instruments were used to collect and analyza da how the teacher explained the

mathematical terms in a multilingual classroom. ©bheervation data were obtained through

a digital video recorder and the teacher intervéata through an interview schedule. The
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two methods which are discussed below helped @mimbich information and which gave the

researcher confidence in reporting the findingsh@o& Manion, 1980).

3.4.1 Observations

The observation method which was the main dataecidin method of the study was
considered over questionnaires because of its alaggs and by giving the researcher a
chance of directly recording what the teacher waeglin her practice (Denscombe, 2007).
Although an observation cannot disclose what thdigg@ant is thinking, it played an
important role in providing more ideas on the infation which was needed from the
interviewee. | was a non-participant observer mstudy (Opie, 2004); therefore, | was fully

concentrating on recording the phenomenon in aistbom activities.

Any observation of humans as participants comeb ust limitations. An observation may
affect the naturalness of the phenomenon undey diadause the presents of the observer
may change the behaviour of the participant (Op0®4). To guard against this, five lessons
were recorded and only three were analysed. Samtations were minimised by the use of
the video recorder, such as the accuracy recoafimghen using field notes. The observation
was conducted in one Grade 11 class as will beusssd later. As mentioned earlier,

observational data were supplemented by intervigta ds discussed in the next section.

3.4.2 The interview

In searchfor raw opinions of the participant, the interviewas conducted as a follow up on
further clarification of some instances where cl@aderstanding of the instances was needed,
for example, | wanted to know whether or not thacker uses formal definitions only and
why, in her explanation. Opie (2004, pp.111) asstudt:

Interviews should encourage the respondents tolajevbeir own ideas, feelings,
insights, expectations or attitudes and in so dalgwing the respondents to say
what they think and do so with greater richnessspahtaneity.

The interview was semi-structured and aimed atirgettlarification on areas of interest.

Open-ended questions were used to elicit informdtiom the participant. The interview was
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conducted not only to provide qualitative and imptthedata but also to provide information as
to why whatever was happening took place (Opie4200he interview process also helped
to get the verbal explanations of the knowledge wamdkrstanding the participant had on how

to facilitate learner’s access to mathematical seimma multilingual classroom.

A semi-structured interview was used for its flekiyp and unpredictable responses which
provided rich information when the participant fiebe to say what she wanted to because no
parameters were laid down. Semi-structured intarno&fer an opportunity to deviate from
pre-arranged text and wording of questions (Opd®42. It was also used to draw valid data

to avoid the researcher’'s own perceptions or megaroi participant’s intentions.

Although semi-structured interviews often take Idige to finish because of their open-
ended questions (Opie, 2004) the participant wag ¢kear in her long responses which
needed no further probing of information. The mawant was very cheerful and attentive

throughout the interview hence the rich contribatio

3.4.3 The interview schedule

An interview schedule was developed according toViMan and Schumacher’s (1993)
advice that topics and questions should be stredtiny the interviewer in advance. The
guestions were formulated in close alignment with tesearch questions. Opie (2004) also
supports this method by advising that the researsheuld carefully and thoughtfully
translate the research questions into interviewstiues, but as the questions were open-

ended there are times when the interviewer deviabead the scheduled questions.
The seven open-ended questions for the intervieng a® follows:
1. What do you consider a better way of introducinghamatical terms to learners
in your class?

This question sought the teacher’s perception fferdnt actions and considerations to be

taken when introducing or teaching mathematicahser
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2. Do you use informal knowledge or formal knowledgeenv introducing or
teaching mathematical terms? Why?
This question sought the teacher’s perception torrmal knowledge as a resource (or not a

resource) in learning mathematics

3. Looking at the whole topic you are teaching whamte did the learners get
straight and what terms did they struggle with? Wtwuld be the reason?
The question needed the teacher to show whetheotadhe teacher understood her learners’
problems in understanding the mathematical term$ laow she valued the learners’
struggles, how she builds a community-establishaddsrd (Davis, 1997) when things are

difficult to the participants of the community.

4. Do you borrow some definitions of the terms frorheotsources e.g. other
textbooks, life situations or other people’s ddioms (verbal or texts). Why?
This question was seeking information on whethertdacher uses other sources other than

the textbook for mathematical terms’ definitions.

5. What do you consider as a proper definition of th&thematical term when you
teach? Why?
The question was searching for the type of de@inithe teacher legitimises and emphasises
on, e.g. textbook definition or working definitia@ecording to the task.

6. Why were you using the language of instruction dleage of mathematics)
throughout your teaching?

The question sought to understand why the teaches teaching using Mathematical

language without switching to any of the Africamdgaages in a multilingual class of black

African learners only.

7. What classroom communications do you see effeativmaking the learners

understand mathematical terms?
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This question was seeking the understanding ofliseurse practices the teacher employs to
enable learner understanding of mathematical terBeow is the discussion of the

instruments used.

3.4.4 Why digital video and tape recorder?

These instruments give a sense of a direct experiemith the teacher’s instructional
activities and talk (Pea, 1999 cited in Schuck &Ky, 2004). The video recorder gave me
an opportunity to observe the teacher’s instruetidrabits and dispositions. When situated
strategically, every action the teacher takes indxplanation of the terms is captured. As
stated in the methodology of the study, it provided opportunity to capture teacher’s
practices in explaining the mathematical terms inatural setting. It helped me answer
critical questions as | observed theactices involved in the explanation process adler
these processes were captured. For example, tiemsaon chalkboard use by the teacher
and the learners were captured and the interpvatafithem was done later, their appearance
at that later stage was still natural with no diéfece from the day of observation. The digital
video recording gave better chances of capturirg tdkacher's verbal explanations and
gestures (non-verbal explanations) such as emotfaoml expressions, body language and
pauses (Mousley, 1998 cited in Schuck and Keard@94) which cannot be captured when
using an observation form. It can capture thesmsfeatures which a researcher can apply as
a re-thought on their meaning in relation to theenqmmenon and could later correctly
interpret them. This is impossible when using aseobation form.

Both the instruments are permanent and retrievaglerd (Plowman, 1999), they gave me an
opportunity to get and analyse the data from itsnadistic state far after the data were
collected (Denscombe, 2007). Data collected byube of these instruments are flexible
(Plowman, 1999), | could re-wind and re-visit tralwhenever | felt that the information |
had interpreted did not make sense. There was @0 fog me to look for an interpreter or
search for appropriate meanings in the languageébecause the teacher taught all her
lessons and gave every instruction in English. Adedause video collected data can be
interpreted by many people in different places atill give the same information, it is
regarded as holding the holistic indicators of adyoesearch such as trustworthiness and

credibility of a research (Opie 2004). The datd bl there for a long period of time.
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The video footage brought about the language-inamskteacher’s utterances together with
other symbolic expressions, for example, when ¢laeher raised a textbook to show learners
the page she was referring to and said to the,clagsean here not there”. This made the
data more detailed than if | had collected datagisin observation form or a questionnaire
which cannot include sign language. The video @oafforded interpretation of both the
utterances and gestures. Its data provided me #amsnof articulating both what was seen
and what was heard at a later time than being fotearticulate immediately when using an
observation form. It also allowed me to make va&idind biasness checks for trustworthiness
before recording and analysing it. | only focusedtlee information which was relevant to

my study and which enabled me answer the reseaiettiqns.

3.5 The Context

The research was conducted in a school in JohanrgeBast, South Africa. It has a spectrum

of the major South African lingual groups in thatlZ, Pedi, Xhosa, Sotho and many others
including foreign languages are represented. Theaavas chosen because it had a wider
language representation; a class of 25 Grade Xfhdeawas chosen. It was a multilingual

school where all the teachers were English secandulage speakers. The language of
teaching and learning (LoLT) was English and leatearner communications were in home

languages. While the school was not convenienelims of distance, the interest in it was

that | had a colleague who taught mathematicsenstthool. The school was very accessible
and having a good interpersonal working relationstith one of the mathematics teachers, it
gave me confidence to go and collect data fromsti®ol. Data were collected in the early

weeks of second term of the school calendar imssobom setting.

The context of the class which underwent obseruatias:
IsiZulu- 14 learners

Sepedi- 4 learners

Sexhosa-3 learners

Sesotho-3 learners

o O O O o

Seswati-1 learner

The participant speaks isiZulu which is the languafjthe larger group of learners.
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3.6 Sample Selection and Academic Background of tharticipant

The sample consisted of 1 teacher out of 4 mathesnachers at this school. The teacher
was chosen for her qualification and experiencee 8blds an Advanced Certificate in
Education (ACE). One teacher was sufficient becabsge was a qualitative study which
sought an in-depth investigation and analysis Dieéinition Discourse as a phenomenon of

which valuable and rich insights could be gainedr{§&ombe, 2007).

3.7 Piloting of the Instruments

A video recorder was used to collect observatiateth and a tape recorder was used to
record teacher interview data. These instrumente vieund to be very appropriate, for

example, video recording helps in checking agai@$ or misinterpretation though some

people may get nagged and feel uncomfortable witrotaped (Opie, 2004).

| undertook a piloting study of the instrumentsdsefcollecting data to gain the knowledge

on how to use them (Opie, 2004). | asked for pesimisfrom one teacher’s afternoon lesson
(not the participant) for piloting. This means tki@ piloting study was of a different teacher

in the same school to identify issues related éovideo and the tape recorder. Some of the
issues | focused on were audibility, clarity anchtgtgic teacher capturing position. There

were no adjustments or further attachments to @meca or tape recorder other than

identifying positions in the classroom that couldega good view and audibility of the

participant.

| had a partial knowledge about the use of theunstnts which needed to be furnished up to
avoid unnecessary failures of recording or pooomdiags. | needed knowledge on the
equipment set up to avoid wasting time (Plowmarg@9)l@nd knowledge on any technical
failures which might arise while using them. OR©@4) argues that instruments bring with
them some technical faults such as poor soundtifjlevas very important in that | gained
confidence in using the instruments, though thay ma@ problem, an added consideration of
using them were their advantages over an obsenvéion or a questionnaire as the next

section outlines.
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3.8 Validity and Reliability.

Though validity and reliability are important asigeof a quantitative research, Opie (2004)
believes that they are not so with regards to tpiale research since it views subjectivity as
primary. Therefore, Lincoln and Guba (1986) reatisine inappropriateness for a qualitative
research they used trustworthiness (credibilityangferability dependability and

conformability) instead of validity and reliability

Naturalistic studies require the inquirer (researfto draw attention of her audiences on the
findings of the study carried out and not leavimggself out (Lincoln & Guba, 1986). For this
they argue that researchers must cater, in thadiest, for validity and reliability. Reliability

of a study gives independent researchers an egtetwsidiscover the same phenomena and to
have an agreement on the description of the phemarbetween researcher and participant
(McMillan & Schumacher, 1993). Reliability closdipked to validity is the extent to which
the phenomenon is consistent and would give theegasult if it could be undertaken again
by the use of same instruments with the same paatit under the same conditions. While
validity of a qualitative study, internally, is tlieegree to which interpretations and concepts
between researcher and participant have the samemimge thus drawing the same
conclusions on the data obtained from an instrun{®dMillan & Schumacher, 1993;
Fraenkel & Wallen, 1990; Lincoln & Guba, 1986). &uxtally, a qualitative study of a single
case cannot be generalised but can extend undgirgganfrom the detailed description of
results to others and to researchers who will hese understandings in their subsequent
researches (McMillan & Schumacher, 1993; LincolnGba, 1986). In other words the
validity of the study is in the extent to which timstruments measures what it is supposed to
measure or achieve what it is meant to achievewdrat is achieved remain reliable. That is
to say correct conclusions must be drawn from #eeaf the same instruments all the time on

the same phenomenon and the inquirer should bas®hidence on the data collected.

“It is on the basis of the match between the meattag) and procedures and research (focus,
topic, questions) that the credibility of any finds, conclusions and claims depend, so the
importance of getting it right cannot be overempded’ (Opie, 2004:17). Therefore, | had to

make sure that the methodology and proceduresdechoited my research focus, topic and

guestion.
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3.8.1 Reliability

As McMillan and Schumacher (1993) argued that bdlit in a qualitative study is enabled
by the consistency in the interactive style, datording and analysis and the interpretation
of participant’s meanings in the data. But thisdemed some difficulties as my study was a
naturalistic case; the process was more persora tHeneral. The way my participant
explained mathematical terms might be differentfrother researcher’s participant on the
same phenomenon because different teachers efff@cewlly in their classroom practices.
Therefore, observations and interviews findings rasp differ (McMillan & Schumacher,
1993). That is why a naturalistic in-depth studyrea@ be generalised simply because my
observations cannot be another researcher’s oltg@rsaon the same phenomenon with a
different participant, maybe, unless the particigarmy research is observed by a different
researcher on the same phenomenon using the satnement (Lincoln & Guba, 1986).
However, the video recorder minimised threats baldity in that the data captured through

this instrument presents the same scenario asturi@d in the classroom.

3.8.2 Validity

Bias is one aspect that impacts on the validityaafesearch. Bias is defined by Cohen,
Manion and Morrison (2002) as overstating or urntaéirsy the true value or attribute.
Identifying sources of bias is a good characterigtia researcher; from participant’s side as
well as the researcher’s, from the instrument’e sid was already discussed eadied able

to control own opinion. Cohen et al. (2002) suggéisat the minimization of the amount of
bias is the most pragmatic manner to enhance tsalidalidity is described as the degree to
which a method, a test or a research tool actuaftgsures what it is supposed to measure
such that a relationship between claim and resifiltee data-gathering process can be made
(Wellington, 2000).

Validity is the major strength of a qualitative easch and very important in data collection
and analysis techniques (McMillan & Schumacher,3)9®IcMillan and Schumacher (1993;
391) listed some of the techniques in maintainirigrnal validity as follows:

i) Lengthy data collection period.

i) Participant’s language
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iii) Field research

iv) Disciplined subjectivity

3.8.3 How to maintain reliability and validity in my study

As mentioned earlier, the main instrument in a itpt@Ale research is the researcher, as a
human being, the researcher may have differentemc@dorientations which can make an
instrument to be repeatable. However, | maintaireability within my study to obtain

consistency of my research design.

Interviews were conducted in English which promotsidaring of meanings of the

observations between the researcher and the pariicand reduced the complexities for the
researcher in the writing up of the analysis angbrefindings. For example, the researcher
did not need to decipher the information which wdsained through home languages
because English was used throughout data collecfiba observation and interviews were
conducted in a natural setting, therefore, dateevegralysed from its naturalistic state even
after the day of data collection (Denscombe, 200fe use of semi-structured interviews in
the study allowed for flexibility of both the reselher and the participant giving credit to the

validity of the research.

In order to address reliability issues in this egsh it was critical that accurate descriptions
of the processes which were taken were done byiegsthat the data which were collected
were that made available by the participant andl suibsequently be kept in a safe place for
availability to other researchers subject to therayal by the participant. Also the fact that |
was not known to the site and to the participaig thaximised reliability (McMillan &
Schumacher, 1993). In addition | introduced mydelfthe participant and learnt the
classroom culture of the class to be observed geigkly before data collection started as a
way to avoid being an unfamiliar person in the pssc | was now familiar to the class and

behaved like a colleague to the participant througldata collection.

3.9 Trustworthiness
For a qualitative research to be useful, it haddocredible, transferable dependable and

conformable, otherwise it loses its strength thiotlgeats to external validity (McMillan &
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Schumacher, 1993). This means that a researchgivestonsistent findings and conclusions

if it is to be repeated in the similar contexts.

Three aspects of research that might affect vglalie:

1. The data gathering tools
2. The researcher’s inferences
3. The findings of the inquiry
(McMillan & 8amacher, 1993; Lincoln & Guba, 1986; Opie, 2004)

Below is a description of how effects of the abagpects on validity were minimised.

The data gathering tools
Video recorded data and the audio taped interviata evere transcribed word for word in
order to strengthen reliability in the interpretatiof the transcripts. The observations were

verified through interviews with the participant.

The researcher’s inferences

My supervisor helped in checking the accuracy ef ithiterpretation of the transcripts and
verified the uniform application of the codes. Tin@nscripts were kept separately so that
they could be available for scrutiny any time tlaeg needed. The analytical tool developed
from the theoretical framework was used to helplyaeathe data. The categories formed
from this analytical tool were used in a standadiay, i.e. descriptions were provide for
each category to insure categorisation of the sdetee by other researchers in the same way.
From the supervisor’'s approval and the researclaecsuntability provision of ensuring that
the categories were standardized and data werg/sadalaccordingly. In order for this
gualitative research to be highly reliable, the esssher recorded possible concrete
observational data, for example, what the partitigid is what the researcher recorded
rather than the researcher’'s own general senséragotsns which would have allowed the

researcher’s personal perspective to influencditlengs.
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The findings of the inquiry

As it will be discussed in the next chapter thelysia of the data was done coherently,
consistently and systematically, which increaseal ridliability of the study. The practices
from observed data were found relating with thetbgcal knowledge the participant gave in
the interview, this showed that validity was estti#d. No data where exchanges took place

were left untranscribed or unanalyzed.

For this research to be useful and support compidyadnd translatability the researcher
extended the study’s understandings by giving betadescriptions of teacher’s practice in
the definition discourse so that other researclvans apply them to similar situations
(McMillan & Schumacher, 1993). To do this the resbar drew on the two theoretical
frameworks by Gee (2005) and Scott, Mortimer andiag(2006).

Credibility can be established by a process cailser debriefing where a researcher exposes
him or herself to non interested peers of the stodyhem to explore aspects of the inquiry
(Lincoln & Guba, 1986). This will help the reseagctio remain ‘honest’, to test inquirer’s
hypotheses and to release the inquirer’'s emotinddeelings to clear his or her mind for the
next steps (Lincoln and Guba, 1986). For this tkeearcher gave the findings and

interpretations of the study to some people to pread and check for credibility.

3.10 Data Collection
As mentioned before, observations were the maia dallection method of the research.
Data were collected through five lessons obsermadiovideo recorded data and through a

semi structured interview of audio taped data.

3.10.1 Observations

A strategic positioning of video installation wassassed for maximum recording of teacher
practices before the first lesson of recording $tadted. A class of 25 Grade 11 learners’ five
lessons were recorded. This was a purposeful samipdze the participant (the teacher),

gualified to teach up to Grade 12, taught mathasdtr 11 years in this school and is

holding an Advanced Certificate in Education in nggmhatics (FET). It was a purposeful

sampling of one participant because the researgheted rich information to study in-depth
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without aspiring to generalise to all such casesMiMlan & Schumacher, 1993). The context

and the sample of the study are as discussedtioegiven earlier.

Learners sat in groups of 4 and 5 per group fattiegchalkboard. The teacher mostly started
by asking learners to report back on given grouméwork. Teacher asks learners to present
their group work on the chalkboard. The teacherld/@sk learners questions, explain on
terms and their meaning, she would write on théktiward the terms and would ask learners
to read from the textbooks and answer questionm fthe textbooks. The classroom
environment the teacher created was welcomingdtr kearners and the researcher; learners

were very free to talk their ideas out in classhasteacher was reachable by all learners.

The teacher called upon some learners or the tdasspond to other learners’ responses at
different instances. | captured most of the tedshactions in all the lessons including the
talk, body movements and expressions and writteikbbard work. My camera was very
handy and in good working conditions, | never emtered any problem with the instrument
till to the end of the observations. The other pafrtdata collection was a 30 minutes

interview after observation recordings were over.

3.10.2 An overview of all the five lessons observed

Classroom exchanges between the teacher and lganndye explanation of statistical terms
occurred in Lessons 1 and 2. Lesson 3 was meaatrirision exercise which learners wrote
and exchanged their books for marking. In Lessdimedteacher gave out past exam question
papers for learners to answer certain questionstatistical averages from those papers and

some few exchanges took place here. Lastly, LeSsoas meant for a test.

Lessons 3 and 5 were not analysed for the factrtbagxplanation of terms took place as
learners were writing a revision exercise and arespectively. Therefore, three Lessons: 1,

2 and 4 were drawn on after considering the exatmmgnich took place in them.

3.10.3 The interview
The interview, as was an important part of the datkection process, gave rich data on why

what happened and why it happened that way (Oi@4)2 It was used to understand the
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teacher’s beliefs, perceptions and feelings abewrhihology teaching (Gee, 2005). Seven
guestions were administered, some were still aaigimd others were changed as a result of
what was found in the observations which neededficition (Opie, 2004). It was a semi-
structured interview with seven open-ended questidhe questions were designed to elicit
information from the participant on her perspedive the explanation of the mathematical

terms to learners.

3.11 Data Analysis

3.11.1 Analysing data from digital video recordings

Problems which can be encountered by the reseanchadeo recorded data analysis are
that, the researcher may be biased in trying terpnét the data and reliability and validity
becomes questionable. In order to analyse digitddosrecorded data there was a need to
identify and select sections in the video clips ahhtontained relevant data to my study
(Mousley, 1998 cited in Schuck and Kearney, 200dykan, 1999). Knowing that it is time
consuming and difficult to transcribe recorded datve data (Opie, 2004), | only
transcribed relevant sections which helped me angwestudy questions. | carefully handled
the data which was one of the priorities to ava@shkn reporting my own interpretations
which is very possible when dealing with video melenl data Goldman- Segall (1998). Some
video clips were attached to the analysis and & dissemination of results to achieve

fairness.

Body expressions which the participant used to mapamy the explanations were
documented on a separate sheet to attach the irmt@edeaning of the expressions to avoid
my own different later impressions of the expressigPlowman, 1999) and were then

analysed as part of data collected.

3.11.2 Analysing data from audio tape

Tape recording has its own problems, such as tahrdata and sometimes its presence puts-
off the participant and like the any recording @nsumes time when transcribing (Opie,
2004). With this in mind | made sure that the imi@wv questions are short and precise,

transcribing became easier for me and becausediagostays as natural as was recorded |
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checked against bias and misinterpretation twiderbepassing it a true transcription in

Appendix B, teacher interview transcript.

3.11.3 The process of data analysis

The study being qualitative made me use qualitatie¢hods to analyse collected data from
both the observations and the interview. Hatch 22D@B) indicates that “analysis means
organising and interrogating data in ways thatvallesearchers see patterns, identify themes,
discover relationships, develop explanations, makerpretations...”. By putting data into
codes or themes it enabled me to analyse the dat, means that the participant’s
information was translated to specific categori@sthe purpose of analysis (Opie, 2004).
Therefore, data were sorted it into manageables inyitoreaking it into categories in order for
it to make sense (Hitchcock and Hughes, 1995). 8 bategories came out from the data set

itself, therefore, an inductive analysis was usednalyse it.

An important characteristic of a qualitative resbais inductive rather than deductive in that
it does not base its information processing maoiyresearch questions, common sense,
personal experience and or theoretical and conakgtameworks but on the specific
elements under study thereafter finding connectaaneng them (Hatch, 2002). This gives an
inductive argument which emanates from true pieteollected evidence pulled together to
give a meaningful whole or pattern which can beduse generalise the element being
investigated (Hatch, 2002). Because the methodvegasearching for patterns of meaning in
the data, it gave me an opportunity to find a ganesight on what the participant valued
most in defining mathematical terms in a multiliagwelass (Hatch, 2002). To enable the
finding of the general insight in the participanpsactices the data were read and pieces of
information from the data were linked, which wasrtlgeneralised within the study because
it is a case study. For example, what was foundraanswer to the question: how are the
mathematical terms explained to learners?, is dgdeto be the same for the research
participant, explaining the same terms under thmeesaonditions even after the data were

collected.

The study’s focus was on how the teacher explaimshematical terms in facilitating

learners’ access to these terms in a multilingledscin South Africa. | scanned through the
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video clips, while using the critical questionsguide me in identifying where the teacher is
explaining or promoting learner access of meanofgsiathematical terms so as to answer
the main research questidtiow do teachers facilitate access to the meaning ohamaatical
terminology in multilingual classrooms in South iéd? | then looked for patterns and
connections to other aspects important in the egian of terms (Opie, 2004) such as
language-in-use (Adler, 2001), patterns of inteomc{Gee, 2005; Scott et al, 2006) or the
type of definition being used (Moschkovich, 2008pr example, when the teacher is

defining terms is she using conventional formalrdebns e.g. the textbook definition?

The video tape observation data and audio tapeviate data were transcribed. Open-coding
system was used according to the transcriptionsieSmdes and categories were formulated
from the data itself by carefully considering pbssipractices the teacher performed in
relation to her situation (Hatch, 2002). For examphe time the data were being collected
the teacher had already introduced most of thedetherefore, during data collection the
teacher was observed mainly reinforcing learneesto terminology through a procedural
way of understanding the terms e.g. teacher asldamers how do they find the lower
quartile, line L2: 29 of lesson 2 transcription gsAppendix A). Below | describe the

participant and the lessons which were analysed.

3.11.4 The participant

Though the study became successful, it was not aspnduct it in a foreign country
because | had to convince concerned people inrteegs of acquiring permission to collect
data. For example, the intended participant tumh@an the agreement the day | got to the
school of study with the consent forms for him igns The reason was not stated and | was
left with no other choice except talking to the Hed the Mathematics Department (HOD) to
help find a volunteer. The HOD, instead of lookfoga volunteer she willingly agreed to be
the participant. Her cooperation was more than egoe She was well informed about
research procedures and did not hesitate to sttrinva short period of notice. She signed
the forms and the collection of data ensued. Thisow data collection process survived and

came into being.
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The participant was one Grade 11 teacher selectéake part in the study and her selection
automated her class to be part of the sample. kss comprised of only black learners
whose first languages were different from the laggu of learning and teaching as was
mentioned in section 3.6. She conducted all hesoles in English though her first language
was IsiZulu. She could also speak SiPedi and Istghiout did not use any of these first

languages in her teaching.

During the time of data collection the participards teaching on measures of dispersion or
spread, a topic in Data handling. Three out offthe lessons were transcribed (L1, L2 and
L4) and analysed.

All the lessons started with a recap of the previone (see transcript in Appendix A) and as
mentioned before in section 3.12.3, the teacher dleghdy introduced most of the Data
handling terminology before data collection comnezhcHer lessons were classroom
textbook oriented and she used a question and amsatbod most of the time. The teacher
would start the move either with a question or wéll learners to present their group work
on the board, for example, she would ask “who wémtsome and do the range for us” line
L2: 39 of the lesson 2 transcription (see apperdixThis meant that some learner was to

come and show how to calculate the range of thee idajuestion on the board for the class.

After analysing the three lessons and the interylaen looked for patterns in the teacher’s
practices, for example, common actions, talksgliglivalues, tools, recognizable identity and
objects (Gee, 2005) which | categorised in a tétnlen as summary categories of analysis to
back-up the inductive argument in the findings (€&@apter 6). Because of what emerged in
the data an inductive analysis was suitable toyarat. Next | describe the inductive analysis

and the transcription process of the data.

3.11.5 Inductive analysis

Inductive analysis allows for the incorporation redw patterns and categories which may
arise during data analysis, therefore, these ndterpa and categories which emerged were
also analysed, though they were unexpected theuwsion was important (Stake, 1995). For

example, the summary categories of analysis weoeight forward as a back-up of the

56



inductive argument in the findings. Therefore, lldaved the inductive outline model (Hatch,
2002: 162) to analyse my data. The inductive setipleorder in the table 3.1 given below

was developed from the data and later used foysisal

Table 3.1: The Inductive Sequential Order of Hatchs (2002) Model

Sequence Activity

in

1 | read the data and identified frames of analys# made sense of what was included

the data. | used these frames to analyse the Bataexample, teacher's communicatije

=Y

approaches were divided into two approaches as Gmncative approaches 1 and 2 (CA

or 2), the approaches which the teacher involvathkrs were identified as CA2.

=

2 Create domains based on semantic relationshipswdised within frames of analysis. Fg

(2]

example, developing a set of categories of meaningomains that reflect relationship

represented in the data in terms of a summary.

3 Identify salient domains, assign them a code, andothers aside this is regarded as data
reduction, to narrow the focus of my study by regdiny categories in my domain analysjs
and find which domain is salient to the study an#l the one which have a relationship, then

eliminate single elements.

4 Re-read the data, refining salient domains and ikgea record of where relationships are
found in the data. Re-reading the data over and again is to make sure that the data

supporting the domain and all of the included tewithin a domain have been identified.

5 Decide if my domains are supported by the datas@adch in the data for examples that do
not fit with or run counter to the relationshipsrity domains. Here deductive reasoning|is
mostly used to decide if the hypothetical categoidientified hold up. It involves examining

the quality of data | have included in constructing domains.

6 Complete an analysis within domains; this helpstake data analysis to deeper and richer
levels as | interpret data by cross examining domdor same qualities or connections

among them.

7 Create a master outline expressing relationshiphinviand among domains. Here, |a
comprehensive representation is created to showrhpwverall analysis fits together; | put
final refinements on analysis and bring closurgh® part of the study. This is a guide {o

write up of the findings.

8 | select data excerpts to support the elementsyobunline. Finally, | read the whole data tp

D

select or search for examples which | can use éntéxt of the findings to support th

elements that make up my outline. It is importanintlude data excerpts to support findings

in a qualitative report.
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3.11.6 Transcription

In this study | found out that data analysis sthde from the first classroom observation to
the last. | transcribed each observation the daa# recorded into written texts as it was to
avoid attaching different meanings of later stagfeection when | would be tempted to give
my own general sense constructions which wouldwadtb my personal perspective to
influence findings of the study (Mouseley, 2003jeivisited the data and the transcriptions
again later to find if what | had documented stdunded the same or different. | found out
that the first transcription remained valid andywéw changes were made on areas which
had low sound when | finally got the words (Plowmaf99). Transcribing the data soon
after each observation helped me to reduce theutaintensity transcribing has when it is
done all at once. | also did not transcribe evengtton record; | only selected the sections
where the teacher was defining and leading leanmeeazcess the meaning of mathematical
terms which was the focus of my study (Plowman,9)98reas which were not necessary
were left out but what was transcribed was taked aombered continuously without

showing a gap in communication.

Documented body expressions and cues on a sepsna¢e which the participant used to

accompany the explanations were integrated inrdrestriptions and bracketed as they were
important in showing what the teacher valued inéglanations of the terms. For example,
L2: 31, the teacher shaking her head disagreeitly what the learners are saying in their
explanations of the terms to the class. The bodyements were also important in that they
showed where the teacher has made it a succesakingriearners understand the meaning
of the term being defined; they showed how muchnkss were accommodated in the

explanation of the terms and how the class was wgrogether as a community. From the

theory these body movements are referred to as iBaamwo (Gee, 2005).

| also transcribed some learner talk and actionshwivere important in completing teacher’s
intentions in the process of facilitating learnecess to terminology, this was necessary for
analysis purposes. Where learners used IsiZuluetearcher transcribed the Zulu words the
way they were used and later translated them intgigh with the help of the supervisor who
checked the correctness of this first languagestaion and its transcription to ensure

validity (Opie, 2004). This shows that it was a tiimlgual class and being a natural setting,
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therefore, participants had to show this by ushgjrtnatural language through their natural
behaviour of using their first language (Opie, 2004maintained consistency in order to
produce a truthful account of what was observedwRian, 1999). Therefore, proper
transcription was ensured in all the transcripts. &ample, | made sure that all the words
which the teacher uttered were in their originatestithout changes.

In lessons 1 and 2, the teacher was dominatinigeirtkassroom talk, where as in lesson 4 she
gave learners work to do in groups and left thesslr a meeting. Therefore, lesson 4’s
transcription did not take so much time to trariseiisee Appendix A). Table A shows the
symbols which were used to construct some aretigedfanscriptions.

The transcripts were refined as a way to minimiseegessary repetitions of some
instructional utterances, some simple mistakespawd English constructions were corrected
without changing the intended speaker's meaningime it was not the grammar which
mattered but how learners’ terminology access aasgitated by the teacher. All this was

cautiously done by viewing and listening to theeddapes twice while checking against the
already made transcripts. Though the teacher iet@rtranscriptions were easily done they
were also checked twice to make sure they contaomédthe main ideas of the participant

with no interpretations to attain a primary destivipvalidity (Maxwell, 1992).

Tables were used to show consistency of certaggoaies, quotes were used as back-up in
the presentation of results so as to bring lifehofindings of the study (Opie, 2004), and the
meaning of the data was reached “through direerpnétations of the individual instances
and through aggregation of instances” (Stake, 1895/4). Hence the interpretations were
originated from the language in the lesson andrttegview transcripts (Maxwell, 1992) and
interview data were used to substantiate obseratal for credibility and trustworthiness of
the study (Opie, 2004; Maxwell, 1992) and this wasntained in the data analysis.

In my analytical framework | chose only two categerform the main constructs of the
theoretical framework and the research questidres discourse ‘d’ which | identified as a
tool for communication in the Definition Discour§8ee, 2005) and in the communication
approaches (Scott et al.,, 2006). The focus of shusly was on the teacher’s practices in
facilitating learner access to mathematical termoigy, it was important to define and

identify teacher’s levels of response and typegedinition she legitimised. Therefore, in the
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next chapter is the description of the analyticahfework and its flow chart which was used

to analyse teacher’s practices in this study.

3.12 Ethical Considerations.

McMillan and Schumacher (1993) maintain that itngerative for researchers to obtain
permission to enter any particular field and alssuee the confidentiality and anonymity of
the participants, thus encouraging the latter’s freoice of participation. This required a full
description to the participant of how the data weyebe collected and be used by the
researcher. The following ethical guidelines wetlegrefore, pursued in order to get

permission.

Permission was sought from the Human Research £thanmittee (Non-Medical) Wits
University for clearance of research involving hunsubjects and the school concerned.
Prior to data collection, the participant was giwnoral explanation and a written outline of
an information sheet stating the research projettiss and data collection methods. In order
for the teacher not to artificially perform the gtiges (Merriam, 1988) the aim of the study
was explained and assurance of confidentialitynefdtudy was given. This was to make the
participant feel comfortable with the observatiamgess in order to collect data based on
naturalistic practices (Opie, 2004; McMillan & Schacher, 1993). The information sheet
stressed that participation was voluntary and Bevagre to be anonymous. Permission was
also sought to video record the participant’'s pcast The participant was assured that
pseudonyms would be used for the school and theipant both in the lesson and interview
data to ensure anonymity. Therefore, the participamained the ‘teacher’ in the transcripts

and patrticipant in the main document.

Researchers do have the freedom to investigatejesdtions, give and receive information,
to express ideas and criticise others’ ideas aaedfym to publish findings, but must have
respect for the truth and for people (Bassey, 2@de, 2004). They should not jeopardize
themselves and their careers, and should have ma thiat, they owe truthfulness in data
collection, analysis and reporting of findings totlb the participants and themselves.
Therefore, the researcher had an understandingthikatata belonged to the participant;

hence, the participant was treated with dignity affdrded privacy (Bassey, 2003). Also a
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promise was made to the participant that apart fdescribing and interpreting officially
collected data related to participant’s classrogaciices in the explanation of mathematical
terms no unrelated data will be analysed and that #he report has been written and
submitted collected data will be destroyed afteeehyears. Effort was made to observe time
as per agreement in the classroom observationmangl specifically in the interview.

It was neither a ‘rape research’ nor a covert mefear researcher’s qualification award
intention (Opie, 2004); therefore, after data adglten | showed my appreciation by extending
a word of gratitude to the participant. In additiapart from obtaining a qualification, the
results can be presented in educational conferemushey can be shown to the facilitators

of this study and the participant.

3.13 Conclusion

This chapter have described the research designbeottudy. The justifications of the

research methods and instruments used, the saralgetisn and the context were also
presented. How the study holds trustworthinessthadethics that guided the collection of
data were explained. Also in this chapter dataysmaprocedure and justification of analysed

data are given, and data transcription processaeqa.
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Chapter Four

Analytical Framework

4.1 Introduction

This chapter presents the broad analytical framlevadrthe study. The relationships of
frames of analysis were discovered; categories wdhent domains to the study were
identified and linked as shown below (Hatch, 2002% discussed above, | used the
theoretical framework, the research questions ahdtvemerged from the data itself to
develop this analytical framework. The possibleches’s practices are categorised and
presented in two sequences, communicative apprb@€iA1l) and communicative approach
2 (CA2). The teacher can either follow the CAller CA2 and cannot perform both because
they seem to work independent from each otherarDifinition Discourse.

The codes used to analyse data were formulated tinaybroad analytical framework. The
codes were then defined later in the study. Belowhe broad analytical framework of the

study.
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Table 4.1: The Broad Analytical Framework

Construct Description /Definition | Why this construct Identification of the Guiding questions to
construct/indicator identifying the construct
Definition That part of the teaching It will help to understand this aspect of the 1. Seating arrangement 1. What are the consistent
Discourse where the process of classroom practice, some of which include: | (teacher and learners practices of the classroom
explanation of consistent positioning, e.g. irl during definition of terms?
(DD) mathematical terms 1. understanding how the teackiefines groups, all facing the

takes place.

mathematical terms

2. understanding the way in which the teachg
facilitates learners’ access to mathematical
terms

3. knowing how sources of definitions are
accessed by learners

4. knowing the resources used to help lear
understand a definition.

chalkboard, etc.)

2. Languages used (for
teaching, explaining,
guestioning, etc)

3. Teaching method
(exposition, discussion,
question and answer, group
work, etc)

4. Teaching strategies, e.g. u
of dictionary definitions,
writing terms on the board an
let learners come up with
definitions, repeating textboo
definitions, reading textbook
definitions and unpacking
them for learners, etc

2. What languages are used
when terms are defined?

3. What are the usual sources
meaning does the teacher use

4. What strategies does the
teacher use to teach the
definitions?
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Discourse with the
small “d”

Language-in-use, the
language used in class
during definition of
terms.

1. To identify the languages used to dissemin
meanings of mathematical terms, and
understand how language-in-use helps
multilingual learners to access mathematical
terms. This understanding will help to explain
when and why the languages were used.

1. Language used, English,
Zulu, Tswana, etc

2. Use of more than one
language

3. Use of two or more
languages in one utterance

4. Use of mathematical
language

5. use of informal language

1. Does the teacher code
switch?

2. What is the language-in-use

3. When does the teacher use
other languages other than
language of mathematics?

4. Does the teacher use
Mathematical Language?

5. What are the foreseen reasa
the teacher using other
languages?

6. Does the teacher allow the
use of other languages?

ns

Communicative
approach (CA)

Teacher’s non-
interactive or interactive
practices when definin
mathematical terms.

Communication approach is a powerful entity
teaching. Teaching and learning is a
communicative process, which means that,
when the teacher is explaining mathematical
terms she is communicating information aboy
the definitions of those terms to learners,
therefore, it is important to understand:

1. the teacher’s approaches e.g. the interactiq
the teacher approves.

2. how the teacher presents new ideas and
terminologies in her explanation

3. the teacher’s ways of communicating {
terms e.g. writing the term on the board
presenting the term verbally.

1 Explanation by the teacher

2. Involvement of learners in
the definition of terms

3. Questioning style of the
teacher

4. Approaches used in the
definition of terms

5. Learner involvement
strategies

1. What forms of interaction
does the teacher use with

a. the whole class?
b. groups?
c. individuals?

2. When are interactive
discourses such as:

a. Authoritative interactive and
non-interactive

b. Dialogic interactive and non
interactive used ?

3. Which of the following
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communications seem to occu
often in the classroom:

a. The teacher writing term on
the board

b. The teacher verbalises the
term

c. The teacher considering
learners’ ideas, contributions

d. The teacher is main source
meanings of mathematical tern|

e. The use of the board in her
explanations when explaining
terms

f. The teacher summarises ang
revisits learners’ point of views

g. The teacher presents and
focus on one specific point of
view - by leading learners
though question and answer

h. Writing learners’ ideas on th
board

i. Re-voicing learners’
responses?

j- Encouraging learner-learng
interactions

NS

D

D

-
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Intertextuality (1)

Bringing in other texts’
meaning or othe
people’s definitions

Sometimes teachers need to quote other
people’s definitions of terms to reinforce learr|
understanding or to help them explain the ter
to learners, therefore, it is important know oth
sources of information that used in the
definition of mathematical terms.

1. Text from other sources, e
g. examples, borrowed terms
from other subjects, ideas
from newspapers and
magazines, quotes from othe
books, etc.

1. Does the teacher use other
material other than the textboo
for the definition or for
explanations?

2. Is the teacher using (quoting
other people’s verbal
explanations or ideas to explai
the terms?

=

Grammar 2 (G2)

Using different
expressions and bod
gestures to emphast
key points.

Normally when describing something or ev|
singing people are seen adding actions
emphasis to portray the importance of sqg
information, likewise, the teacher accompan
her explanation of terms with body moveme
or some expressions as she emphasiseg
important key points, therefore, | need:

1. To understand when and why does
teacher uses expressions

1. Signs used

2. Gestures used

1. What actions does the teach
use to explain mathematic
terms?

er
al

66



4.2 The Definition Discourse

The Definition Discourse (DD) is the overall praetithat includes the small ‘d’. Therefore, it
encompasses discourse of the small ‘d’, types anudices of definition the learners are
required to understand, teacher’'s communicativeagmes in the explanation of the terms

and forms of classroom interaction that the teaaker

4.2.1 The small ‘d’

In this study, the small discourse (‘d’) is usedaa®ol for communication in the big ‘D’
Discourse, the DD. It is used to communicate tHedi®ns of the terms. The small ‘d’ is the
language the teacher uses in the DD, it could eertathematical language (ML) (see section
2.4.8), code switching (CS) or the ordinary langué@L). ML is identified as the language
of the textbook when defining mathematical ternos,eixample, when ‘range’ is defined as
‘the difference between the maximum and the mininaloserved values of the dataset’; this
is regarded as a mathematical language and alsdeatbook definition of ‘range’ approved
in the classroom. While OL is identified as thegaage used without strong and precise
mathematical vocabulary in it, for example, wheange’ is defined as ‘the distance between
the lowest point and the highest point’ the statembecomes so ordinary that it can be of any
other discipline than the mathematics disciplineicts definitions do not engage the
participants in mathematics conversations; as #wgicpants cannot talk the talk of the
mathematicians, they seem not to think, value, sed, or believe like what the
mathematicians do, therefore, it is hard to idgntifieir talk within the Mathematics
Discourse (Gee, 2005).

From my experience as a teacher the ML helps thehtr to lead learners to conventional
definitions of terms because the textbooks she selass are written in that language. But
for a multilingual class, it is the teacher’s clewf language that best suits her learners in
order for them to understand the mathematical laggwsed in the textbook and the types of
definitions she chooses to teach. Below | dischestypes of definitions and the definitions

which the Definition Discourse contains.
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4.2.2 Types of definitions

| then link the small discourse to the types andrses of possible definitions the teacher
might use. These definitions are the formal coneaal definitions which are the textbook
descriptive definition (TDD), the textboolprocedural definition (TPD) and thelictionary
definition (DD). The sources of such definitionsprh my experience as a teacher of
mathematics, are the mathematics textbooks whightne used in the classroom and/or the
dictionary. The teacher, therefore, uses the diseowf the small ‘d’ to define them to

learners.

Though, Moschkovich (2003) outlines four types défiditions, formal, dictionary,
stipulative and working definitions. The mostly practiced definitions in timamatics
classrooms are the formal definitions discussedvebdhe stipulative and working
definitions are those which a class can formulateugh discussion and agrees upon using
them. | have referred to such definitionscasitextual definitions because they have been
developed to suit people in a certain situationkigy on a certain activity. Moschkovich
described them as shared definitions. The formdl te dictionary definitions are those
given by a text (Moschkovich, 2003) and these he2dnes the teacher is expected to be
using because the two, are conventional. | havié Bjadschkovich’'s formal definitions to
textbook descriptive definition and textbookprocedural definition so as to have three,

instead of two conventional definitions.

The textbookdescriptive type of definition is when the term’s mathematicadaning is
expressed in words in the form of mathematicakstants explaining the word, for example,
the term ‘range’ can be described as ‘the diffeeemetween the maximum and the minimum
observed values of a dataset’. Here the statersesmplaining what ‘range’ is and not how
the range of the data is found, and an example qpiesstion calling for such a descriptive
definition could be: how do we define ‘range’. Whihe textbookprocedural definition is
when the mathematical meaning of the term is umoledsthrough finding or calculating the
range of the dataset, for example, in the data38570, 65. 73, 87, 69) range is 87-35 = 52.
Therefore, 52 is the range.

68



In a calculational or procedural way of definingtis, symbols (as above) and/or words can
be used in order for learners to access the matie@haneaning of the term. Here an

example of a calculational definition in words‘range’ is the highest minus the lowest score
of the data, in other words, which is what is todo@e in order for us to get the range of the

dataset. For this, a procedural question a teanlgitt ask is: how do we find ‘range’.

If learners lack procedural fluency and/or conceptunderstanding when it comes to
reasoning and arguing out their thinking (Mukuc®@)9) they can fail to carry out solution
procedures or give an answer. Therefore, if thehais using the two types of definitions,
she is reinforcing learners’ access to terminolbggause she is making learners understand
the terms through their mathematical descriptiveteshents and through the procedural

undertakings the term might be indentified with.

The teacher facilitates learners’ access to thmitieh of the term ‘range’ through how it is
calculated, and the results they get from calaudpis what range is. The procedural way of
defining terms, from my experience, is found tothe most common way teachers use to
define most mathematical terms and it could countaareasonable way of explaining
mathematical terms. Though both are textbook dedims, the difference between the two is
that, the descriptive type tells a scientific stand the procedural type demonstrates how to
obtain what the term stands for. A scientific st@yot easily forgotten for it brings with it
the relation of the term to its descriptors, hemetgtional understanding of the term by the
learners (Skemp, 1976). While procedural demonstrathelps learners understand
underlying mathematical principles in the termirmgloi.e. understanding the meaning
procedurally (Ball, 1990).

From the types of definitions described in thistise; the textbook descriptive and
procedural are the types of definitions the teadeeexpected to use in the Definition
Discourse as she facilitates learners’ access thematical terminology. She then has to use
certain communicating approaches to reach for &xarunderstanding of these definitions;
therefore, next | look at the communicative apphescwhich the teacher may use.
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4.2.3 Communication approaches of the Definition Brourse

In the mathematics classroom, the teacher neecsnmonunicate the information to be learnt
to learners, and to do so the teacher needs to &away of approach. In explaining
mathematical terms in the Definition Discourseas iitmportant for the teacher to put in place
a communication approach she is going to use ifitéding learners’ access to terminology.
Scott et al. (2006) discussed ‘Authoritative Dis®l and ‘Dialogic Discourse’ as ways of
interactions which take place in a mathematicssotasn and in this study | discuss these

interactions in two communicative approaches.

4.2.4 The Communicative Approaches in the explanatn of mathematical terms

There are two communicative approaches which canskd by the teacher when defining
terms. These are:

The communicative approach 1 (CA1) and

The communicative approach 2 (CA2),

The CAl

In the CA1 the teacher uses exposition method fmele¢he terms while learners listen
without contributing in the explanation of the ternThe teacher introduces and presents
through describing what is to be learnt i.e. déseg the new term (IDNT) and does not
expect learners to respond (Lobato et al., 2008yeHhe mathematical terms are taught in
such a way that the teacher does not interact tvéHearners. | have referred this to a non-
interactive authoritative presentation (NIAP) whtre teacher tells definitions to the learners
without them contributing in defining those terrk®r example, the teacher writes the terms
and their definitions on the board and tells leesrie read from the board and/or copy into
their books. Learners are only listening to thelea's talk without them contributing their
own ideas in the proces3herefore, CA1 is a non-interactive dimension inickhtwo
categories where learners do not take part inrdasstalks, the non-interactive/authoritative
(NIA) and the non-interactive/dialogic (NID) (Scagt al. 2006) are situated. In NIA the
teacher gives the terms and the definitions orckiagkboard, no learner participation, in NID
the teacher tells or read the term and the dedimifrom a textbook to the learners also no

learner participation.
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4.2.5 Classroom non-interactive dimension
All the categories described in the CA1 above aaeher-centred, teacher-telling and do not
consider learners’ contributions in defining themts, therefore, they take up a classroom
non-interactive dimension of defining terms. Onehaf teacher’s reasons for teacher-telling
could be that the teacher has a predeterminediti@firof the term and only her definition is
correct, therefore, learners must take the debimtiexactly the way she wants them to be
understood. This is a result of teacher’'s evaleatmderstanding of her learners. | have
described such understanding as an evaluative mesgevel 1 (ER1) to learners’ level of
understanding. In this case learners are giveryrgatle products of learning which leads to
poor retention of knowledge because spoon-fed tydenowledge is easily forgotten and is
regarded as rote learning (Skemp, 1987). CAl kaadivantages and disadvantages. Some of
the advantages of using the CA1 are that:

* The teacher gives precisely the definition she wém learners to learn

* The outcome of the lesson is always to teachepeetation or always known by the

teacher

* It savestime

* The class is completely under teacher’s control and

* The teacher can present a lot of terms in oneitesso
While some of the disadvantages are:

» It provides learners with rote learning

» Learners are not developed in logical thinkingatke thinking or self-confidence.

» Learners are made victims of their learning instefatthem having a right to learn.
This CA1 dimension contradicts with that of the CA2

The CA2
Although in the CA2 the teacher also leads learteeedetermined definitions, learners are
involved in the process of defining terms. In thise teacher can initiate by providing
information about the new term (IPINT) which leas€an use as they participate in the
definition of the terms (Lobato et al., 2005). Esample, when defining the term ‘range’ the
teacher can ask learners to identify the maximuhuevand the minimum value of the
dataset, thereafter leave learners to grapple tahinformation or hints to work out their
way to the term’s definition.
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The teacher introduces and presents her work imi@nactive way with learners. | have
referred this to an interactive authoritative préagon (IAP) where the teacher may be
leading learners to  predetermined conventional ndefns through an
interactive/authoritative (IA) approach. In thiggyof interaction, learners are involved in the
process of explaining the terms and are observieddggart in the classroom talks. An
example here can be that the teacher writes thedarthe board or verbally presents it to the
learners and uses a question and answer methodh whittes learners to take part in the
explanation of the terms. For example, a questl@‘Who can define range’ shows that the
teacher is intending to get learner responses,itiviting learners to a classroom talk. But it
is to the teacher’s discretion as to how she calsdhe classroom talks after an authoritative
presentation. A teacher needs to have, as partassroom management, some form of
interaction to conduct lessons through in ordecdnotrol the classroom talks. Some of the
advantages of CA2 are:

» Teacher allows learners take part in their learaing it deepens their understanding

* A conducive environment is created for learninggice place and the class becomes a

community of mathematics teaching and learning.

» Learners are free to talk their thinking and to @s&stions

* Knowledge taught through this approach has higktention
While the disadvantages could be:

» Time consuming, one term can be taught/learntenithole lesson

* Noisy class

* Intensive lesson planning

But in both CA1 and CA2 the teacher’s authorityhisre because the teacher needs to present
the mathematical terms to be learnt and learnegstlzgre to receive what the teacher
presents. The teacher’s presentation can be, fimpbe, by writing the terms on the board
for every learner to see how they are spelt aspstieounces them. This bringing learners’
attention to what they are supposed to focus ocause learners learn effectively by seeing
(Graber, 1990). From these two communicative aggvesy CA1 and CA2, terminology is
presented but what is different is that CA1 doe$ cansider learners’ contributions;

therefore, it does not accommodate classroom ictteeatalks, the CIT.
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The CIT

In this study the classroom interactive talks améy adentified with the CA2 because they
cannot take place in CA1 where the teacher is tig ane talking. | have identified the CA2
approach with the classroom interactive talks (@hEaning forms of interaction taking place
in the class which Scott et al. (2006) call paseon interactions. In the CIT the teacher’'s
authority still reigns, leading learners to predetiaed definitions and presenting the lesson
in a learner welcoming way of involving them in thecess of defining terms. In this study
the CIT is broken down into analytical usefulnetshe categories CIT1, CIT2, CIT3, CIT4
and CIT5. For example, the teacher may choose #oauseacher whole-class form of
interaction to conduct her lessons, this is caiegdrCIT2. This form gives equal chances to
all learners in class to talk their ideas. The CITIT2, CIT3, CIT4 and CIT5 categories are

explained later in the study.

The CIT can take place in different patterns amthregn are teacher-learner, teacher-whole
class, teacher-groups, group-class, learner-leamenearner-teacher-learner. For, example,
in a group situation, the teacher may ask learteexdevelop an explanation of the term in

their group and report back to the class, thusaimig a learner-learner exchange in groups
and group-class exchange when the group reporks bac

Considering teacher’s initiation in the CIT, leaeespond and their responses might build
onto exchanges between the teacher and the leaandrshese are defined as classroom
meaning making processes in the CIT. In these exgg® the teacher considers learners’
different point of views and builds on them, fomexple, by asking probing questions which
lead learners to access the meaning of the terowt & al. (2006) says that such teacher-
learner interactions happen in an initiation-regaeavaluation (I-R-E) pattern. An example
here could be that, after the teacher has writtertérm on the board a learner may define it
correctly or wrongly and the teacher responds te #is feedback starting a conversation
between teacher and learners. The exchanges mégumias classroom talks and these are
what | have called classroom interactive talks tnedteacher may use any suitable language
in the discussions to reach for learner understendiherefore, CA2 is classified as a

classroom interactive dimension as discussed below.
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4.2.6 Classroom interactive dimension

The CA2is a classroom interactive dimension becausedbisprised of two sub-categories
of interactive dimensions, the interactive/auttaiive (1A) and the interactive/dialogic (ID)
(Scott et al., 2006). The ID is where the teachetes the term or verbalise it and leaves it to
the class for explorations or negotiations of wogkdefinitions of the term. In the ID, the
teacher takes a position of a facilitator who tlagmees with the learners on working or
situational definitions while in the IA type of graction the teacher socialises learners
through question and answer to predetermined diefnsi. In the 1A, the teacher, instead of
facilitating takes a different position of a leaddno establishes and consolidates a point she
is teaching. Examples of teacher socializing leame predetermined definitions are when
the teacher uses the textbook in the process déiexpy the terms or when the teacher asks
learners questions which invite them to participatéhe definition of terms, for example,
guestions like ‘who can define range for us?, howwe define range?’ Such questions show
that the teacher is expecting some contributioosi flearners and when she responds to the
learners’ contributions interactions ensue. Nedistuss teacher’s response in the definition

of terms.

4.2.7 The teacher’s response

Looking at the communicative approaches discusbede it is certain that always there is a
dimension taking place in the mathematics classrontould be interactive or non-
interactive but in both, learners receive someniegt Form my experience as a teacher,
when an initiation by the teacher has been madee thlvays is a follow up from the
teacher’s side to what learners ought to say oifdacher’s initiation has been dealt with in
the IAP and the NIAP teacher presentations, nowtvibllow are the teacher’s types of

response in defining the terms.

When an initiation is given, what follows are respes to it. The response of the learner is
not very important in this analysis, what is vergportant is the teacher’'s response to
learners’ responses. The teacher’s response igtampan that it directs learners to where she
wants them to go i.e. taking learners through agse of defining terms and it also gives
learners feedback to their thinking, i.e. develgpiearners’ understanding of the term or

concept she is teaching. The response of the tealdpends on how she listens to the
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learners’ contributions. Davis (1997) discussesdlforms of listening: evaluative listening,
interpretive listening and hermeneutical listeniBg.listening evaluatively, the teacher might
be looking for a predetermined definition and doesconsider learners’ definitions or ideas
of the term; in listening interpretively, the teaclopens up for classroom talks and socialises
learners to meaning making of the term and doesnmabse her way to learners instead she
leads learners to specific definitions; while Irstegy hermeneutically, the teacher and the

learners work on working and situational definigaf the terms (Davis, 1997).

According to this study, the type of response tha&cher will give depends on how the
teacher listens to learners’ contributions. Theeefd referred the types of listening to types
of response: evaluative listening to evaluativepoese (ER), interpretive listening to

interpretive response (IR) and hermeneutical lisgpto hermeneutical response (HR).

In the evaluative response (ER) the teacher hasdefermined definition of the term, only
her way of defining the term is correct and doesallow learners’ contributions or ideas,
therefore, she tells the definitions. For examfiie, teacher tells the definitions and learners
write in their books. The interpretive response) (lRwhere the teacher incorporates learners’
contributions and ideas about the definition of tdwen. Theteacher gets a partial definition,
probes, re-voices or paraphrases towards a predetat definition of the term. For example,
the teacher re-moulds learners’ utterance in hedlfack response to correct the given
definition. She gives learners time to think andpgle with the term’s definition and she
asks for justifications of ideas. In the hermermltresponse (HR) the teacher introduces the
term to the class, takes a position of a facilitabod joins the learners in the exploration of
the definition without having a predetermined digiom for the term. In this later response
the teacher agrees with the learners on workingtoational definitions, while in the former
two responses the teacher goes by the predeterrdefedtions. Below, are levels attached
to teacher’s responses and these levels are datmtrby the dimension of talk the teacher

chose to employ in the class.

There are four levels of response, two of them ftbeninterpretive response. The levels were
used to rate and categorise teacher’s responsabeydliso determine the dimension of talk

which took place in the classroom. These levels détermine whether the teacher facilitated
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learners’ access to terminology with understandingnot. Below are the levels describing
teacher’s responses and how they could be identiitdlowed by the tables showing defined
practices of each main category. In some main oayegdicator codes were attached to the
defined practices in alphabetical order, which ween used to analyse the data. Lastly, is a
coded flow chart which summarises the main categoof the analytical framework of the
study, though it does not show codes of the defpradtices.

4.2.8 Levels of Response

Level 1 (ER1) —the teacher defines the term herself without lgacuentributions, for
example, the teacher writes the term and its dedfmion the board for learners to
copy down. At this level rote learning of definit® is taking place, they might be
procedural or descriptive but learners are juskeix@tyg the knowledge without

participating in its construction (Skemp, 1987).

Level 2 (IR2) —theteacher writes terms on the board or verbalisgeits a partial procedural
definition, therefore, she continue with probingstions, re-voices or paraphrases it,
while writing learners’ ideas on the board; givésuce to all learners to define it to
the class and/or gives the predetermined definifitgarners do not give it clearly or

correctly. At this level procedural definitions aexplanations are given.

Level 3 (IR3) —theteacher writes terms on the board or verbalisgeits a partial descriptive
definition, prods learners to come up with the eotrrdescription of the definition; re-
moulds learners’ descriptions; if the definitionasrrect she asks for justifications,
explanations or examples assessing learners’ uadeisg and elaborates further by
emphasising on the correct definition; gives asdedi definitions, concepts or terms
and differences in meanings where necessary. atf¢hiel descriptive definitions and

explanations are given.

Level 4 (HR4) —theteacher writes terms on the board or verbalideates it to the class to
grapple with its definition, the teacher does nawdéna predetermined definition, she
puts the term to the floor so that the class warkhe definition according to their

situation and come up with an agreed definitione Téacher takes a position of a
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facilitator in the exploration of definitions. Atis level situational and working
definitions and explanations are given. Below apens tables and a chart flow

showing defined codes which were used to analysee tlilata.
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4.3 The tables showing Defined Practices of each maategory

Table 4.2: Types of Definitions

Type of definition Definition Indicator

Textbook descriptive | Formal conventiona The teacher:

definition (TDD) definition  described i « Asks questions which lead to a descriptive debnite.g. how do we define ‘range
words in  form off DQ
mathematical statemen « Explains the term in a descriptive way accordingthe textbook but not in a

explaining the mathematic
meaning of the word (term

DE
RDD

calculational way.
» Reads a descriptive definition from the textbook

Dictionary definition

(D)

Formal conventiona
definitions of terms from :

The teacher:
» reads or refers to the dictionary for the defimtio

dictionary
Textbook procedural | Formal conventiona The teacher:
definition (TPD) definition  describing g « Uses or accepts a formula F

calculational way of finding
the mathematical meanir
of the term. Symbols and/(
words can be used here.

* Uses textbook procedural definitions e.g. teackeads a mean worked example|or
calculates mean as she explains the term anddaelisers this is what is meant by the
word ‘mean’ of the data RPD

» Asks learners textbook procedural questions e.gwido we find ‘range’? How do we
calculate ‘mean’? PQ

Contextual or situationa
definitions of the term
according to the class
context.

The teacher:
» Does not use the formal conventional textbook diedims, but facilitates in the
negotiations of the class’ suitable definitionst&fms according to the situation they
are facing

1%

Stipulative definition
(SD)
Working  definition
(WD)

Definitions which are eas
to work with and easy t
understand.

The teacher:

* Does not use the formal conventional textbook dedims, but leads learners in the
formulation of class’ working definitions of thertes, which are easy for the class| to
work with.

» Uses definitions which are suitable for the clasglerstanding of the term
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Table 4.3: Authoritative Presentation

Authoritative Definition Indicator

Presentation

Non-interactive Introducing or The teacher:

Authoritative presenting the » Writes the terms and their definitions on the baand tells learners to read from the board an

Presentation (NIAP)

terms in a non-
interactive way,
interaction with
learners is not
practiced.

copy into their books
Reads the definitions from a book while learnesteh

Explains or describes the terms to the learneisouttlearner input (telling session) while learn
write the definitions.
Uses ‘self’ (telling), does not promote class d&sians

d/or

ers

Interactive
Authoritative
Presentation (IAP)

Leading learners
to predetermined
conventional
definitions and
learners are
involved in the
process of
explaining the
definition.

The teacher:

Acknowledges learners’ contributionsAC

Uses artefacts in the explanation of the terms. Art

Allows idea blurting out behaviour if not called BB

Tells learners to write in their books and insiets a certain way of presenting work in the
learners’ work books BWRT

Uses a clean chalkboard CB

Class control CcC

Uses class discussion strategy CDS

Calls out learner’s name to respond/t&k

Checks learners’ work CLW

Uses or accepts different sources of definitions. DS
Encourages learners to read about teERs

Stands in front of the class FC

Allows learners to discuss/talk with each other atigr people. FI
Uses formal knowledge FK

Uses group sitting arrangement facing the board GSB
Uses group work strategy of teachi®NS

79



Gives home work and tasks for the subsequent |lespogparation
Asks learners to justify their ideas 1J

Uses informal knowledge IK

Gives instructions to learners IL

Leaves incomplete statements for learners to cdmple

Allows learners to use the board in the explanatioierms.

Uses language of mathematics in explanation ofgerm
Accepts non-mathematical languagdlML

Assesses learners’ prior knowledge. PK

Uses question and answer strategy QAS

HW

INCS
LCB
ML

* Recaps previous knowledge. RK
» Sums-up class discussions, corrects learners’ itlefin and gives the predetermined definit
SD
* Uses a classroom textbook as a souofedefinitions in the process of explaining ter
STB
» Accepts unison response UR
* Verbalises the term. VT
* Uses whole-class facing the board WCS
» Writes the term on the board WTB
Classroom Forms of The teacher:
Interactive Talk| interaction taking| « Interacting with groups CIT1
(CIT) place in the « Interacting with the whole class  CIT2
classroom. « Interacting with individuals CIT3
Learner(s):
* Interacting with each other CIT4
 Interacting with the class CITS5
» Leading the teacher CIT6
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Table 4.4: Forms of Initiation in the Communication

Initiation

Definition

Indicator

Initiating by describing 3

new term (IDNT)

Teacher uses exposition
method to define the terms .
while learners listen withou
their contributions

The teacher:

Explains or describes the terms to the learneisowtitlearner input (telling
session) while learners write the definitions.

Initiation by providing
information about new

term (IPINT)

define the term

The teacher provides

The teacher:

learners with useful » Uses artefacts in the explanation of the terms Art
information about the term Gives hints, clues, associated with the terms. HC
which learners can use to « Uses leading questions which can help learnersfioaithe term. LQ

Table 4.5: Integrated Classroom Teacher Talk

Communicative
approach

Integrated Classroom
Teacher Talk

Definition

Indicator

Communicative | Non- Giving the terms and the | The teacher:

approach 1 (CA1l) interactive/authoritativg definitions, no learner * Writes the terms and their definitions on the boardl tells
(NIA) idea. learners to read from the board and/or copy inéar thooks
Non- Telling the term and the | The teacher:

interactive/dialogic
(NID)

definition or reading from
a book to the learners, no
learner contribution

* Reads the definitions from a book while learnesteh and
write notes (dictating)

» Explains or describes the terms to the learnetsouttlearner
input (telling session) while learners write thdigiéons.

Communicative
approach 2 (CA2

Interactive/authoritative
(1A)

Introducing or presenting
the terms in an interactive
way with the teacher’s
lead, interaction with

learners is practiced.

The teacher:
» Builds on learners’ response to define the term
BR
» Considers learners’ ideas and contributions
Cl
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Uses expressions E

Uses gestures in the process of explaining thesterm
G

Encourages group discussions GD

Gives hints and clues

HC
Allows long exchanges focusing on one term, phoase
particular group of words at a time. LE

Leads learners in the process of defining terms

LL

Uses leading questions which can help learnersfiaalthe
term. LQ

Paraphrases learners’ responses or idéd3

Asks questions for learners to respoQ&

Uses learners’ responses to ask further questions. RFQ
Reuvisits responses or ideas. R

Refers to chalkboard work RCW

Re-voices learners’ responses or idgay

Uses the textbook in the process of explaining serrmB
Writes learners’ ideas on the board WLI

Interactive/dialogic
(ID)

The teacher writes the
term or verbalise it and
leaves it to the class for
explorations or
negotiations of working
definitions of the term.
The teacher takes a
position of a facilitator.

The teacher:

Writes the term on the board or gives it orallygarners to
define.

Joins the class in the exploration and negotiaticihe
definitions without leading learners to a speadéfinition for
the term.

Facilitates the discussions towards working oragitunal
definitions
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Table 4.6: Forms of Response

Response

Definition

Indicator

Evaluative response
(ER1)

The teacher has a predetermined
definition of the term, only her way of
defining the term is correct and does ng
allow learners’ ideas, therefore, she tell
the definition.

The teacher:

Orally describes the definition of the term to lbarners.
Writes the term and its definition on the board

Does not involve learners in the definition of tkans she tells
them the definitions

Interpretive response
(IR2)

Theteacher gets a partial procedural
definition, probes, re-voices or
paraphrases it. The teacher has a
predetermined definition of the term.

The teacher:

Adds some explanation to learners’ definitions.
AE
Gives the conventional definition if learners failgive it.
CD
Gives procedural explanationPE
Prods learners using questions which lead to aepeedined
definition. PLQ
Asks learners procedural questions
PQ

Gets procedural response PR

Interpretive response
(IR3)

The teacher gets a partial descriptive
definition from learners and asks for
explanations or examples i.e. assessing
learners’ understanding, adds some
explanations. The teacher has a
predetermined definition of the term.

The teacher:

Gives descriptive explanatioldE
Differentiates meanings of terms and of those witire than one
meaning and stresses on the one she wants letorieessn. DM
Asks learners descriptive questions

DQ
Gets a descriptive responseDR
Asks learners to justify their definitions or giggamples 1J
Prods learners towards a predetermined definitionPLQ
Re-moulds learners’ definitions towards a predeieeoh definition.
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RMD

Hermeneutical
response (HR4)

The teacher act as a facilitator as she |
the learners in the dialogue exploring th
definition without having a predetermine
definition for the term, therefore, she
agrees with working or situational

definition.

The teacher introduces the term by writing it om bloard, leaves it
to the class to grapple with its definition

The teacher takes a position of a facilitator amd alass formulate
working or situational definitions and the teachgrees on that.
The teacher does not have a predetermined defirftiothe term.
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The flow chart below summarises the above discussaih categories of the analytical

framework. The main category indicators are theedgoractices which were used to analyse
the data of the study.

-Textbook Descriptive Definition (TDD) TDD
| -Textbook Procedural Definition (TPD) TPD
Type of R
definition I ' \
Q ' \ ' II
7 "| -Stipulative Definition (SD), \ \
3 = - Working Definition (WD) |\ \
2 < N
D L » e I‘ \\\ \\\\ ||
c S | . N 4
S Q \ S ep1
= 3 CAl » NIAP » NIA/NID \ » ER1:
= S \ N
q.) AY \ 1
) T o
CA I
| IR2,
1A R v
IR3\
CA2 |—» |AP » CIT
> v
ID HR4

Figure 4.1: The main category code flow chart of th study’s analytical framework

4.4 Conclusion

This chapter presented the broad analytical framlewbthe study suitable for a qualitative
research according to Hatch (2002). It also dismighe Definition Discourse and what it

entails. The Definition Discourse practises weregarised and defined and lastly the flow
chart was provided and explained.

Opie (2004, pp.31) reminds us as researchers fdmared to own our work and says “the

most immediate and obvious way of doing so is tp ‘ta”. This was sparingly done
throughout the study.

In the next chapter | present data analysis andethidts of the study.
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Chapter Five

Data Analysis and Presentation of Results

5.1 Introduction

This chapter presents the analysis of the datathedresults. The data illuminates the
teacher’s position as that; it is not enough initiiedduction of the term for the multilingual
learners to get access to the meaning of termidbodyin the longevity of deliberations and
engagement with the term. The data collected weatysed to find an answer to the main

research question:

* How do teachers facilitate learner access to the mgapirmathematical terms in

multilingual classrooms in South Africa?

| analysed three lessons from the observed datsons 1, 2 and 4, and the teacher interview
data. | chose to analyse the three lessons bettassehere the participant was present in the
lessons, and where more informative data abouttéaeher’'s practices in facilitating

learners’ access to terminology was obtained. Thegoter presents four sections of data

analysis:

i) The Classroom Discourse.

i) The participant’'s communicative approaches to teacherminology for learner
access and understanding.

iii) The participant’s legitimised definitions and thewrurces.

iv) The classroom interactions and language-in-use.

In all the above sections, codes were used tathialdata to the questions as discussed in this

chapter.

The first section of the analysis deals with thacker's approaches and these approaches
were scrutinised for categorical patterns whicheaped in the results. In other words, it deals

with the teacher’s practices she engages with imapproaches. For example, | looked for
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matching categories of the teacher’s practicebenabserved data so as to identify a pattern
in the teacher’s classroom approaches i.e. whetigepattern was CA1 categories or CA2
categories (see Figure 4.1). The interview helpedtonget an insight into the teacher’'s
verbal explanations of the knowledge and understgrghe has on how to facilitate learners’
access to mathematical terms in a multilingual sttzem as shown in the coded teacher
interview transcript (see Appendix D).

5.2 The Process of Data Analysis
Data analysis took place within the sequentiaksedieveloped from the data according to the
inductive model (Hatch, 2002). Hatch'’s inductiveadanalysis is a qualitative method, which

was used to analyse the data as discussed in CBapte

The coding of transcripts included, among othemghj identifying communicative
approaches, integrated classroom talk, teachemmesg and types of definitions. These
codes were formed from the categories which wemated from discourse practices
discussed in the theoretical framework and alsonftbe data itself (Hatch, 2002) (see
Appendix F). Therefore, these were the codes usdohk the data to the critical research
guestions of the study.

The focus of the investigation was on the teachmastices in facilitating learners’ access to
mathematics terminology. Therefore, | viewed th@ewi clips to establish every instant the
teacher was talking. | connected these instancesadh other (Opie, 2004) in a way to find
factors which can be attributed to teacher’s pcastiin the explanation of mathematical
terms. The teacher's communicational approachedeaoners’ cognitivedevelopment,
language-in-use, class environment and other diseopractises were identified in the
transcripts (see Appendix C). In other words, thaysvof combining and integrating
language, actions, interactions and learners’ vedykinking (Gee, 2005) which the teacher
was using to facilitate learner access to termigyphere analysed (see Appendix E). | then

used the analysed data to answer the critical refsemestions.

The first critical research question that guidesl study is:
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1. How are the mathematical terms explained to learmemultilingual classrooms

in South Africa?

To answer this question | was looking for the teachpractices which were intended to
reach for learners’ understanding of the matherabterms. Because most of the terms had
already been introduced before the study investigathad started, | then focused on how the
teacher reached for learner understanding of therses after their introduction. While, for
terminology introduction, | relied mostly on theterview questions as a source of
information as to how the teacher introduced tmense The second research question is as

follows:

2. What resources does the teacher use to expktimematical terms?

a) Which languages does the teachetouseplain the mathematical terms?
The intention of using the question was to identifg resources and tools that the teacher
was using in the explanation of the terms and aatéwn with the learners in facilitating their

access to mathematical terminology.

b) What artefacts being used to explaindnes?
This question was to help list the kinds of artefabe teacher used, if any, to help learners
understand the terms and the way she conductdddsems. The last question is stated below
as:

3. What Discourse practices are involved in the lanation process of the

mathematical terms?

This was a very important question because it wakihg for the Discourse practices, types
of definitions, and the communication approaches tdacher was using. Therefore, the
teacher’s actions and talk were analysed in theethessons and her responses to interview
guestions to find out how these led to the learaecgssing the mathematical terminology.
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The data are presented in the following sectionshasresults of the study, and in these
sections, pseudonyms were used for both the teamhérthe learners. The teacher’s
pseudonym is Ms Tulane. The selection of excerpis based on the codes, for example, UR
was used to look for unison responses acrossathtiee lessons and analyse them at once to

avoid repetition of discussing the same code gdas were analysed individually.

Section |

5.3 Classroom Discourse

According to Gee (2005), classroom Discourse iredudvays with words, deeds and
interactions, thoughts and feelings, tools and abjetimes and places of happening that
allow the teacher and the learners to enact amtifgalifferent socially situated identities in
the classroom. Mathematics has its own classroostddrse. It takes an iterative and
interactive process in which teachers engage leanmeconversation about mathematical
ideas at various cognitive levels through talkiagking questions, demonstrating and writing.
It is where support for developing one's thinkitigrough the usage of language in the
teacher questioning, learner answering and ideanghaith others (Cobb, & Bauersfeld,
1995) takes place. It enables the connection ohéra’ own everyday language with the
specialized language of mathematics, mathematalinology. It is where feelings about
teaching and learning mathematics are portrayed \ahges enacted through classroom
interactions. These interactions, for example, banteacher-learner, where the teacher
approaches teaching through an authoritative conoation which may give platform to
dialogic communication (Scott et al, 2006) hencenpsting individual reflection through

oral or written documents.

The classroom Discourse comprises classroom ationk which Scott et al (2006) referred
to as patterns of thmitiation-response-evaluatiolll-R-E) in the teacher’s explanation of
mathematical terms for learner access to terminoldg analyse the classroom Discourse,
the following were considered: classroom sittinggagement, classroom discipline, teacher’s
standing position in the class, chalk board usedassroom interaction. The transcripts and

the interview data were analysed to find out tlessioom Discourse. The findings about the
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classroom Discourse are shown below and the synuiseld in the transcriptions are given in
Table A below.

Table A: Types of symbols used in the transcriptios

Symbol Definition

[] An expression or body action which the speaker took
{} Translation from Zulu to English

L1, L2, L4 Lesson names

Interruptions from another speaker or continuatibtext(s)

(...) Inaudible

-) Pause

5.3.1 Before the lesson introduction
Before Ms Tulane introduced her lessons, she eggamrtain things to be in place, as shown

in the excerpts below.

Excerpt 1

L1: 1 Teacher:[When the teacher and | entered the classroom, feasters were
making noise, and those who were not seated raaki their places, some
learner went and rubbed the board and came bgokntthe others. The teacher
walked and learners were seen putting away somanathematical items e.g.
books, and sat quietly in groups facing the boaaditing for the teacher’s
opening instruction of the lesson. The teacher wefront far right and spoke].
| gave you some data to go and study, and you werking in groups so each
group should tell us what they did, ok. What did fiad from the work | gave
you?

L2: 1 Teacher{The class monitor had collected and handed outézs’ marked group
work just before the lesson had started. Therefareen we entered the
classroom the noise which the learners were makagythat of discussing their
marked work, but as we entered the classroom trades greeted us and the
few who were still standing quietly got seatedheit usual places. The teacher
stood, this time, in front far left and talked twetlearners]Which group can
present the stem and leaf of the data from preweark, Thabo
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L4:1 Teacher{We entered the classroom, this time learners weated talking to each
other but their voices were lowered. The teacheetgd the learners and
ordered them to pull out their group past exam gpegpapers and asked them
to answer certain questions on statistical averfges those papers]. want
you to continue answering those questions fronekiaen papers, and then each
group will present a solution of a question to thass. Stop concentrating on
your book, we all have eeh question papers, thisnis of the typical exam
guestions, | want you to answer them after you rdiseussed with people in
your group, | will be back after twenty five mirgjtekay

From the excerpts above, Ms Tulane expected:
» Learners to be seated in their usual discussiompgro
* Learners to be disciplined

* The chalkboard to be clean before she starts gimstguctions

The excerpt shows that Ms Tulane makes sure thdeainers are quiet, seated in their
groups facing the chalkboard, and the chalkboardlean before she starts the lesson.
Cleaning the chalkboard before the lesson staggesi a norm and a practice the teacher has
put in place. After a clear and quiet settlementhef learners, Ms Tulane walked in front to
start the lessons. In all the lessons, Ms Tulaok tbe front position of the class to address
learners. This showed that the teacher needed rivotdhe class; therefore, she took a
position where she could be seen and heard by dearger and able to see every learner

when conducting the lesson.

The teacher’'s classroom seating arrangement israupg and there is teacher-group
interaction as a teaching strategy which seemsraate and engage learners in a sound
pattern of interaction when explaining mathematiesins (Scott et al., 2006). Addressing
learners in groups occurred in all the lessonsymglthat theclassroom interactive talk 1
(CIT1) was taking place in this class (see Apper@iand E; Table 4.3). In the interview
data, the teacher indicated that those groups pemmanent and group work interactions

were more beneficial in her teaching (see 5.4.1i&ed below).

5.3.2 Introduction to the lessons
An introduction of every instructional situationvery important: it is the one that determines

the importance of what is to be learnt, it tellglué teacher’s beliefs and values (Gee, 2005),
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the teacher’s knowledge about her learners andatlelps the teacher to take control of her
classroom. Ms Tulane’s introductions of the thregsbns above showed that she addressed
learners in groups. Below are the teacher’s fittrances in the three lessons which indicate

how she addressed the groups.

Excerpt 2

L1:1 Teacher: | gave you some data to go and studynd you were working in groups
so each group should tell us what they did, ok. Mdichyou find from the work
| gave you?

L2: 1 Teacher: Which group can present the stemlaatlof the data from previous
work, Thabo

L4:1 Teacher: | want you to continue answering thgeestions from the exam papers,
and then each group will present a solution of a&gjion to the class. Stop
concentrating on your book, we all have eeh quegtiapers, this is one of the
typical exam questions, | want you to answer théer gou have discussed with
people in your group, | will be back after twentyefminutes, okay

What the above excerpts indicate is that, in Ledsdvis Tulane gave learners some work to
go and study in groups implying that learners weqeected tavork in groups(GD) and the
work was given as homework implying that learnees givenhomework(HW) which she
then used to introduce the new lesson. Also froendhkcerpt Ms Tulane used previously
given work in Lessons 1 and 2 implying thpator knowledge(PK) were used to introduce
the lessons. Also implied is that the teacheaps knowledg€RK) from previous work
when introducing a lesson. This too was indicatethe interview by the teacher as shown in
the excerpts below.

Excerpt 3

IQ1: What do you consider as a better way of ini}ddg mathematical terms to
learners in your class?

P-R1: to assess where the learners are at firsttvwthey already know about what |
want to teach them...things like their prior knowledd recap what | had
taught them to lead to what | want to teach...whdiave noticed with my
learners is that when... | first asked the learnerbring their last term’s marks
from 13 exerciseK, RK and HW)
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IQ:7 What classroom communications do you see taffein making the learners
understand mathematical terms?

P-R7: | find group work and report back working ierr me, as you just saw in most
lessons, because even if | would have explaineddfieition... learners need to
discuss on their own and with this they share thederstandings and they do
that using their languages (GD)

5.3.3 The lesson

Ms Tulane incorporated different communicative agghes to reach for learners’

conceptual understanding of the terms she wasiteachhese include: how she initiated the
communication, her authoritative presentation, fitvens of interaction she maintained in

class, forms and levels of response she used ymek tand sources of definitions she used.
Section Il below, presents what Ms Tulane belieslkesuld be done when explaining the

mathematical terms in a multilingual class.

Section Il

5.4 Communicative Approaches in the Teaching of Maematical Terms
In the process of teaching and learning, commuioicas very important. More importantly,

are the ways of approach to the process.

The teaching and learning process observed wasopartsequence of lessons in defining
basic concepts of statistical averages and weran@megd around the topic - averages of
dispersion. In this topic, Ms Tulane was definimgms on averages of dispersion which
included terms like range, mean, median and qaeartilherefore, there was a need to analyse
the teachersommunicative approach€€A) used in the process. Below are the discussed

communicative approaches the observed teacheriusiee lessons.

5.4.1 The group work strategy

Ms Tulane did not just arrange learners in grougl® used group work as a teaching
strategy. Most of her work was done in groups; tmesludes class work and class
discussions. Learners would do individual work witecomes to particular exercises which

the teacher needed for individual performance. Mpgtstions or instructions to learners
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were intended for the groups in which individuabgp members would answer for the group.

The excerpt below shows questions and instruciimesided for groups:

Excerpt 4

L1:1 Teacher: ...and you were working in groups sohegroup should tell us what
they did, ok.

L1:2 Learner: The range
L1:34 Teacher: there it says... in your groups
L1:35 Class: Lowest score

L1:36 Teacher: Right, | want you in your groups) (an the data; find the range and
the five number...

L1:37 Class: Summary

L1:69 Teacher: are you working as a whole group

L1:70 Learner: Yes

L1:71 Teacher: you are not working in a group, youst discuss as a group,
L1:72 Joy: Number in between

L1:75 Teacher: or we want sixty seven and sixty, tight let's discuss in groups, two
minutes

L2:1 Teacher: Which group can present the stemleafof

L2:2 Thabo:[Goes to the chalk board, draws a stem and leaherboard, writes an
incorrect spelling of the word ‘stem’ and the classrects him],ngu number
bani lapha{what is the number here}

L2:53 Teacher: which group?

L2:54 Stella: Us

L2:55 Teacher: Which group, you, right okay lettwk at what Brenda has drawn
there

L2:56 Class: Summary
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L2:63 Teacher: next group, they are fine, you deo dine
L2:64 Class: Yes

L2:73 Teacher: in your groups

L2:74 Sam: It is here

L4:1 Teacher: | want you to continue answering thgeestions from the exam papers,
and then each group will present a solution of agjion to the class.

L4:2 Class: Yes
L4:3 Teacher: Are you discussing with your grolipfaving the class for a meeting]

L4:4 Class Yes

The above excerpt shows that the teacher was atitegavith groups. This suggests that the
teacher was using a group work teaching stratedia@rexplanation of mathematical terms.
This is so because the teacher gave learnerswtags homework and report back work in
groups. The teacher also involved learners in ¥pta@ation. The class used ordinary, non-
mathematical and mathematical languages to intesagigesting the inter-change of these
languages by the class was the intention to catenitiltilingualism in class. A teacher-group
interaction dominated in all the three lessons gaswn by the excerpts), a pattern of
interaction which seemed to be an already estauigiattern. Therefore, Ms Tulane, as an
OBE trained teacher, found group work strategyotiffe after putting it into practice and

made it a permanent strategy as she pointed ihdbe interview shown below.

Excerpt 5

IQ4: Do you borrow some definitions of the termenir other sources e.g. other
textbooks, life situations or other people’s deigms (verbal or texts). Why?

P-R4: | find group work and report back working ek me...

IQ7: What classroom communications do you see taffein making the learners
understand mathematical terms?

P-R7: 1 send them in their groups, and these arenpeent groups in that class,
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Sometimes the group members would seem to giveithdil ideas to the teacher’s questions
but Ms Tulane would maintain groups’ shared knogéedtly reminding learners to work in
groups as shown in the excerpts above. For examplen the teacher found that the answer
given by a group member was not correct she woualdtwo know if it was a group shared
idea by asking questions or giving comments sucliase you working as a whole group;
you are not working in a group; you must discusaagoup;are you discussing with your
group?” lines L: 69, L1:71 and L4:3 in Excerpt 4 above.

This strategy took place in the CIT1 form of intgran where the teacher was interacting
with the permanent groups in her class. The teacbed the CIT1 approach which allowed
learners to respond to teacher’s talk as groupgtenteacher to respond to groups’ responses
as feedback. This CIT1 is in the categesgmmunicative Approach @A2) in which the
teacher can choose to approach the class as ipgyras a whole without particularising a
group or an individual learner (see Table 4.3).

5.4.2 Chalk and talk strategy

The teacher and the learners used the chalk boasdite down important points that came

up during the lesson. From the lessons observationgsng the term to be defined on the

board seemed less important, instead most termaie&gd in this class were verbalised either
by the learner or by the teacher. For examplegegrihe first term to be explained in Lesson
1 was verbalised by a learner answering to teasHiest question of the lesson. The teacher
then wrote the term on the board after the leahnaérverbalised it. It shows that, sometimes
Ms Tulane used learners’ contributions to bringstoface the terms she wanted to teach
about, and as learners’ contributed she wrote tbosgibutions on the chalkboard, as shown

in the excerpt below.

Excerpt 6

L1:5 Teacher: Okay let's just write it even thoubgbcause that's what he has learned
about [writes the term ‘range’ on the boardjaying the range, how do you
define the range, what is the range

L1:6 Class: Highest score minus lowest score
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L1:7 Teacher: Ok, | will separate whatever you gwe, tell me whether it falls under
the five number summary

L1:8 Joy: No idea
L1:20 Teacher: Q2 or M, This orpointing at M on the board]
L1:21 Class: Yes

L1:49. Teacher: Right, what is your range here htigeople can we just summarise
here, what is the randgoing back to the board]

L1:50. Class: Forty eight

L1:51 Teacher: Forty eight, people did we arrangani the highest to the lowest, yes
or no

L1:52. Class: No

L1:53. T: No, because you will be wasting your timoek (...) find the highest score,
find the lowest score and (...) move on, now nur2beare have the range there,
what is the highest score there

L1:54. Class: Eighty two

L1:55. T: Eighty two minus the lowest...

L2:2 Thabo:[Goes to the chalk board, draws a stem and leagherboard, writes an
incorrect spelling of the word ‘stem’ and the classrects him],

L2:3 Class: Kunye, kubili, kubili {one, two two}

i_"2:39 Teacher: Who wants to come and do the raoged, Joe

L2:40 Joe: because it is the highest number thghisn herdpointing at the board]
L2:47 Teacher: What was thefjgointing at the data on the boardfge you listening

L2:49 Teacher: Ooh you have done everything, rigbty people any problems with
other questions, did you encounter any?

L2:51 Teacher: who wants to come and draw it, canhave someone who wants to
come and draw a box and whiskers who wants to comdedraw the box and
whiskers,

L2:52 Lerato: Try[goes to the board and draws a box and whiskers]

L2:57 Teacher: right, so people try and draw it Imatw people what we should do ne
{ok} eeh try and use a scale
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L2:61 Teacher: did you see what | did thefB®inting to the board]

L2:62 Nicole: No

Writing learners’ ideas on the chalkboard provitles class an opportunity to monitor its
talk’s direction and its thinking (Franke et alQ0®). Therefore, the terms were verbalised

and also written on the chalkboard.

When Ms Tulane orchestrated classroom conversatignthe use of questions the term
would be on the board. She wrote on the board Wieatearners had to say with respect to
the term in question mainly for the learners towbat they are saying and as they verbalise
their ideas, the teacher wanted them to listeiméa thinking about the term too. Therefore,
Ms Tulane wrote learners’ contributions about thent on the chalkboard as shown in the

excerpt above, example, lines L1:6 and L1:7 of bris

As it was a very interactive class, Ms Tulane samet allowed learners themselves to write
on the chalkboard especially when they could naobalese their ideas e.g. lines L2:2 and
L2:52. And in turn, some chalkboard work was usedederence work when there was a
need this is evidence in lines L1:20, L2:40 and4lZ2she would then summarise the ideas to
bring learners to correct definitions in order fioem to understand and move on, line L1:49.
This shows that Ms Tulane would involve the leasriasst in the discussion i.e. incorporate
learners in the explanation of the terms toward=dgiermined definitions. Therefore, the
teacher did not define the terms to the learneste@ud she considered learners’ ideas about
the term in the explanation. This chalkboard usevident in the Excerpt 6 above and also in

the interview excerpt below.

Excerpt 7

IQ1: What do you consider as a better way of inlddg mathematical terms to
learners in your class?

P-R1: ...what they think the mathematical term | wanteach mean after saying and

writing the term on the board | write a mathemaltigam on the board which is
not familiar to them if it needs a diagram for noeiltustrate the term | draw it
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and But sometimes when | write something on thedbadich they do have a
clue about it.

1Q2: Do you use informal knowledge or formal kna¥ge when introducing or
teaching mathematical terms and why would you tuse i

P-R2: when they show that what | have written anldbard is known to them | assume
it's informal

IQ7: What classroom communications do you see taffeen making the learners
understand mathematical terms?

P-R7: | ask them to read from the textbook andarpb the class their understanding
of the terms...then | finalise by explaining the tewoording to the textbook we
are using in class. But normally | write the termtbe board

Excerpts 6 and 7 suggest that the chalkboard us¢hanteacher-learner talk were important

in the explanation of the mathematical term.

This strategy is in the CA2 category and was cdraet through the CIT1 andassroom
interactive talk 2(CIT2) patterns of interaction. The CIT2 patteenwhere the teacher
addresses the learners as a whole without pantismi@ a group or an individual learner (see
Appendix C and E; Table 4.3). The teacher usedvitrel ‘people’ to mean the class not the
groups as in lines L1:51, L2:49 and L2:57 in the&pt 6 above. Therefore, in this strategy

two forms of interactions were used.

5.4.3 Question and answer strategy

The question and answer strategy was one of theligga of the classroom. The strategy
entailed the teacher asking learners questionslearders responding to the teacher. The
teacher also followed up learner responses withipgoquestions as shown in the excerpt

below.

Excerpt 8

L1:5 Teacher: ...saying the range, how do you deffive range, what is the range
L1:6 Class: Highest score minus lowest score

i_ul:22 Teacher: Which is the median, what is theiem&d
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L1:23 Learner: The number that divides...that deadthe data into two parts, right
[asking if he was right]

i_ul:43 Teacher: Who (...) okay what is the rangen gau define range, if not yet
understood

L1:44 Class: Yefodding their heads in agreement of not gettirggdéfinition right]
L1:45 Teacher: Quickly calculate it

L1:47 Teacher: What is the range here, what isréimge?

L1:48 Learner: It's forty five

L1:53 Teacher: ...we have the range there, wh#teshighest score there

L1:54 Class: Eighty two

i_"2:8 Teacher: How many scores are there?

L2:9 Class: Twenty four

L2:29 Teacher: How do you find the lower quartagd tis

L2:30 Joy: | jumped this number, then | gofpoints at 3 in between 33 and 34 in row
three]

L2:41 Teacher: Brenda what is the range?
L2:42 Brenda: L2:42 Brenda

The above excerpt shows a question and answerrpdktat the teacher was using in the
explanation of terms. | called it a question ansvaar strategy because the teacher taught by
means of questions. She used question and ansveeteashing strategy to interact with the
groups in the definition of the mathematical terdiso the high frequency of questions and
learners’ responses shows that it was one of thehiteg strategies the teacher used in her
highly interactive class.

Ms Tulane allowed learners to respond to her gomestas they took part in the defining

process of mathematical terms, therefore, most tigmss the teacher asked, learners

responded to. She focused on one definition untviais understood by the learners. This was

done by allowing long exchanges about one term fgg@endix A), hence building on
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learners’ responses to define the terms (Powedindisco & Maher, 2003) while leading
them through a process of explaining those terhis was evident from the teacher interview

extracts below.

Excerpt 9

IQ1: What do you consider as a better way of inil@ddg mathematical terms to
learners in your class?

P-R1: | normally ask them questions relating to whaant to introduce | just switch
to questions of wanting to know what they know abwt...

1Q2: Do you use informal knowledge or formal kna¥ge when introducing or
teaching mathematical terms and why would you tse i

P-R2: | will ask them some questions...

IQ7: What classroom communications do you see taffein making the learners
understand mathematical terms?

P-R7: ...and ask questions, and when they give sespenses...

The interview suggests that the teacher used ttagegy to facilitate access to meaning of
the mathematical terms. This strategy did not odoutesson 4 because there was no
explanation of terms taking place instead learneese now applying and using the
knowledge they had gained from the explanationhef mathematical terms to answer the

guestion papers (see Appendix A).

The teaching strategies discussed above allowedetieher to interact with the learners
implying that learners were involved in the defont of terms. Therefore, they are learner
involvement strategies. The communication whichuoed during the lesson as the teacher
used these strategies is discussed below. Firtlgkied at the types of questions the teacher

used during the lessons.

Types and use of questions in the lesson
Ms Tulane used a wide variety of question typeg. dieestions ranged from those eliciting

factual information to those seeking explanatidiise questions on facts, which | will refer
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to as procedural questiongPQ) because they required information on mathiealat
procedures, mainly comprised tiié¢hat, When, Howand Whoquestions. Examples include
guestions such asHow do you find the lower quartile tell us? Whathe range here, what
is the range?”and ‘How many scores are there®Is Tulane also asked evaluative questions
which sought the learners’ ideas, which normallgarewith words likels, Did, What isand
Do, for example,'is the range part of the five number summarghe also used relational
and explanatory questions which ask for the retatiqp between facts, and the meanings and
explanations of facts, respectively. These weregmatsed aslescriptive questiondQ) and
they are found in th&Vhat, Howand Why. The DQs are those which ask for formal
conventional definitions described in words in foolhmathematical statements explaining
the mathematical meaning of the word or the teron.eéxample, the questiofisow did you
define the median, what does middle mean? Q1 wha&l, the first quartile and the
minimum value, are they the sameftid ‘why is it the mean not the median®buld call for
either relationships or explanations of terms. &€keerpts below shows some of the different
guestions the teacher asked, Excerpt 10 are treegwoal questions and Excerpt 11 are the

descriptive question.

Excerpt 10

L1:75 Teacher: what is the median and give me ymswer
L1:76 Joy: No
L2:8 Teacher: How many scores are there?

L2:9 Class: Twenty four
L2:19 Teacher: how do you find the lower quartile?

L2:20 Joy: | divided the positive two by two...
L2:29 Teacher: How do you find the lower quartagd tis

L2:30 Joy: | jumped this number, then | gofpoints at 3 in between 33 and 34 in row
three]

L2:39 Teacher: Who wants to come and do the raoged?

L2:40 Joe: Yedcoming to the boardifhe range, | find the highest number, for this one
the range will be (...)
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L2:41 Teacher: Brenda what is the range

L2:42 Brenda: Forty six

L2:43 Teacher: And what is the inter quartilgDisagreeing with Brenda’s answer]

L2:44 Brenda: Range

L2:91 Teacher: Ja {yes} have you found the median

L2:92 Joy: Yes

L2:119 Teacher: how did you calculate the mean?

L2:120 Mike: No

L2:121 Teacher: so how must you calculate the mean

L2:122 Mike: You must use this formula which iskib equal to
In the above excerpt, the teacher was asking qumsstvhich called foprocedural responses
(PR) either in symbol form or in words describihg talculational way of finding the term’s
value, and this implies that the teacher was uBiQg in the definition of the mathematical
terms through what Essien (2011) referred to asoaeplural Discourse. PQs occurred in
Lessons 1 and 2 only implying that it is where temere being explained, and the frequency
of the questions in both the lessons seemed tagheand balancing implying that the teacher

used the PQs to facilitate learners’ access to enadlical terminology while interacting with

them in groups. Also depicted is a highly interaettlass.

Excerpt 11

L1:5 Teacher: saying the range, how do you defmgerange, what is the range

L1:6 Class: Highest score minus lowest score

L1:10 Teacher: Three, why three and not...

L1:11 Nicho: Quartile, it's the lower quartile wtids the median of the first half
L1:22 Teacher: Which is the median, what is theiaredvho can define for us?
L1:23 Learner. The number that divides that dividee data into two parts, right

[asking if he was right]
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L1:24 Teacher: Right, it is the middle value ofttdata when the data were arranged
in order of size, right,

L1:43 Teacher: Who (...) okay what is the rangey gau define range, if not yet
understood

L1:44 Class: Yefnodding their heads in agreement of not gettirggdéfinition right]
L1:45 Teacher: Quickly calculate it

L1:46 Learner: Fifty two... the range

L1:71 Teacher: how did you define the median, vdosis middle mean
L1:72 Joy: Number in between

L1:75 Teacher: Q1 what is Q1, the first quartiledatme minimum value, are they the
same

L1:76 Joy: No

L1:77 Teacher: what is the difference between fjsrtile and minimum value, third
guartile and maximum value?

L1:78 Joy: Q2

L2:117 Teacher: The mean not the median, thisegsmean, why is it the mean not the
median

L2:118 Mike: Yes, it is the mean because it is floenformula

The above excerpt shows that the teacher was askiagtions which needed learners to
express their ideas about the definitions in wardshe form of mathematical statements
explaining the term. This implies that the teadhieo used DQs in the facilitation of learners’
access to terminology. The DQs call for descriptwaceptual explanations. Setati (2005b)
referred to this as a conceptual Discourse, wheathematical concepts are discussed or
described, and therefore, the teacher was askisgridBve questions in order to get
descriptive explanationgQE) for the terms. Essien (2011) argues that rgese
explanations are conceptual explanations, as theyge conceptual understanding of the
mathematical terms in learners; hence relationdétstanding of those terms (Skemp, 1976).
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The descriptive questions were in Lessons 1 amdplying that the lessons were crucial for
explaining mathematical terms. The teacher askemndes questions which called for
responses implying that the teacher meant to irvtdarners in the explanation of terms by

using questions which would make learners respond.

It was observed that not all descriptive questioerseiveddescriptive explanation$DE)
because there were only two attempts of texthaedcriptive responsg®R) from learners
and one from the teacher. This implies that thehea sometimes promoted learners’
conceptual development about the terms by allowaagers to receive the definitions of the
terms atinterpretive response level @R3) (see Table 4.3). The descriptive questioms a
descriptive explanations are categorised IR3 irathedysis. In the interview, the teacher also
indicated her use of descriptive explanation wheplaning the terms and this suggests that

the teacher values them (Gee, 2005).

The teacher was using questions which are mordylitee deepen and widen learners’
criticality and thinking, for example, using a widariety of question types. In this, Ms
Tulane’s questions seemed to prompt learners t@sadbe mathematical terminology as they
were a combination of procedural and descriptiveestjans. Next is the teacher’s

expectation.

Teacher’s expected definitions

The excerpt below shows that Ms Tulane led learrterpredetermined definitions. It
suggests that she steered the explanation pramgasds what she intended learners to learn,
for example, she indicated that during her teaclsimg told learners to take ‘range’ ‘dise

distance between the starting point and the endtpdithe data”.

Excerpt 12

IQ3: Looking at the whole topic you are teachingatvkerms did the learners get
straight and what terms did they struggle with? YWwuld be the reason?

P-R3: The words mean, mode and range were undersjaite easily and they were
easy to find than median and quartiles. they argyda calculate...for example
mean is what they used to call average, mode beglreg appears most in their
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data...l taught them to think of it (range) as the distarmetween the starting
point and the end point of the data though | waemreng to the difference

between the smallest and the largest value. Cortonthe median and the
guartiles, when the number of numbers is even Humyetimes get a value
which is not in their data so they get confusedvidoén the number of numbers
is odd the median is easy to pick because it afgoalbe the middle number

Also in the excerpt above, Ms Tulane indicated thaine terms were easily understood
because learners were able to find their calculatiovalues when the data were given,
meaning that learners readily get those terms girqurocedural understanding. Whereas
some of the terms’ meanings, for example, ‘rangefenvaccessed through both procedural
and descriptive explanations. Therefore, from tkeegt above it shows that the teacher’s
expected definitions were procedural and desceptigfinitions. Next | explore the types of

responses the questions received.

What type of responses did the questions meet?

Procedural questions

Most of the procedural questions the teacher askesived procedural answers as shown in
Excerpt 10 above. In those procedural answers, \erg very few procedural explanations
such as;‘l divided the positive two by two...tompared to ‘valued’ procedural responses
such as,“Forty six” which the teacher and the learners were givingtlier terms. This
implied that the teacher accepted procedural eafitams of the terms and learners were
made to access the mathematical terminology proaguln this case, the teacher was
socialising learners in the explanation of termsodgh a calculational or procedural
Discourse (Setati, 2005b; Essien, 2011). It is sc@irse where methods of calculating or
procedures of finding what the term stands for mthematics are used to explain the term,
allowing learners to only access the definitionsenins ainterpretive response level(fR2)
(see Table 4.6).

As Ball (1990) asserts that procedural demonstratican help learners understand

underlying mathematical principles, hence the megarof mathematical terms. This was

shown by learners’ many procedural responses evem\the teacher’'s question was a DQ,
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implying that learners readily understood the meguaf the terms by getting the values of

those terms i.e. procedurally and at times theylavexplain the term through its formula.

Descriptive questions

There were three attempts by learners where déseripxplanations were given after the
teacher’'s descriptive questions; these were liresardd 23 of Lesson 1 and line 118 of
Lesson 2 as shown in Excerpt 11 above. Therefary, three of the descriptive questions
that the teacher asked received descriptive resgonghile the rest were answered
procedurally. For example, a D@ho (...) okay what is the range, can you defiamge, if
not yet understoodteceived a ‘valued’ procedural respon4gfty two... the range” after

teacher’s probing utterance (see Appendix B).

There was only one precise textbook descriptivdaggtion given by the learner and this
was re-moulded by the teacher. This implies thattédacher sometimes promotes learners’
conceptual development of the terms at IR3, andddéng so the teacher used the
mathematical language to skilfully develop learnershe use of the language. Giving and
accepting descriptive explanations for mathemateaths is another way the teacher uses to
facilitate learners’ access to terminology, thigevwsdent in the teacher’s interview response

below:

Excerpt 13

1Q3: Looking at the whole topic you are teachingatvkerms did the learners get
straight and what terms did they struggle with? YWwuld be the reason?

P-R3: “...I think they understood the first threedause they are easy to calculate...for
example mean is what they used to call averageerhethg what appears most
in their data and range, | taught them to thinkitodis the distance between the
starting point and the end point of the data thougtvas referring to the
difference between the smallest and the largesieval

It also suggests that the teacher valued desazipéi¥planations (Gee, 2005) in her

explanations of the mathematical terms’ definitions
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Learner responses

Ms Tulane started her two lessons with a queshtemtionally meant for learners to respond
to, which shows she was prepared to involve learimethe discussions. For example, asking
learners what they had found from the data shedmaeh as home work where a learner
responded saying that they had found the rangeTlEne, as if she was expecting such a
response, further asked the learners to defindeime ‘range’ and to say whether it falls
under the five number summary or not. Involvingrieass in the classroom discussion
increases learner understanding of what is beisgudsed, and the teacher is able to listen to
and get information from the learner talk which sfa® then use to ask further questions

while monitoring learner access to terminology.

Ms Tulane allowed learners to respond to her golestas they took part in the definition of
mathematical terms, therefore, most of the questasked, were responded to. She focused
on one definition until it was understood by tharteers. This was done by allowing long
exchanges about one term (see Appendix A), henitdifiguon learners’ responses to define
the terms (Powell et al., 2003) while leading th#mough a process of explaining those

terms.

In most cases Ms Tulane would leave incompleteestants for learners to respond by
completing those statements. The learners wereaimgyvin unison and the teacher did not
condemn the behaviour showing the togetherneskeotlass which then makes the class a
community of social morals (Gee, 2005) promotingoad atmosphere in the class as terms
were being explained. The teacher used learnersbnmesponses as a yardstick of learners’

attentiveness to what was going on in the clasha®n in the excerpt below.

Excerpt 14

L1:3 Teacher: Ooh he is saying the range, what &g found out is that there is a
range there. So range is there, is the range patte five number summary,

L1:4 Class: No

I:i:22 Teacher: Which is the median, what is the iamedwho can define for us,
[looking for a volunteer and pointing to a learnet]s go back a little bit
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L1:23 Learner: The number that divides that dividbe data into two parts, right
[asking if he was right]

L1:24 Teacher: Right, it is the middle value ofttdata when the data were arranged
in order of size, righfparaphrasing and adding to learner’s utterance]

I:i:BO Teacher: but what are we looking for

L1:31 Class: Five number summary

L1:32 Teacher: Two outstanding values are...
L1:33 Class: Minimum value and maximum value

L1:34 Teacher: It is the minimum value and maxinuahue, right, ...they said find the
range using the formula that the range is equdlighest score minus...

L1:35 Class: Lowest score

Lé:8 Teacher: How many scores are there?

L2:9 Class: Twenty four

L2:55 Teacher: your five number...

L2:56 Class: Summary

L2:59 Teacher: ...median and the...

L2:60 Class: Upper quartile

L2:71 Teacher: is it skewed to the...

L2:72 Class: Left

L2:79 Teacher: already stem and leaf is giving wat, the...

L2:80 Class: The scores

Also shown by leaving incomplete sentences fomiea to complete is the teacher’s lead to

predetermined conventional definition of terms. \ling incomplete sentences occurred in

Lessons 1 and 2 where terms were being explaimezbiiplete sentences are already

structured statements trying to funnel learnersato® what is expected of them, therefore,

Ms Tulane was leading and funnelling learners towagoredetermined definitions in the

explanation of definitions.
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5.4.4 Difference in meaning strategy

Ms Tulane engaged the class in the explanationathematical terms and sometimes would
use associated terms to the term in question,xamele, ‘range’ as associated to the terms
‘maximum value’ and ‘minimum value’. For the othterms, she made sure that the learners
took note of every term that builds up the phrasesh as ‘number summary’ and ‘box and
whiskers’. For example, she made sure that leannederstand the difference between the
first quartile and the minimum value, the third gile and the maximum value in order not
to mix the terms when they present the five nunsiobenmary. This was done to help learners
understand the association of terms, hence, difteréen meaning (DM) of the terms. This is
evidentin the following excerpts from Lessons 1 and 2:

Excerpt 15

L1:75 Teacher: Q1 what is Q1, the first quartiledatme minimum value, are they the
same

L1:76 Joy: No

L1:77 Teacher: what is the difference between fjsrtile and minimum value, third
guartile and maximum value?

L1:78 Joy: Q2

L2:117 Teacher: The mean not the median, thisasmtlean, why is it the mean not the
median

L2:118 Mike: Yes, it is the mean because it is fioenformula

From the excerpt above, the teacher was makingthatehe learners get the difference in

meaning of the terms being explained.

The above discussed strategies best fit incimamunicative approach @A2) (see Section
4.2; Table 4.5; Figure 4.1) because Ms Tulane wedllearners in the classroom interactive
talks in all the strategies. Next | present thelifigs on teacher’s legitimised definitions and

their sources.
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Section Il

5.5 Teacher’s Legitimised Types of Definition andteir Sources

This was a classroom situation and from my expedess a teacher, all teachers teach for
examination purposes, therefore, they teach comraily. The types of mathematical
definitions a teacher can use in class are thddekt definitions and these are mainly the
procedural and descriptive definitions. Ms Tulangsweaching from a classroom textbook

(see Section 5.5.2 below) therefore, she legitichisgtbook definitions.

5.5.1 Types of definitionsand how the teacher rewarded learner responses

From the above exchanges (Section Il, Excerpt ti&hows that Ms Tulane considered the
calculational, procedural definitions. After askitlie questionsHow do you define the
rang€'...“can you define rangeand “what is the rangg in lines 5 and 43 of Lesson 1 as
shown in the previous section above, learners vesonding by giving values, showing that
they were using procedures to find those valueguin, Ms Tulane would ask learners to
quickly calculate the range which shows that Msahel was providing and making learners

access the definition of the term procedurally.

Ms Tulane might have found out that her learnemewstood the terminology more readily
procedurally than through a descriptive approadte @laim is from the observation that the
teacher asked 23 procedural questions which reteeprocedural explanations and 17
procedural responses over 9 descriptive questi®dk®eda and received 3 descriptive
explanations and 2 descriptive responses (see Alpp& level of responses IR2 & IR3).

Therefore, Ms Tulane was facilitating learners’eaxcto terminology more procedurally than

descriptively using the textbook as the sourcenfafrmation.

At times Ms Tulane would ask questions callingdatescriptive definition only to be turned
into procedural by the way the learners responi bat the teacher would not condemn the
behaviour. When Ms Tulane asked questions likew do you define the rangand “can
you define rangelines 5 and 43 of Lesson 1, she was imposingcaipDQs which were

entitled to aTextbook Descriptive DefinitioTDD) but learners would respond by giving
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Textbook Procedural DefinitioGTPD) which Ms Tulane accepted without probing floe
TDDs (see Appendix A and Table 4.2).

The teacher encouraged learners to use previouslédge in an attempt to define the term
being discussed and she rewarded the learnerdnssg by agreeing with what they were
saying or by rephrasing their responses. This siggthat Ms Tulane led learners to
predetermined definitions and in her responsegdmer responses, she would steer learner
responses towards what she intended learners o [€a do this, she incorporated ways to

help her steer the responses as shown in the anédge Appendix C and E).

When rephrasing learners’ explanations, Ms Tulanealgvadd or discard some information
in the given contributions to perfect the explamasgi And by this, she provided learners with
access to mathematical terminology and to waysalkdng (Gee, 2005; Khisty & Chval,

2002), therefore, mathematical terms were madeiaxpBelow is an excerpt where the

teacher was making the term median explicit tde¢hener.

Excerpt 16

L1:71 Teacher: you say the median is the middlebmrnwhat does middle mean
L1:72 Joy: Number in between

L1:73 Teacher: In between what

L1:74 Joy: Number in between the one this sidethadther that side

L1:81 Teacher: You understand now, you have taldithe data into...

An example of a mathematical TDD of the term eagge would be ‘range is the difference
between the highest and the lowest observed valugslata set’. Such a descriptive response
would best answer a questiondiv do you define the ranigether than a value e.gFbrty
eight' line 50 on Lesson 1 (see Appendix A). A descriptiresponse gives learners a
conceptual understanding (Kilpatrick, Swafford &néell, 2001) of a mathematical

terminology as was observed happening in the edeelow for the term ‘median’:
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Excerpt 17

L1:22. T: Which is the median, what is the medwano can define for uglooking for
a volunteer]et’s go back a little bit

L1:23. L: The number that divides that divides daga into two parts, righfasking if
he was right]

L1:24. T: Right, it is the middle value of that dathen the data were arranged in
order of size, right;[paraphrasing learner's utteranaegxt what is the third
quartile

The above extract gives us an explanation of tha tenedian’ which is more descriptive
than procedural in the sense that it tells us tsgtipn where a median is found in a data set.
A descriptive understanding is important in thataiso helps learners not to forget the
procedures, once learners have accessed a termptesly their abstraction grows and
procedures just come in place automatically. Suaterstanding was referred to as relational
understanding by Skemp (1991) and Setati (20059 taa Conceptual Discourse where
mathematical concepts are discussed or descrilmedhd extract the teacher was also
observed rephrasing learner’'s answer and givingoee mompleted conventional definition

when the learner had provided a partial one.

It showed that in both the lessons Ms Tulane ledctass through TPDs because the way she
conducted lesson two was not very different fromaivbhe did in lesson one. Below is an
excerpt showing that Ms Tulane asked procedurabtoures more often than descriptive

guestions and learners would procedurally defiegéhms.

Excerpt 18

L1:36 Teacher: find the range and
L1:37 Class: Summary

L1:45 Teacher: Quickly calculate it
L1:46 Learner: Fifty two... the range

L1:47 Teacher: What is the range here, what isrtreye
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L1:48 Learner: It's forty five

L1:49 Teacher: what is your range here,

L1:50 Class: Forty eight

L1:53 Teacher: Which one is in the middle

L1:54 Class: Eighty two

L1:67 Teacher: find the highest score, find thedstxscore
L1:68 Learner: Fifty

L2:19. T:Eeh Joy what did you write, what is your lower giey how do you find the
lower quartile?

L2:20. Joy:l divided the positive two by two...

L2:23. T:Remove the lower quartile, just do one thing ateetso that you are able to
(...), good, eeh start with your median, remembeistart with our median

L2:24. Joy:We divide our data into two, then we calculatertiezlian
L2:25. T:Right[with an encouragement gesture]

L2:26. Joy: Then I look for the lower quartileduind that its twenty three
L2:27. T: Twenty thredrevoicing learner’s utterance]

L2:28. Joy: Yes

L2:29.T:How do you find the lower quartile tell us

L2:30. Joy:l jumped this number, then | got[fmints at 3 in between 33 and 34 in row
three]

It is very important for learners to access bottb$Rnd TDDs to make the explanation of

the term complete. An explanation is one discoprsetice that is central to mathematics

teaching and learning and it is an utterance thaitilsl be designed to explain the ‘why’ (i.e.,

reasoning and proof), explain the ‘how’ (i.e., mdla procedure), and explain the speaker’s

thinking. An explanations admittedly broad but it is concurrent with infaal definitions in

use in the classroom, where the term ‘explanised.
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When explaining, teachers often made use of diftet@ols such as the graphs, models and
demonstrations, but still they have to reach ssfatiory sense making story for a complete
explanation. Yackel and Cobb (1996) point out thahat counts as an acceptable
mathematical explanation and justification is ai@@athematical norm” (pp.461) in the
classroom. Therefore, Conceptual Discourse anduzaicnal Discourse (Setati, 2005b), the
TPDs and the TDDs which Moschkovich (2003) refei@ds formal definitions are the key

powers of Definition Discourse.

Sometimes Ms Tulane would revisit learners’ idebsua the terms to use them to ask
guestions. There are many learner responses whech used to ask questions and in the
interview (Except 19 below) the teacher indicatlkdt tshe uses learners’ responses to ask
more questions as a follow-up, implying that shaleates learners’ understanding of the

terminology through these further questions.

Excerpt 19

IQ7: What classroom communications do you see taffein making the learners
understand mathematical terms?

P-R7: I might use the responses to ask more qunsséis a follow-up...

The teacher also used learner responses to ashdeguestions to predetermined definitions
as she probed learners for more information aboeitrbathematical terms, and evaluating
how much understanding the learners have abouethein question. Therefore, Ms Tulane

used learner responses to ask further questiosisoaa in the excerpt below.

Excerpt 20

L1:65 Teacher: you say the median is between sestgn and sixty two
L1:66 Learner: Yes

L1:67 Teacher: how many scores do you have onethver four five[counting the
scores together with the learnegven so which one is in the middle

L1:68 Learner: Fifty
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L1:69 Teacher: so let's just count seventy eigRtysseven which one is the middle
number, you know what, your scores are not the same

L1:70 Learner: Yes

i_"2:26 Joy: Then | look for the lower quartile | fodithat its twenty three

L2:27 Teacher: Twenty three {re-voicing learnertseance}

L2:28 Joy: Yes

L2:43 Teacher: And what is the inter quartilgDisagreeing with Brenda’s answer]
L2:44 Brenda: Range

L2:55 Teacher: your five number...

L2:56 Class: Summary

I:é:113 Teacher: now what'’s the formula for the megmback and check the formula,
how did you write the formula, how do we write éanmula

L2:114 Mike: X bar is equal to the sum of...

L2:115 Teacher: Good, x bar is equal to the surallo$quareqwriting the formula on
the chalkboard]

Therefore, from the excerpt above, it is clear thatteacher explicitly defined terms in her
classroom by questioning learners until the exglanaf the term in question is clear.

By legitimising some and discarding some of therees’ definitions it shows that the
teacher rewarded learners’ responses accordingjlg.above discussion showed that, what
the teacher accepted is what she legitimised arat whs not accepted is what she did not
legitimise in her terminology explanations. Thedgpf definitions are discussed in Chapter
4 (see Table 4.2).

From the above discussion it can be concludeditieateacher was using both procedural and
descriptive questions to facilitate learners’ ustinding of mathematical definitions of the
terms through a question and answer strategy (Br&fl07). Also from the discussion the
teacher was developing learners’ both procedurdl @nceptual understanding about the
mathematical terms i.e. facilitating learners’ asc® terminology through IR Level 2 and IR
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Level 3. Therefore, the teacher legitimised both firocedural IR2 and descriptive IR3

definitions (see Table 4.6) of the terms whose @gaiare discussed below.

5.5.2 Sources of definitions

Mostly when a teacher plans for a lesson, alwagshsts a source of the information she is
going to teach. The terms which the teacher washteg about were from a textbook and
their definitions were textbook definitions. Frony hearning and teaching experiences, the
terms learners are taught in the introduction atistical measures of dispersion are textbook
terms. For example, terms such as range, inteitpuagihge, median and mean are terms
which | got the opportunity to learn about from thathematics textbook and taught learners

from it. These are the terms Ms Tulane was teachmbshe was using a classroom textbook.

The evidence for Ms Tulane using classroom textlamEkource of definitions are lines 34 of
Lesson 1, 65 and 8% Lesson 2 (see Except 21) where she asked |saimévok at exercise
eight point six on page one hundred eighty nineoufiim she compared the textbook’s
meaning of symmetrical data with some books in B&eshe still respects the definitions
from the textbook-in-use and she insisted thankear should always bring their textbooks to
class, line 89 of Lesson 2.

The two types of definition the teacher used werth bextbook based definitions. In line 34
of Lesson 1 Ms Tulane gave learners a textbookceseewhich shows that she was using the
textbook conventional definitions and was teactimgards national examinations. She also
encouraged learners to use textbook formulae. TorvereMs Tulane used the textbook as a
source of definitions and as a textbook-in-usehi definition of the mathematical terms.
Below are transcription picked areas where Ms Tellaade an indication of textbook use or
reference which shows that she used the classrextimobk as a source:

Excerpt 21

L1:34. T: It is the minimum value and maximum valught, | want us to look at
exercise eight point six on page one hundred eigimg, there it says... in your
groups, the baker keeps (...) of number of dougb suld a day for three weeks,
the numbers are (...) there is data that is listieere, they said find the range
using the formula that the range is equal to higlsesre minus
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L2:65. T: But it's always the same, right lets relagre, some books when they talk
about skewed, they are saying a symmetrical date delanced or you heard
so, that it have to be exactly, exactly on eithde ©f the median, note that it
doesn’t have to be exactly equal on both sidestodiled symmetrical. This is
good what you are doing, then calculate thirty thmainus twenty three. It's
what? Twenty three coma five minus fifteen, soritwau to read the drawing,
you must read about symmetrical, skewed to thd,rgkewed to the left, when
is your box skewed to the left, when is it skewdde

L2:89. T: Where is your textbook, please bring tdsebook to class all the time, you
see now if you had your textbook, you would be epimgp how many did you
get, but if you count as one like this it is a gesb if you are wrong you are
both wrong, do you see, how many did you get

In her interview response P-R4 (see Appendix B),TMsine pointed out that she encourages
her learners to read from the textbook in orderdeepen their understanding of the

terminology after class instructions and this iglewt in the excerpt below:

Excerpt 22

IQ4: Do you borrow some definitions of the termenir other sources e.g. other
textbooks, life situations or other people’s d¢imms (verbal or texts). Why?

P-R4: | use any source of information available ethican help me to make the
learners understand, | use definitions of differsatirces | send them in their
groups, and these are permanent groups in thatscles example when | was
teaching them about the word data, for them to wstdad what data mearis
also encourage my learners to go and ask other Ipesgpecially teachers here
at school even after | have taught them the tertagyor to read around and
from the textbook for them to understand betteeothan just from me as their
teacher and if they get something different thesukhcome back and tell us in
class what they have found different...

Different sources

Though in the interview excerpt above Ms Tulane imalicated that she uses any source of
information available and definitions of differeaburces, she did not practice it in the
observed lessons instead she used the textbook ashe source of the definitions. When
she asked learners to go and collect data in grouple introductory lessons it was for

learners to understand what data is; when she esged learners to ask other teachers, to

read around and to read from the textbook, sheddwaNe been attempting to lead learners to
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deeper understanding of the definitions. Also, fremperception, this response suggests that
teacher’s motive behind such encouragements isstmt teachers might explain the terms

in a different way which might promote deeper ustierding in learners. This is another way

of enhancing their understanding of the definitidn. this, Ms Tulane used different

approaches in the definition of terms while hermdefinition source was a textbook.

Ms Tulane’s last statement in P-R4want them to be resourceful alsoSeemed to mean

each learner was to bring his or her own understgnof the term and that understanding
will then be used in class. Going back to communieaapproaches, what Ms Tulane gave as
different sources of information in the above eptavere actually different approaches she

used to facilitate learner access to terminology,dource of definition was the textbook.

Section IV below presents the forms of interactiand the language used.

Section IV

5.6 The Classroom Interactions and Language-in-use

From the above discussed sections, it is clear MwfTulane’s explanation process of the
mathematical terms was influenced by the interastiwhich took place in the classroom and
in these interactions language was used. Thereiiorthis section the types of interaction

used and the language-in-use are presented.

5.6.1 Classroom interactions

If teachers can help learners to develop mathealagasoning skills, algorithm competence
and problem solving skills through interaction irathrematics classrooms (Moschkovich,
2003), then it means interaction is also imporianhelping learners develop terminology

competence.

Ms Tulane used groups of four or five learners igraup. She focused her groups on one
term for a lengthy period of time to create timel apace for the groups to discuss and
understand the terms and their places in mathesnalibe socialised the groups in an

interactive/authoritative approach (Scott et al0@0leading them through a process of
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explaining the meanings of the mathematical tersee the use of teacher-groups as a form

of interaction in class in the excerpts in 5.3.2tlB@ | above. Also see 5.4.1 Section I).

A teacher-group pattern, the main interactive patie class (see Appendix F), suggests that
the teacher was creating a conversational and adsowolvement of learners in the
explanation of terms through @dassroom interactive talk {CIT1) (see Table 4.3). To
alternate teacher-group pattern, Ms Tulane alsd tlseclassroom interactive talk @IT2)
(see Table 4.3) as another form of interactionsstoavoid creating a monotony of one type
interactive pattern in class. The CIT2 was her sddorm of interaction which gave a fair

chance to learners to participate and freely aitfvagy individual ideas (see 5.4.2 Section II).

For this study | decided to bring to attention oftilg two discussed forms of interactions, the
CIT1 and CIT2, because they were the most promiteaher-led patterns of interactions in

class.

The teacher’s initiation

At times when learners are stuck teachers neettode useful information about what they
are expecting them to do. Sparingly, Ms Tulane pley¥ learners with some helpful
information to access the meanings of termsiniéate by providing information about the
new term(IPINT) (see Table 4.4) e.tarrange from the highest to the lowesti L1:51, and
she used thkeading question$LQ) and/orprodding leading question®LQ) (see Appendix
F) to help learners define the terms éwghat is the highest score therefi L1:53. Such hints
and questions can remind learners of what thegxpected to do in order for them to define

terms (see 5.4.2 Section II).

It shows that Ms Tulane was the main source ofrimédgion learners needed to understand
the meanings of the mathematical terms. The IPINJ and PLQs were useful because after
such initiation, Ms Tulane’s response to learné&sas would direct learners to where she
wanted them to go. By this she was developing Eratrunderstanding of the terms she was

teaching.
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5.6.2 Language-in-use

To accommodate all the learners, Ms Tulane wouldetmes userdinary languageg(OL)
in-between her continuous use miathematical languagéML), throughout her teaching.
Considering that language creates a political wdven people talk and write, she used both
OL and ML mainly to control the class and to instriearners so that every learner gets the
instructions clearly. Though she did not usame languagéHL) in her utterances in the
explanation, she allowed learners to use their hlamguages in group discussions but would
give their responses either through OL or ML. Tlse of these languages in class was to
create a social learning environment for multiliaglearners and thus making the class a
community of mathematics participants (Gee, 2085).explained earlier, OL and HL are
considered ason-mathematical languagé€kIML) in this study. The use of NML and ML in

class is evident in the following excerpt.

Excerpt 23

L1:5 Teacher: Okay let's just write it even thoughcause that's what he has learned
about [writes the term ‘range’ on the boardjaying the range, how do you
define the range, what is the ran@éL)

L1:6 Class: Highest score minus lowest sadiié.)

L1:10 Teacher: Three, why three and ndivL)

L1:11 Nicho: Quatrtile, it's the lower quartile wtids the median of the first hgN¥IL)

L1:22 Teacher: Which is the median, what is theiaredho can define for ugyiL)

L1:23 Learner: The number that divides that dividhe data into two parts, right
[asking if he was right]ML)

L1:24 Teacher: it is the middle value of that datiaen the data were arranged in order
of size, right(ML)

L1:34 Teacher: they said find the range using thnfula that the range is equal to
highest score minus(INCS)

L1: 35 Class: Lowest score
L1:55 Teacher: Eighty two minus the lowegtNCS)

L1: 56 Class: Thirty four
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L1:81 Teacher: You understand now, you have taldithe data into.(INCS)
L1: 82 Peter: Four

L1:91 Brenda: Hasifuni lawa mafour four asiarrange {we don't like these four fours
let us arrange them, oKNML)

L1:92 Teacher: And then first quartile, le {this ejnright do the discussions, eeh
Brenda you must remind your group mai@syiL)

L2:2 Thabo: ngu number bani lapha {what is the namiere}(NML)
L2:3 Class: Kunye, kubili, kubili {one, two tw@j{ML)

L2:4 Thabo: Kuthathu, kuthathu, kuthathu, kuthatduthathu, kune, kuhlanu {three,
three, three, three, three, four, five}}[writing dime board](NML)

L2:5 Teacher: Eh people | would say (...) you doay sne, two. three you would
rather say eleven, twelve, thirteen just to usectireect numbers then, that way
helps you to remember this, you then say twentytoeaty three, okay

L2:6 Class: Fourteen, fifteen, sixteen, seventegyhteen(ML)

L2:7 Nicole: Ehe wena awuyibalanga {you, you did wate it} (NML)

i_"2:17 Teacher: Please, please help HgML)

L2:18 Nicole: Unamanga, ayidiyou are lying, it's not(NML)

i_"2:57 Teacher: median and thgINCS)

L2: 58 Stella: Right

L2:59 Teacher: is skewed to the left or skeweti¢o.t(INCS)

L2: 60 Class: Upper quartile

L2:89 Teacher: Where is your textbook, please btirggtextbook to class all the time,
(NML)
The excerpt above shows that Ms Tulane would osly ML when explaining or talking
about the terms and asking questions. For exanplégr incomplete sentencg$NCS)
which learners were meant to complete, she usednth#mnematical language so as to
encourage the use of the mathematical languagéhandevelopment of learners’ confidence
in using it (see Excerpt 23 above). The teacher prawiding the appropriate use of
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mathematical terminology in the abstraction leveltkat learners would access both the
terminology and its place in mathematics. By fimgdthe terminology’s place in mathematics
it means to be able to talk like, think like, bekdike, and value like...mathematicians (Gee,
2005). Therefore, she used mathematical languaga essource in the explanation of

mathematical terms (Gee, 2005) (see AppendicesiHEan

It also shows that Ms Tulane was skilfully devehapilearners in the use of the language
hence they see the importance of the language ainthe skills taught by the teacher into
practice, therefore, understanding of the termigpldecause the teacher used ML which is
acceptable in mathematics, it suggests that shedeasloping mathematical talk in learners
which they were meant to realise that it is difféarfom other ways of talking. She used the
textbook for mathematical meanings; therefore, seked ML to engage learners in the

definition of terms as they put the ML skills tatigply the teacher into practice.

In the interview, Ms Tulane indicated that she udésbecause the class consists of learners
of different languages and she needs to unit theough one language. This shows it was a
multilingual class. She uses mathematical languzerause that is the language she feels
comfortable with when teaching. It is the mathengtaccepted language which she wants
her learners to acquire the knowledge of mathemdhicough it in order for them to be
confident when communicating mathematics. She tlienvs the learners to use their home
languages when they are discussing at group levethare gained understandings, teacher’s
concerns about language-in-use are exemplifiedaridllowing excerpt.

Excerpt 24

IQ6: Why were you using the language of instructitanguage of mathematics)
throughout your teaching?

P-R6: We do have learners who speak different laggs, in addition, | even have
foreign children from Zambia and Lesotho in thasd, a lot are Zulus and |
am a Xhosa, so I...find it unfair to use my languadpch will make a few to
benefit and again | find myself confident in uskrplish...to get the definitions
straight in the accepted language of mathematifglL)

IQ7: What classroom communications do you see taffeen making the learners
understand mathematical terms?
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P-R7: learners need to discuss on their own andh whis they share their
understandings and they do that using their langsag(NML)

To provide comfortable social grounds for the téagland learning process of mathematical
terms the teacher emphasised on group work, tlowed the use of NML by learners during
their discussions to activate members’ understan(see interview Excerpt 24 above). To
substantiate what she said in the interview, Msaii@ldid not condemn the use of these
languages in learner group discussions as in Lfe&l, L2:7 and L2:18 in Excerpt 23 above,
showing that she accepted the use of NML excepnhvdmrners were to present to the class
as in lines L2:5 and L2:6.

There was also the use of gestures and expredsyahg teacher in the explanation of terms.
This implies that the teacher used body languageetompany verbal utterances. The body
language was observed being used to emphasiseipdine explanation process. Below is

an excerpt showing areas where body language veals us

Excerpt 25

L1:10 Teacher: Three, why three and nqtvith a surprised face]
L1:30 Teacher: One, two, threpointing to Q1, M, and Q2]

L1:43 Teacher: Who (...) okay what is the rangey gau define range, if not yet
understoodopening the hands with a sharp facial expressi®urprise]

L1:57 TeacherWhich is[pointing at the data set on the board]

L2:30 Joy: | jumped this number, then | gofpoints at 3 in between 33 and 34 in row
three]

L2:31 Peter: No, ngwith flying hands and head shaking in disagredinen

L2:37 Joy: Upper quartile, for the upper quartilém going to take the second half
[pointing at the data set on the board]

L2:61 Teacher: did you see what | did thefp8inting to the board]

L2:121 Teacher: No, so how must you calculatentiean[hands gestures wanting to
know how the mean is calculated]
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L2:123 Teacher: Yes you must use this fornfjptanting to the formula written on the
board]

The above excerpt shows that the teacher used Gaan#Ento accompany verbal
communication (Gee, 2005) in the explanation ofheatatical terms. Also implied is that
gestures are a form of communication the teachamoaps in this class as the data shows that
even learners were using gestures to communicdketine teacher (lines L2:30, L2:31 and
L2:37, Except 25) where Joy and Peter used hartdrgesas they were talking to the teacher.

Ms Tulane also indicated in the interview the udebody language as a form of
communication when she said learners normally shgwacial expression if they do not
know the term which she will be teaching. This caimmation then forces her to switch to

guestions seeking their prior knowledge about ¢ne t(see interview excerpt below).

Excerpt 26

IQ1: What do you consider as a better way of init@ddg mathematical terms to
learners in your class?

P-R1: ...when | write something on the board whiayttdo have a clue about it, its
normally shown by their facial expression...eh... t gitch to questions of
wanting to know what they know about that...

In Summary: the teacher's accommodativeness in Definition Discourse

In addition to chalkboard use, Ms Tulane used autatior and drew diagrams to explain the
terms. Expressions and gestures were used to aeaogmyerbal talks in the emphasis of
some ideas (Gee, 2005) as actions of emphasige@bker gave instructions, hints and clues
to assist learners in the explanation of terms,adb@ insisted on group discussions so as to
give learners an opportunity to share their undedihgs through the use of their home

languages.

Ms Tulane acknowledged learners’ contributionsespectful behaviour and an established

norm which gave learners a feeling of being acack@g addressing learners as ‘people’ and

also using ‘we’ and ‘us’ in class, the teacher wasommodating them as ‘colleagues’ in the

classroom. She encouraged group work all the timnestiared understanding of meanings,
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making sure no learner was left out in the comnyunit working together. All this was
encouragement for learners to participate and iwté to their own learning of
mathematical terminology (Webb & Webb, 2008; Lobeital., 2005).

The feeling of being accepted in the process ofagxing the terms is evident in the blurting
out behaviour of ideas by learners without beingedaupon by the teacher. The teacher did
not condemn the behaviour, instead she acceptiédlitows that there were assertive learners
in this class which the teacher had to accommodgaterder to create a social learning
environment for all learners and thus making thassla community of mathematics
participants (Gee, 2005). Therefore, blurting oaswart of the classroom Discourse and the
teacher had to appreciate learners’ efforts. Big tiehaviour did not outdo teacher’s
authority ofcalling upon learnerqCL) to respond, the teacher still called uporrrees to
respond to her questions. Sometimes, the learngptaged ablurting out behaviou(BB).
Some of the above discussed actions were obseamiehing as shown in the excerpt below

while some are already discussed in the chapter:

Excerpt 27

L1:9 Nicho: We only look to three first quart(iBB)
i_ul:46 Learner: Fifty two... the rang®B)

L1:82 Peter: Four(BB)

L1:72 Joy: Number in betwedBB)

L1:77 Teacher: are you working as a group, you nwetk as a group, so discuss,
(GD)

L1:78 Joy: Q2

I:é:lo Thabo]counting the scores to verifya {yes} twenty fou(BB)

L2:11 Teacher: Right, thank you, your next questiznenda(CL)

L2:36 Teacher: You understand Joy now, can yolthdaipper quartile for ugCL)

i_"2:39 Teacher: Who wants to come and do the rawogeu$, every time you come
across questions try and do them on your own therajuestions that we had

gone through, JoéCL)
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L2:40 Joe: Yedcoming to the boardifhe range, | find the highest number, for this one
the range will be (...)

L2:51 Teacher: who wants to come and draw it, canhave someone who wants to
come and draw a box and whiskers who wants to comdedraw the box and
whiskers, okay Lerat(CL)

L2:113 Teacher: how did you write the formula, hdowve write our formula

L2:114 Mike: X bar is equal to the sum ofBB)

5.7 Conclusion

In this chapter, | have presented the analysisfiadihgs of the study. From the analysis, the
researcher gained an understanding of how the ¢eatdfines mathematical terms in the
multilingual classroom. The analysis of the lesaad the teacher interview transcripts have
been presented to show what the teacher legitimiseckinds of interactions that the teacher
allowed in her classroom, the teaching stratedieddacher employed and also the sources of
the definitions the teacher used. From the anafygisented above, the teacher used different
communicative strategies to define the term to ldeners; the teacher used only the
textbook to define the mathematical terms. Thehea@ncouraged learners to define the
mathematical terms using mathematical language.reftve, the teacher’'s interactive
authority in class was discussed. In the next @raptwill present the summary of the
findings and the discussion of the results in refato the literature review and the theoretical
framework that guided the study, while the implicas, limitations, recommendations as

conclusions of the study come in the subsequemteha
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Chapter Six

Discussion of findings

6.1. Introduction

This chapter presents the discussion of the reetilise study. As was indicated in Chapter
One, some research in the area of mathematics waluchowed that learners encounter
difficulties in understanding mathematical languageecially in the multilingual schools in
South Africa (Setati, 2005; Kazima, 2008; Webb &WWWge2008; Setati & Barwell, 2008). It
was important for this study to investigate how thathematical terms are explained to the
learners. It was important because the mathemaéoals are important in the making of the
mathematical language. Understanding the matheahd&tioninology may then help learners
understand the underlying mathematical conceptsbendble to successfully uncover the
messages of and about mathematics (MacGregor & ,Pri99). Gee’s (2005) perspective of
the situated and social-cultural theory was used apuiding framework to explain the
teacher's ways of combining and integrating languyagctions, interactions, ways of
thinking, believing, valuing and using various syi#) tools and objects in the explanation
of mathematical terms. While Scott et al.’'s (20@@ractive/authoritative approach was
used to illuminate the interactions the teacherduséth the learners as she explained

mathematical terms.
6.2. Summary of the Findings

The teacher’s patterns of practice were categotizedtable form as summary categories of

analysis to back-up the inductive argument in thdifgs as explained in Chapter Five.
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Table 6.1: Summary Categories of the Findings

The Study’s Insightful | Findings Code Indicators of the findings
Areas
How access to| Chalkboard as aWLlI Teacher writes learners’ ideas on the board
h il thought pad
mathematica LCB Learners write their ideas on the chalkboard
terminology
by learners RCW Teacher and learners refer to chalkboard work
The was provided Teacher-group andCIT1 Teacher poses questions and/or instructiofeatmers in groups
outstanding
teacher-class .
discourse _ _ CIT2 Teacher asks whole-class questions
interactions
practices
undertaken Question and QAS Teacher uses question and answer teaching chetho
Answer strategy
Difference in| DM Difference between terms’ meanings strategy usedeach
meaning strategy definition of terms
Textbook TPD, Textbook procedural definition of interactive respe level 2
definitions IR2 used
TDD, Textbook descriptive definition of interactivesponse level
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IR3 used
Resources of Languages-in-use| ML Mathematical terms are used in an English atiee
tools used

NML OL is used in the explanation of terms

HL is used in group discussions about terms
Other  useful Leaving INCS Teacher leaves incomplete statements as steacinathematica
practices in the incomplete leading statements as a strategy of teaching maiineah
Definition sentences language
Discourse _ :
Re-voicing learner RV Teacher re-voices learners’ responses for déwmners to hear

response

to rephrase in mathematical language
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The table above summarizes some of the findingshsf study. Although a detailed

explanation of the concepts was done in the pravichapter, there is still a need for a
rigorous discussion of some of the individual cqusein relation to literature, as they
represent the findings of the study. Below is aitied discussion of the above summarized

and other concepts from the analysis.

6.3 Discussion of Results
The Definition Discourse of the classroom, whiclsienmarized in Table 6.1, consists of a
number of practices but not all are presentedethes, below is the presentation of the major

and minor ones from the analysis point of view.

6.3.1 Chalkboard as a ‘thought pad’

The chalkboard was one of the teaching strategiethe classroom. The teacher wrote
learners’ contributions on the chalkboardpefinition Discourse(DD) practice she carried
out to facilitate learners’ understanding of therte. Most of the time Ms Tulane would write
on the board only those contributions which hadetbing important with respect to the term
in question. If learners’ contributions, which were written tre chalkboard, were found by
the teacher to be important in defining the terthen chalkboard use is assumed to be

playing a part in facilitating learner access tdahmanatical terminology.

Sometimes Ms Tulane would allow learners themseivegrite on the chalkboard especially

when they could not verbalize their thinking. Tisi® DD practice because the chalkboard, in
this case, seemed to have been used as a ‘thoadhtvpere everyone including the owner

of the idea was made to see and read individulisking, thereafter, use the ‘thoughts’ to

access correct definitions of terms together almsscThis shows that the chalk board was
considered as providing an opportunity to monitee tlass’s talk, direction and thinking

(Franke et al., 2009). It is important for learnésssee their thinking because they learn
effectively by seeing (Graber, 1990).

It was also observed that some chalkboard workusas as reference work when there was

a need, for example, when Joe sémkcause it is the highest number that is giveneher

!Contributions which the teacher felt would help bring to surface the explanation of the term.
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pointing at the chalkboard written work. Converséiis Tulane used the contributed ideas
on the chalkboard to summarize and lead learneasctorect predetermined definition of the
term in order for them to understand and move @indgJchalkboard work as referral work
and as summaries of term explanations was a DDtipeathe teacher used to facilitate

learners’ access to mathematical terminology.

When Ms Tulane involved learners in the chalk aalll strategy, the strategy automatically

became that of @@ammunicative approach(Z£A2) category.

6.3.2 Verbal utterance of terms

At times the mathematical terms were written ondh&kboard as discussed in Section 5.4.2
in the previous chapter but most of the time thiensewere verbalized. In the interview the

teacher indicated that she sometimes wrote the tarnthe chalkboard, especially when

introducing the terms. This means that sometimesdtms were verbalized and then written
on the board if they had gone past their introdurcstage, using the example given in the
same Section 5.4.2 of the term ‘range’. Writingtbe board and or verbalizing the term are
DD practices which the teacher incorporated in ékplanation for learners to access the

mathematical terminology.

6.3.3 Group seating arrangement

Ms Tulane’s idea of addressing learners after ngakure that all learners were quiet, seated
in their groups facing the chalkboard, and the ldh@drd cleaned before she starts the lesson,
was a DD practice for class control. Cleaning thalkboard before the lesson starts is a

norm and a practice the teacher had put in plaee,(&005).

The seating arrangement was in groups, and thesg¢eaaher-group interaction as a teaching
strategy which seemed creating and engaging learnea pattern of interaction in the
explanation of mathematical terms (Scott et al.Q&0 Group seating arrangement is a
strategy for problem-based lessons that the Southcafh mathematics curriculum
emphasizes (DoE, 2001).
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Ms Tulane did not practice an artificial solutiangroblem-based learning i.e. sitting learners
in groups while pursuing individual learning; irstleshe used it as a teaching strategy
insisting on collaborative work and shared ideathose groups. Throughout the lessons she
would remind learners to work as a group throgghup discussionfGD) in most classroom
activities. Therefore, sitting learners in group&iDD practice to enhance shared knowledge
and bring about meaningful constructed understanalirthe terminology by learners through

theclassroom interactive talk @CIT1) form of interaction.

6.3.4 Whole class and teacher-group interactions

Teacher-groups and teacher-whole class interactiens used in the classroom. Groups and
whole-class interactions were both DD practicest¢éaeher used in the explanation of terms.
The teacher used teacher-groups interaction asnten interactive pattern in class
(classroom interactive talk (CIT1)) and in this she created a conversationadlirement of
learners in the explanation of terms. By using ip@tory teacher-group interactions, the
teacher was, in my view, engaging learners not pagsically but also intellectually in the
explanation of terminology. This was evident in tteacher’s insistence on working in
groups, a DD practice the teacher used to enfaimapgeffort before a representing member
of a group responds to teacher’'s questions. Thehéeavould then use learner responses to
prompt further elaboration, therefore, evaluatim@rhers’ understanding of the terms.
Although Ms Tulane used learner responses to faittassroom conversations, they seemed

to be effective when she used whole class and ¢éeapbup classroom interactions.

The teacher-whole class]assroom interactive talk 2CIT2), was used as an alternate
interaction to teacher-groups form of interactitins a DD practice giving learners a chance
to air individual views especially the fast leaserhis was observed to be so when the
teacher sometimes called out learners names withsigting on group worked ideas.

In these two types of interactions, it was obsertteat all the groups and most of the
individual learners participated in the explanatdrthe mathematical terms. Therefore, these
interactions helped the teacher to facilitate leeshaccess to the mathematical terminology.
This was evident when the teacher was observedptiegeresponses by re-voicing and

paraphrasing learners’ correct and partially cdrrdefinitions. Generally, re-voicing,
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remoulding and paraphrasing are done for othemérarto hear and understand others’
contributions clearly (Pressley et al, 1989; Enyedlyal., 2008; Herbel-Eisenmann et al.,
2008). It also showed teacher’'s feelings and thpomance she attached to the learners’
contributions about the terms i.e. valuing and pting learners’ ideas (Gee, 2005;
Moschkovich, 1999).

Ms Tulane also exhibited good listening skills efhiwere necessary in fostering fruitful
interactions in class (Davis, 1997) and helpednieia to use the mathematical terminology
appropriately by restating learners’ explanatiamsimore precise mathematical way. This
was also a way of helping learners to communicaa¢hematically by modelling correctly
the mathematical discourse in the class. The teaghg providing learners with both access
to terminology and to ways of talking (Gee, 2005hidty & Chval, 2002), therefore,
mathematical terms were explicitly taught. By acktealging learners’ ideas, Ms Tulane
performed a DD practice which was very importanémeouraging learners to participate and
contribute to their learning of mathematical terabogy, hence participating in the
construction of their own knowledge of the mathecahtterms (Webb & Webb, 2008;
Lobato et al., 2005).

In this study, therefore, the two forms of interacs were the most prominent patterns of
interactions in all the lessons observed. In botimé of interaction, Ms Tulane’s authority
was apparent in that she was the initiator. Whiobws that the patterns were both teacher
led interactions which best fit in Scott et al (8D8 I-R-F patterns of interactions. Scott et al
(2005) argued that the interactive/authoritativecdurse is a teacher led interaction in the I-
R-F. Therefore, both forms of interaction became thteractive/authoritative way of
combining and integrating language, actions, anglswa thinking, believing and valuing
(Gee, 2005) in the explanation process of the nnaditieal terms through the CA2 category.

6.3.5 The use of questions

It was observed that in Lessons 1 and 2 is wheptapation of mathematical terms took
place the most. The roles in the classroom werehtraas-questioner and learner-as-
answerer and there were no observed incidencesewharners were asking the teacher

guestions about the terms.
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Brodie (2007) warns that engaging learners in guestand answer sessions in the classroom
does not develop learners’ mathematical thinkirge &gues that, the teacher will be looking
for a predetermined answer. In the study, this easred for by the use of a wide variety of
guestion types. The teacher used both procedudadl@scriptive questions to engage learners
in correct, meaningful, and applicable definitioat the terms thus engaging them in
mathematical sense-making activities (Adams, 2008)Yhose procedural and descriptive
guestions, there were probing and leading questiortging about variety in questioning.
This was the most important DD practice among athdnich the teacher performed in the
explanation of the mathematical terms. It was apartant practice in that the whole process
of terminology defining in this study seemed toyreh the teacher’s question and answer

strategy of teaching.

Ms Tulane’s procedural and descriptive questiorsmsel to promote learner access to
mathematical terminology because learners were aetérely participating. Mcintosh and Jo
Draper (1996) argue that question-answer relatipnstiategy promotes an active learning
stance in mathematics reading; hence in mathentaticsnology learning. When Ms Tulane
used questions in the question and answer stradegyplain the terms, it was a DD practice

which was used to seek learners’ ideas about thertelogy being taught.

6.3.6 Difference in meaning of the terms as a teaclg strategy

Ms Tulane found it important to expose learnerthodifferences in meaning of some terms
which she felt might confuse learners’ understagdifrom the observations, there were
some questions where the teacher was asking flereliices of terms, for example, when she
asked What is the difference between first quartile andimum value, third quartile and
maximum value,(see Appendix A, line L1:77) arfdhe mean not the median, this is the
mean, why is it the mean not the medids&e Appendix A, line L2:117). She used such
guestions to explicate the terms to learners. Thiga DD practice Ms Tulane used to
socializing learners to the understanding of pleasel terms through their associated terms
and also to put right the meaning of the phrasestams with sufficient precision to ensure

determinate value of the terms to learners (McG887).
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It is a DD practice she used to ensure learnersemgtahd the difference between the
meanings of some terms. This was to facilitate nlees’ access to terminology by
differentiating the terms from what they are notwbat they are (Marton et al., 2004;
Runesson, 2005). The teacher used difference imingeas a teaching strategy at the same

time evaluating learners’ understanding of the gesime was teaching.

6.3.7 Textbook definitions

Although she was imposing typicalescriptive questiongDQs) which were entitled to
textbook descriptive definitioDDs), not all DQs receivedescriptive explanationdESs)
because in most cases learners would respond lygdgiextbook procedural definitions
(TPDs) which Ms Tulane accepted without probing floe TDDs. There were only two
attempts ofdescriptive responsg®R) from learners and one from the teacher wiitest
were procedural responsed”Rs) suggesting that the teacher was using betiHDs and
TDDs types of definitions. This means that the beaecnade learners receive the definitions
of the terms procedurally anterpretive response level BR2) and conceptually at
interpretive response level BR3) respectively. At IR2, the teacher was emartia
“Calculational Discourse” (Setati, 2005b), i.e. exdding definitions in calculation methods.
While at IR3 the definitions were embedded in erpteon methods of giving the definition
of the term by describing it, enacting a “Concepiiacourse” (Setati, 2005b).

At most the teacher made learners access termythogugh procedural explanations. This
was so because there were 23 procedural questinioh got 24 procedural explanations and
17 procedural responses out numbering the 9 déseriguestions which received 3
descriptive explanations and 2 descriptive resppr(see Appendix G). Most learners’
responses were procedural. Procedural demonstatielps learners understand underlying
mathematical principles in the terminology and #adter understand the meaning of the term
(Ball, 1990). The teacher also enhanced concepindérstanding (Kilpatrick et al., 2001)
because she persistently asked descriptive qusstioenhance relational understanding of
those terms (Skemp, 1976) even though they woutgive procedural responses. This
implied that the teacher promoted learner’s procaddevelopment in the procedural
Discourse and the conceptual development in theeginal Discourse so that they are able

to show their understanding when it comes to reagoand arguing out their thinking.
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Therefore, Ms Tulane enacted both the procedural &id the descriptive DD in her
terminology explanations. And in this, the teaclegitimized both the procedural IR2 and

descriptive IR3 definitions of the terms whose seuwas a textbook.

The use of the textbook as a textbook-in-use aradsmirce of definitions was a DD practice
insuring conventionality in the definitions. Theather would encourage learners to read
from their textbooks and to refer to their textbeoiow and again in the lessons which could
be interpreted as a way of bridging learners’ mathtecs literacy gap (Bohlmann &
Pretorius, 2008). She would ask the learners taydvibring their textbooks to school, a DD
practice she performed to ensure learners’ usehef textbook in their learning of

conventional definitions.

6.3.8 Languages-in-use

Ms Tulane used both thardinary language(OL) and themathematical languagéML) in
her explanation of terms. She used OL to contreldlass and to give instructions to the
learners so that every learner gets the instrustitgarly and ML, mainly when explaining or

talking about the terms.

It is through language and the use of that langleamy@ers develop the ability to learn and to
construct meaning, therefore, the teacher talknigortant because learners model teacher’'s
use of language. Learners must hear and use thieematical language in order to improve
both their confidence and language abilities in heatatical communications. Language
promotes classroom shared conversations whichrindevelops a sense of class identity and

community which motivates learner participation.

Using ML in the explanation of terms was also ayvienportant DD practice the teacher
performed. It was important because this languagike one used to convey mathematical
ideas and if learners poorly grasp it, it is bedgvthat it becomes a major source of
underachievement in school (Cuevas, 1984). Thexetbe teacher was to accompany learner
access to mathematics terminology with mathematiaabuage skills for a complete

mastering of mathematical terminology/concepts.
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The use of mathematically structuiedomplete sentenc€BNCS) is a DD practice in which
learners were meant to complete the sentences Mdinghis seemed like an encouragement
in the use of ML and the development of learneasifidence in using it. The teacher also
usedgesturegG) andexpressiongE) as body languages to accompany verbal uttesaimc
the explanation of terms. This is a DD practicéhiem use of Grammar 2 accompanying verbal
communication (Gee, 2005). Therefore, gestures fandl expressions were a form of
communication the teacher approved in the explanaif mathematical terms. For example,
when Joy and Peter used hand gestures as theytalkireg, (see lines L2:30, L2:31 and
L2:37 in Appendix A), the teacher did not condentre tbehaviour instead she still

acknowledged Joy’s communication.

Meaning is shared and negotiated with other pethpigh language; therefore, language is
social in nature. Vygotsky (1962; 1986) and Geeddf}@rgue that language is an important
tool in the acquisition of knowledge and understagdSince language provides a means of
interaction in any social context such as the nmat#ies context, the teacher allowedme
languages(HL) to be used by learners in their group dismrss of mathematical terms. A
DD practice allowing learners use home languagesonially shared understandings. The
main home language learners were using was isiAdgotsky (1978) argued that the
structure of thinking is strongly influenced by darmge and because language is a social
aspect, the teacher allowed learners to use tlerehanguages to show their thinking to
promote cognitive growth. Cognitive developmentaigprocess which can take place in a

social context.

6.3.9 Learners’ prior knowledge and homework

Ms Tulane used the previously given work to introgluhe lessons. She gave learners
homeworkin preparation of the next less@he then used the knowledge acquired from the
homework as learnergdrior knowledgeand recappedthat knowledgeto introduce the

lessons.

Giving learners homework is a DD practice which wasy important in the explanation of
terms because it helped the teacher to lay a ammis platform for learners’ access to

terminology by recapping their previous understagdin this, Ms Tulane was working with
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the prior knowledge as baseline assessment of tesiopisly taught terminology in the
explanation process of mathematical terms accorttirthe National Curriculum Statement
of South Africa (DoE, 2001).

Paschal, Weinstein and Walberg (1984) argue thamelmrk has a positive effect in
learners’ learning. Therefore, Ms Tulane gave hoorkvas one of the effective practices
which she used to facilitate learners’ access tmitelogy, thus promoting a continuous
process of explanation of terms and building ugeamners’ mathematical understanding of

these terms.

6.4 Conclusion

This chapter presented the discussion of the mestlihe discussion has revealed that the
teacher enacted the major and minor, common andnumon Definition Discourse
practices. During the commencement of this studya aesearcher, | expected the teacher to
employ certain practices which | assume are majmt @@mmon. Among these are the
chalkboard use, question and answer pattern, tkitboek use and the consideration of
learners’ prior knowledge. Instead the teacher f@aad to employ some of them more than
just common. Among the major common ones, she graglthe chalkboard use which she
extended to the uncommon use of it being a thopgtitas discussed in the discussion above.
She employed group work and extended it to collatipee effort output instead of groups of
individual effort output. She used mathematicalglzage and insisted on its use by the
learners through her incomplete mathematical seagewhich were meant to be completed

by the learners.

The analysis showed that the teacher also practioétbr common and uncommon

Definition Discourse practices such as verbal atitee of terms, acknowledging learners’
ideas, controlling the class, accepting chorus aesgs and accepting blurting behaviour
among others as shown in the table of summary Tékleabove. Among these, the

uncommon one is the acceptance of the learnerstinubehaviour by the teacher. There
was a distributive thinking in the practices by teacher.

In the next chapter | present the conclusions, izapbns, recommendations, reflections and

limitations of the study.
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Chapter Seven
Conclusions, Implications, Recommendations, Reflaons and

Limitations

7.1 Introduction
This chapter presents the conclusions that wereheghin the study. It discusses the
implications and recommendations for teachers wdgsiaining mathematical terms. Also

discussed in this chapter are the limitations &edésearcher’s reflections of the study.

Since the purpose of this study was to investitpyate teachers facilitate learners’ access to
the meaning of mathematical terms in multilinguaksrooms in South Africa, the following
conclusion is hereby highlighting how the criticabearch questions helped the researcher to
investigate the teacher’'s practices in the definitof mathematical terms. The critical

research questions which guided the investigatieraa follows:

1. How are the mathematical terms explained tankyarin multilingual classrooms in South
Africa?
2. What resources does the teacher use to expktimematical terminology?
a) Which languages does the teacher usepiain the mathematical terms?
b) What artefacts being used to exptlanterms?
3. What Discourse practices are involved in thelangtion process of the mathematical

terminology?

7.2 The Conclusions of the Study

The study undertook an investigation of a teachpractices in the facilitation of learner
access to mathematical terminology. From the arsigSChapter Five and the discussion in
Chapter Six, there are some major practices oD#nition Discourse which the teacher

enacted and which constitute the Definition Disseusf a multilingual class.

The findings of the study have enacted the follgninee’ picture of a DD in a multilingual
classroom in South Africa.
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Figure 7.1: A skeletal view of a DD’s major practies.

Below is the full explanation of the major and sooh¢he minor DD practices.

The explanation of terms takes different pedagd@icens:

First, the organization of the class seating arrangernseiokesigned for particular

forms of teacher-learner interactions. The seafirrgngement is in groups but the
interactions are two-fold — the teacher-group ext@on and the teacher-whole class
interaction. The teacher-group interaction is wheeteacher interacts with learners
for learner collaborative efforts and teacher-wholass interaction is where the
teacher interacts with individual learners whilatsé in the groups. Learners in these
interactions express answers of the group or oir toeen and both are of the

initiation-response-evaluation (I-R-E) pattern (8 al., 2006). The teacher insists

on group responses in the former and does not imsia group response in the latter.
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Making collaborative learning a successful realitglass is very important; it makes

learners experience a process of disciplined epdhat links their own ideas to the

text in a truly open-ended way through group dismurss. During the class

discussions the teacher expressed a controllingeydocusing learners’ ideas and
contributions on the task revealing group leadiifisswhich maximizes learning and

minimizes learner conflicts. Running group workriteag pulls together learners’

expertise with respect to the task, thereby brigginmore complex understanding
than that of individual efforts. In this, learneaee made to refine and extend their
ideas beyond individual limits and thus receivingugportive effect to develop group
inquiry skills which are important in their leargin

In both interactions the chalkboard is used av@ght pad’, i.e. learners’ responses
whether right or wrong are written on the board dgeryone to see and internalize.
During the discussion of the definition, constaference is made to the work on the
board until it is clear to the class as to whetherresponse is the legitimate one or
not. The thought pad provides a healthy mathematisaourse on which learners are
able to build confidence and judgmental skills dmetiner they are on the right track
or not while working on mathematical terms. It I®lparners see their thinking and
promotes their learning (Graber, 1990); therefdrenaximizes learner access to

mathematical terminology.

Secondly, the teacher facilitated the above teacher-leamieractions through a
guestion and answer strategy (Lobato et al., 200Bjough question and answer
teaching strategy, the teaching and learning psodescomes an iterative and
interactive process. Explaining mathematical tethreugh asking questions, turns
class discussions into explanatory conversationsravithe class shares the same
understanding and commitment to terminology acbdigi These explanatory
conversations can then be used to assess leatem@niology quality (Ross & Bruce,

2007) i.e. evaluating learners’ understanding owhtebeing explained.

Thirdly, is the difference in meaning of the terms, a sgptwhich can be designed

to empower learners with the understanding thatesorathematical terms are better
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defined by explaining what they are with the helpvbat they are not (Marton et al.,
2004; Runesson, 2005). Albeit, the teacher didusetdifference in meaning for each
term in the explanation, it gives learners an ustaeding that some terms have
associated terms which can be used in the exptematien though they do not render
the same meaning with the one in explanation. Hpsufficient knowledge about the
terms and the behavior of learners when they acedfawith terms of different
meanings (Adams, 2003), this strategy gives sefficprecision to ensure that each
term has a determinate value to learners (McGe@7)18e. greatest amount of

meaning to learners (Pimm, 1991).

Fourthly, the teacher used the textbook. Although the exgdtaip power depends on

the teacher’s knowledge around what she is explgjrthe most important aspect in
that process is the source of meanings being U3edng the explanation of the

mathematical terms constant use and reference d rteathe textbook. A textbook

helps learners to link their ideas with the requiitexts and be competent in national
assessments as it guarantees conventional fornaadings of terms. Though learners
were made to access meanings of the terms botleguwoally and descriptively, an

explanation of a term is the one that comes toruk antinues to be (Grosholz &

Breger, 2000) all the time; therefore, using aliegk gives explanations of the terms
which will ever be. Also reading from it, equipsataers with the mathematics
literacy about the term which is needed in the maidtical communications they

might be involved in, and with time, acquire angmpriate the terms as their own
(Vygotsky, 1978).

One of Mukucha’'s (2009) findings is that learneaskl procedural fluency and
conceptual understanding when it comes to mathealagasoning and arguing. The
present study shows that the two concepts of utadetisig are very important in the
teaching of mathematical terms. The procedural wstaleding helps learners
understand underlying mathematical concepts in tdreninology and thereafter
understand the meaning (Ball, 1990). The concepinderstanding helps learners
develop relational understanding of the terms (S§ket®76), for example, relational
understanding in the terms’ associated terms arnberdifference in meaning of the

terms. Both concepts of understanding prepare éearfior substantive mathematical
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communications they may find themselves involved iFhese concepts of
understanding come about with the use of the tekbm the explanation of
mathematical terms and they bring about maximumtglaf mathematical terms’

explanations to learners.

Thefifth picture of a DD in a multilingual classroom is thathematical language as
the languages-in-use in the explanation processm Fliterature, Setati (2005),
Kazima (2008) Webb and Webb (2008) and Setati aadv® (2008) have argued
that learners encounter difficulties in understagdhe mathematical language that is
why they perform poorly, while MacGregor and Pr{@®99) contents that learners
may miss underlying mathematical concepts becaleg tio not understand the
language. The teacher provided incomplete mathealasentences as ‘language
structured thinking statements’ which may be ugettdin and teach learners to talk
like mathematicians (Gee, 2005; Pimm, 1991) inrtlmeeractions. This language can
then be used by learners as a thinking tool in ritehematical social context
(Vygotsky, 1978; Gee, 2005). | then argue that @heraatical language-use in an
explanation process of mathematical terms devdEg®ers’ mathematical language
proficiency, thereafter, reducing those learnessguage difficulties and maximizing
learner access to terminology when it comes to werdog the underlying messages
of and about mathematics. Furthermore, it proviglesopportunity to be used as a
thinking, enquiring and communicative tool by leznsm when communicating

mathematics.

It was observed that the teacher allowed learmmensé their home languages in group
discussions. This helps learners with difficulie®xpressing themselves through the
mathematical language to participate and bring ideias to surface as they talk with
others in the group. The language used to bringhmuideas can then be changed into
a mathematical language in the collaborative respanTherefore, home languages at
this point, are used as resources in the teachmiglearning of mathematics in a

multilingual class (Setati, 2008).
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The sixth picture of the DD in a multilingual classroom eacther’s re-voicing and
paraphrasing of learner responses. Teaching ofamattical terms can be fused with
re-voicing and paraphrasing which treats learnesstributions as appropriate pieces
of information (Herbel-Eisenmann, et al., 2008)eWirategy helps the class to hear
what others would have said, though it may charmge dontributions slightly by
reformulating them, it is a profitable strategy whaefining the terms. It is helpful in
that it makes the teacher’s rebroadcasting reagider learner audience than before,
thereafter, advances teacher's plan (O’Connor & hdés, 1996). Re-voicing
externalizes and clarifies the contributions foegler understanding especially when
the contribution is appropriate to the term’s défam. While paraphrasing, as a
teacher’s provided responsive feedback to learoetribution (Pressley et al., 1989),
is equally profitable in that it can maximize learsi access to mathematical
terminology by its discouraging element of learm@&morization through its positive
influence to learner understanding. Both re-voicargl paraphrasing promotes the
correct use of the mathematical language, learmelenstanding and precision in

mathematical meanings because it is the teachesinsive feedback.

Therefore, if there was poor performance by learmermathematics due to difficulties in

understanding mathematical language in multilingeiools in South Africa (Setati, 2005;
Kazima, 2008; Webb & Webb, 2008; Setati & Barw2008), it was necessary to investigate

how mathematical terms (mathematical specializedbolary) were being taught to learners

for accessibility to their meanings. The presenidgthas given an insight into helpful

Definition Discourse practices which can be usedh&dp multilingual learners access

mathematical terminology, as discussed in Chapteai®l in Section 7.2 of the study.

7.3 Implications

In this section the implications of the study, thbun a more speculative way, will focus on

three insights-

The implications of the study for the teacher-learhing;
The implications of the study for curriculum and

The implications of the study for research
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7.3.1 Implications for teaching and learning

According to the Definition Discourse discussedthis study, teachers on one hand are
expected to move learners from their everyday wstdeding of some of the terms with two
meanings (i.e. in ordinary language and also in heratatical language) to formal
mathematical understanding of those terms (Ada®@32 While on the other hand they are
expected to bring learners to a clear understanalirgpecialized mathematical terminology
which is not found either in their everyday undamnsting or ordinary understanding (Adams,
2003). Therefore, as Setati (2008) asserts thatdesi home languages are a resource in the
teaching and learning of mathematics, equally, srattics teachers should accept learners’
everyday and ordinary understanding as resourctdwiexplanation of mathematical terms.
For example, the teacher in the study used ledrpes knowledgeas a resource in the

explanation of mathematical terms.

In order to meet the requirements which enabletfosement from everyday and ordinary
understanding to more mathematical understandirmghtrs should use a variety of
guestions. This means that teachers are expectcuttiure questions which can help reveal
learners’ mathematical thinking and allow for fthmathematical development in their
created classroom conversations. For example, ghehér in the study used procedural,
descriptive and leading questions to solicit infatimn possible in the explanation process.
By so doing teachers can promote mathematical conwations skills and mathematical

identities in learners and also help them develaghematical argumentative skills for their
flexibility in the Definition Discourse.

The use of the chalkboard as a ‘thought pad’ cahddeful to mathematics teachers in the
teaching of mathematical terms. Teachers’ presentatan be made by writing the terms on
the board for every learner to see how they artt apehey pronounce them. Graber (1990)
argues that learners learn effectively by seeirgpchers can also allow learners to write
down their contributions on the chalkboard if tregnnot verbalise them. This can help to
bringing learners’ attention to what they are sug®obto focus on and also help teachers to

accommodate both introverts and extroverts in cddassersations
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Without ignoring Brodie’s (2007) warning about tbieategy, teachers may need to examine
the question and answer strategy. The strategytrbiglvery useful in their classes and may
need to use it even though it is a teacher-ledydtsd part is that it is effective when a variety
of question types is used. Instead of questionschviseek a predetermined answer, the
teacher can use learner responses to start a satieer and instead of those which seek
correct answer only, the teacher can use open-eqgdedtions to avoid teacher telling

strategy (Lobato et al., 2005). Terminology acdmbtsi by learners could be made possible
by the use of different types of questions, forregke, the use of descriptive, procedural,
probing or leading questions and carefully listgnia learner idea. Accepting learner ideas
clear or unclear, probing learners for clarificatf those ideas, supports learners’ ability to
communicate their mathematical thinking (Moschkbyid999). Therefore, the use of

guestion and answer strategy understandingly niglaf great results.

As we teach to meet the requirements of nationamemxations, the use of classroom
textbooks is very important. Therefore, teacheirse of definitions needs to be the
textbook in order to meet the requirements. A ctamw textbook is the mostly available
source of definition for the learner before a diotry or a computer in addition to the teacher
because when providing learning materials amondfitee things schools are expected to
provide, are the textbooks (by whatever means)refbee, teachers should use textbooks as
their sources of definition so that when they asiriers to go and read from the textbook
they are sure every learner has an access tosi, Allowing the learners to use the textbook
all the time enables the learners to refer to géx¢bbok every time they want to confirm or

refute the definition of any term in discussion.

The study has shown that group work within the matétics classroom gives learners an
opportunity to help each other by sharing ideaserétore, teachers can use this as an
advantage to conduct collaborative work in theftssks while they take positions of helpers

and guiders.

7.3.2 Implications for the curriculum
Lack of proficiency in the mathematical language haen associated with poor performance

of learners in mathematics in multilingual schowisSouth Africa (Setati, 2005; Kazima,
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2008; Webb & Webb, 2008; Setati & Barwell, 2008heTcurriculum should therefore,
emphasize on the importance of understanding mattiegthterminology as a key aspect in
the teaching and learning mathematics at all legrtevels and provide th€eaching and
Learning Support Material§TLSM) where possible to help teachers execute theies in a
manageable and learner helping way. Although thieatlum emphasizes on mathematical
knowledge construction through establishment of cdsve relationships and its
development and contestation through language (26B5), it did not emphasize on the
framework in which teachers are expected to wotkiwi Therefore, a framework in which
teachers are expected to help and guide learnerthaim mathematical terminology
construction should be spelt out.

7.3.3 Implications for research

This study outlines and defines the Definition Diskse in a mathematical classroom in a
township in South Africa. It shows how a teachepmactices in the explanation of

mathematical terms relate to the Definition Disseuand it gives an insight into the practices
which were enacted. The Definition Discourse is igimg as a programme of thought and an
area of concern which needs critical perspectived therefore, opens to exploration.
Exploration can be geared towards mathematicasi@ass in rural schools settings still in

South Africa, focusing on the learners’ understagdand retention in the Definition

Discourse.

7.4 Recommendations

In an attempt to improve learner access to matheatatrminology with the aim to improve

learner terminology proficiency, teachers shouldvpte a platform for the acquisition of

both procedural as well as descriptive definitimismathematical terms. In so doing, an

improvement in learner mathematical achievementearealised.

Teachers should not only use the textbook as thecemf definitions in mathematics, but
also use other sources such as other texts whechamecessarily mathematics texts so that
learners have something to compare the textboakitien with. This will help learners to
know the correct and actual mathematical defingidrihey are also exposed to what they are
not (Marton et al., 2004).
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Mathematics teachers should allow learners to ie dhalkboard during the lesson,
especially for writing down their thinking aboutetllefinitions of the terms being discussed
so that a whole class discussion is possible. Wghdefinition of a term written down on the
board by the teacher or learner, it is possibleotber learners to inquire about the definition

and hence access the definition of the term.

Though group work strategy can create noise anddipdine in classes at times (Li, 1998),
from this study it is worth trying because onetefadvantages is that when there are learners
in the class who are struggling to define matherahterms other learners can help them as
group mates to access the meanings of those temtis,the guidance of the teacher.
Teachers are advised then, to skilfully plan graugpk activities. By making well structured
and motivating group activities, unnecessary nta#ly by learners and opting sitting idle by

some can be avoided.

7.5 Reflections

A lot was gained from this research. When | stathesl research | had no clue as to what a
research design or research method is. | couldywetthe difference between the two; my
supervisor had to intervene with the understandiag a design is the approach while the
method is investigation. This was one of the imgiriopportunities the study presented me
with.

| found out that the backbone of research in edwcal researches is the theoretical
framework; | struggled to bring my theoretical franvork to a clear standard. Many times my
supervisor would not get it when | thought thisdiinhave made it to the expected standard
of a theoretical framework. | then understood ibtlgh the hardest way of bringing other
researchers’ notions into my research as a theateframework of which the present
knowledge of what it is has made me and will male melp others in the same area, an

added skill to the acquired research skills.

Following the struggle in the formulating of theetretical framework was the struggle in the
formulating of the analytical framework. | was suspd to learn that a research has two

important frameworks. After healing from the paiwént through in the first framework |
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found that the struggle in the second framework e@agoled. The healing was brought about
by the enjoyment | experienced in the literatungaw and part of research methodology and
design. Because of this experience, | had told ihylsat the hardest part of the study was
done with and did not anticipate that the analytiGamework was more difficult to come up
with. The struggle was doubled because the analytfi@amework is the researcher’s
development according to what she is researchinggih with the help of the available
analytical frameworks of other researchers. In #@sond struggle the only motive behind
coming up with a sound analytical framework was fing struggle’s fruitful results of a
sound theoretical framework. Another research skdfjuired. These two areas of this study
were the most difficult ones and today the knowkedgquired about and around them is the

hardest to forget.

It was an enjoyable exercise carrying out this stigation. It gave me the understanding that
in one instance’s collected data there is a loinfdrmation which can be used for several
researches answering different research questiomks there are many mathematical
Discourses being enacted in that instance. Whéates this research | viewed a Discourse
as one instant of a practice happening independéoth other things, for example, writing
the term on the board or using a textbook, yet sc@irse is a set of things happening
together in a setting. A Discourse is not a ‘uniith a clear boundary, it is a ‘kit’ of related
accessories (Gee, 2005). According to Gee (20050Drse is in twofold: a Discourse with
upper case and a discourse with lower case. Haatethe Discourse of the upper case as
ways of combining and integrating language witheottstuff’ that are not language in
building recognition and of the lower case as lagguin-use or stretches of language. My
perception of a Discourse as of now is that, Dise®uis an umbrella term of related concepts
such as language, communication, interaction, egcand culture’. It does not have a

definite definition but usually refers to a formlahguage use and ways of speaking.

From the classroom observations, | have learnt #@ilahgside mathematical terms’
explanations, the teacher needs to develop groug skills, learners’ write-up skills and

learners’ reading skills to enable deeper and teteninderstanding of what is being taught.
As for group work, when | saw learners seated augs | thought it was a deceiving kind of

strategy which gives an idea that the teacher ikingalearners work in groups while
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performing individual learning. This was not ashbaight, throughout the observations the
teacher’s one of the strongest teaching strategiaes group performance and in all the

lessons she insisted on group effort responses.

There was a great deal of teacher practices indfudy though some of them were not
discussed in Chapter Six but were analysed (see#gp E). As it was a multilingual setting

it might be that the teacher was tolerant withld#aners that is why she integrated a number
of Definition Discourse practices as observed, Whiay not be applicable in a monolingual
setting. Although it is beyond this study’s scopenonolingual setting might call for a lesser
integration of Definition Discourse practices treamultilingual setting. Therefore, this opens
for an exploration in the comparison of DefinitiDmscourse practices integration in the two

settings.

This study has intensely explored the critical aesle questions in its data analysis and
presentation of results chapter. Most authors’ siew ideas on teacher’'s practices in
mathematics teaching and learning flowed fairlylweth my findings, for example, Franke
et al. (2009)'s findings on the chalkboard use d#ecting mode of class’ talk and thinking.
It also showed that the selected research methseld were successful. The research has
confirmed that there are effective practices aheacan employ in order to bring about

learner access to mathematical terminology.

| also learnt that it takes all the available sftento be a researcher, a profession very

difficult to come by.

7.6 Limitations

Although the HOD solved one major problem by vohaaming to participate when the
intended participant declined the agreement asioresd earlier in Chapter 3, there were still
other problems. In the discussion with the firsénmded participant the agreement was that he
will be introducing the chapter on The AveragedDddpersion in the Grade 11 class by the
time the observations were to start and | was adsaf getting new mathematical terms
being introduced. This was not the case in the HOB5sons because she had already

introduced the topic and was in the explanatiorcgse of the already introduced terms. This
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made me use instances where the terms were dedimdh some cases where the teacher
had no intention of defining the term, | was tendpte use my own discretion. Owing to the
participant not intending to define terms, it wasry difficult to glean instances where
explanation of terms was taking place during datysis. Being human this had a tendency
of leading me into biasness of choosing what | edno hear, see, accept and prioritize both

in the observations and in the data analysis.

Interviewing skills are not guaranteed. There aaures in the interview which | feel were
not done correctly and if | were to conduct the samterview again, | would do them
differently. Though the interview transcriptionsogfed that there were a lot of relevant data
collected, the interview questions were more ofagsguestions than interview questions.
This was discovered during the interview when thetigipant was made to talk too much
giving a long talk in her answering of each intewiquestion (see Appendix B). Such
guestions can upset the interviewee and can mak&®$e concentration on her responses
(Opie, 2004). Because of such questions the paatitis responses were too long that | had
to develop information sieving skills in order telect appropriate areas which would answer
my research questions in the data analysis. Thexrefiol were to conduct the study again |
would fragment the present interview questions islmrt questions asking for precise

responses.

Also, because of its qualitative nature it focusedone teacher in a Grade 11 class, which

could imply that:

» The teacher’s practices were exclusive to her enment and experiences because
different teachers enact differently in their ctassens, therefore, the results cannot be
generalized to all Grade 11 teachers in South Aff@pie, 2004).

» Consistency of the results cannot be assured becaysobservations cannot be
another researcher’s observations on the same plegom with a different
participant, though using the same instrument @im& Guba, 1986).

» Consistency of the results cannot be assured ity could be repeated by another

researcher because my biases due to more persahaistanding of the transcribing
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process than general could have led me into chgeginat | wanted to consider in my

data analysis (Cohen, Manion & Morrison, 2002).

However, the purpose of this study was not to gdizer but to understand and learn from it
the teacher’'s practices on how mathematical terams b2 made available for learners to
access them.

7.7 Directions for Further Research
This study was conducted in one school with a samplone participant and the findings
were not for statistical presentations. This mdlence a need for a similar further research

on a large sample to enable generalisation ofitfunigs.

Both procedural and descriptive understandings vedrgerved being made available to
learners though the descriptive ones were to alesstent, it is not known how much
retention does either renders in learners wheartes to performance. Therefore, a research
may be directed to an investigation on the effeots procedural understanding of

mathematical terms, IR2 versus the descriptive tgtaeding, IR3.

The idea of associating multilingual learners wikhor mathematical performance (Setati,
2005; Kazima, 2008; Webb & Webb, 2008; Setati &v3zl, 2008) seem to show that these
learners do not readily get the mathematical teohomy right compared to the other sector of
English first language learners. Although findirageund this concept were unearthed in this
study, it possibly provides a potential call fovestigations on this other sector of English
first language learners’ mathematical performanod an their readiness in getting the
mathematical terminology right. This will give attee platform for comparison of learner

performance in mathematics learning.

7.8 Concluding Remarks

This chapter presents the Definition Discourse miagwhich when turned upside down; it

gives a picture of an upright tree with its roastrunk and branches, therefore, | term it a
Definition Discourse ‘tree’ diagram. The tree isnakt vertically symmetrical showing a

balancing picture of practices the teacher enactethe DD. The chapter’'s explanations
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about this ‘tree’ diagram are the conclusions oé¢ ttudy. What follows the ‘tree’
explanations are three focused insights as impicatof the study; a focus on teacher-led

learning, a focus on the curriculum and a focusesearch.

The chapter indicates that there are areas and tueonsider when teaching within the DD

and these were given as recommendations of theg.sliee researcher’s acquired research
skills were given in the reflections, while shoruags on the researcher’s side and of the
study are discussed in the limitations of the stdhe chapter also presented the direction for

further studies making the story this study walsnglcoming to an end.
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Appendices

Appendix A: Lessons 1, 2 and 4 Transcripts

Lesson One: Transcript

Speaker Utterance

L1: 1 Teacher [When the teacher and | enteredlssimom, most learners were making noise, ane twbs were not sited ran tg
take their places, some learner went and rubbeddhed and came back to join the others. The teacaked
around and learners were seen putting away somenatilematical items e.g. books, and sat quietyraups facing
the board waiting for the teacher’s opening ingtamcof the lesson. The teacher went in front igintrand spoke]. |
gave you some data to go and study, and you werld@nvgon groups so each group should tell us whay tid, ok.
What did you find from the work | gave you

L1: 2 Learner The range

L1: 3 Teacher Ooh he is saying the range, what he has foundsdbtt there is a range there. So range is tretleg irange part of
the five number summary, yes, no

L1: 4 Class No

L1: 5 Teacher Okay let's just write it even thougbcause that's what he has learned about [wiiketetm ‘range’ on the board],
saying the range, how do you define the range, vgitae range

L1: 6 Class Highest score minus lowest score

L1: 7 Teacher Ok, I will separate whatever you give tell me whether it falls under the five numbemmary, right, what else,
Joy

L1: 8 Joy No idea

L1: 9 Nicho We only look to three first quartile

L1: 10 Teacher Three, why three and not...[withiggsed face]

L1: 11 Nicho Quatrtile, it's the lower quartile whics the median of the first half

L1: 12 Teacher Lower...
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L1: 13 Class Quartile

L1: 14 Teacher What's the abbreviation of the logueartile

L1: 15 Class Q1

L1: 16 Teacher Q1 [writes Q1 on the board] okay thredother one?

L1: 17 Class The median

L1: 18 Teacher The median, right median the abhtien

L1: 19 Class: Q2orM

L1: 20 Teacher Q2 or M, This one [pointing at Mtbe board]

L1: 21 Class Yes

L1: 22 Teacher Which is the median, what is theiemedvho can define for us, [looking for a volunidet’'s go back a little bit

L1: 23 Learner The number that divides that divithesdata into two parts, right [asking if he wiaght]

L1: 24 Teacher Right, it is the middle value oftttiata when the data is arranged in order of sigkt, [paraphrasing learner’s
utterance] Next what is the third quartile

L1: 25 Class Upper quartile

L1: 26 Teacher Upper quartile [writing on the bddrdw do we abbreviate

L1: 27 Class Q3

L1: 28 Teacher Q3, okay how many do we have nownfpg to the work on the board]

L1: 29 Class Three

L1: 30 Teacher One, two, three, [pointing to Q1,avd Q2] but what are we looking for [facial exgiess and hands movements
indicating that all what was explained was headangn important key term or phrase]

L1: 31 Class Five number summary

L1: 32 Teacher Two outstanding values are...

L1: 33 Class Minimum value and maximum value

L1: 34 Teacher It is the minimum value and maximwatue, right, | want us to look at exercise eighip six on page one hundred
eighty nine, there it says... in your groups, thkdr keeps (...) of number of dough nuts sold afdiathree weeks,
the numbers are (...) there is data that is ligtete, they said find the range using the formiodd the range is equal
to highest score minus...

L1: 35 Class Lowest score
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L1:

36 Teacher

Right, | want you in your group9 @n the data; find the range and the five number...

L1: 37 Class Summary

L1: 38 Teacher Five number summary in your groupsll be moving in your groups checking , okay, aths the first step, what d¢
you do [moving around the class helping the groups]

L1: 39 Many learners | Arranging in...

in one group

L1: 40 Teacher Arranging in...

L1: 41 Many learners| In ascending order

L1: 42 Teacher Arrange the data in ascending ogeckly do that, why are you five in one groupsjsting on four in a group]

L1: 43 Teacher Who (...) okay what is the range,\gau define range, if not yet understood [openireghands with a sharp facial
expression in surprise]

L1: 44 Class Yes [nodding their heads in agreemenbt getting the definition right]

L1: 45 Teacher Quickly calculate it

L1: 46 Learner Fifty two... the range

L1: 47 Teacher What is the range here, what isahge, do you get range here, where is your bduécking learner’s work]

L1: 48 Learner It's forty five

L1:49 Teacher Right, what is your range here, nguple can we just summarise here, what is thgeerpgoing back to the board]

L1: 50 Class Forty eight

L1: 51 Teacher Forty eight, people did we arramgmfthe highest to the lowest, yes or no

L1: 52 Class No

L1: 53 Teacher No, because you will be wasting ywoe, look (...) find the highest score, find thevest score and (...) move on,
now number 2, we have the range there, what ikitifeest score there

L1: 54 Class Eighty two

L1: 55 Teacher Eighty two minus the lowest...

L1: 56 Class Thirty four

L1: 57 Teacher Which is [pointing at the data sethe board]

L1: 58 Class Forty eight
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L1: 59 Teacher Forty eight, right who is done witimber 2a, okay there is a hand [going to one@fjtbups], label lower quartile,
so that you remember, eh next aah what's thisyyast write quartile, median, range or... what? gedon’t just
write anything you don't know, use both please,etames you find out that both of them (...) so tliemmmarise too
much, next

L1: 60 Learner Ihi forty six {its forty six}

L1: 61 Teacher They say arrange after that numifoking into the textbook]

L1: 62 Learner Sithole imedian, le ephakhati khuphela forty{$##e have found the median, the only one in thedi@ds forty six}

L1: 63 Teacher The median number is the middle rasmlich one is the middle number

L1: 64 Learner Between sixty seven and sixty two

L1: 65 Teacher Between sixty seven and sixty twgdu say the median is between sixty seven artg 80

L1: 66 Learner Yes

L1: 67 Teacher Which one is in the middle, okaisleheck did you arrange in ascending order, sehkvbne is your median then,

okay lets count, count the data, count your scibrei®e, how many scores do you have one two thraefifice
[counting the scores together with the learnergseso which one is in the middle

L1:68 Learner

fifty

\"2J

L1: 69 Teacher Its true fifty? [in disbelief] canwput your hand on top of fifty, count this sitéen that side, so let’s just count
seventy eight sixty seven which one is the middieber, you know what, your scores are not the samgou
working as a whole group

L1: 70 Learner Yes

L1: 71 Teacher No [shaking the head], she got 4g\&@x, she has sixty nine we don’t have sixty nyeu are not working in a
group, you must discuss as a group, you see, |lsemeseventy eight, sixty nine and which did yoad extra it seem;
you have other one extra, so you see that's whynibdian is not the same, so how did you definertadian, you
say the median is the middle number, what does Imitiéan

L1: 72 Joy Number in between

L1: 73 Teacher In between what, you said your nreiavhat?

L1: 74 Joy Number in between the one this sidethadther that side

L1: 75 Teacher But you did not write it here, yayvé written sixty seven what is (...) or we wamtysseven and sixty two, right let

discuss in groups, two minutes what is the medmnhgive me your answer (...) not at all, the otherg you must

write is a median in brackets Q2, in brackets QJ (ight next, Q1 what is Q1, the first quartlied the minimum
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value, are they the same

L1: 76 Joy No

L1: 77 Teacher You have written Q1 (...) are youki@y as a group, you must work as a group, saudsowvhat is the difference
between first quartile and minimum value, third gleand maximum value, okay, can | check your imegdwhat is
this, right median (...)

L1: 78 Joy Q2

L1:79 Teacher

But you have not written anythingttmtay, remember you are all learners no spectatotsmust write, eeh I'm
coming there, lower quartile, the median is cotrgot say three to oneja [yes] you have to write it down, after tw
months you would have forgotten, next, lower qlerti

L1: 80 Learner Three numbers after (...) find thedr quartile, the next Q1 okay between Q1 and (...

L1: 81 Teacher You understand now, you have divitieddata into...

L1: 82 Peter Four

L1: 83Teacher Foya {yes}

L1: 84 Peter Ihi forty six{its forty six}

L1: 85 Teacher When you divide data into two pHrén you get the median from there, take the liadt, find the middle quartile,
find range, lower quartile, upper quartile , peoptée in full in your books, when you study youedkto understand
it, don’t summarise here, write it in full [silerjce

L1: 86 Teacher Right, any group which have donestem and leaf | just want to check the stem aafilew, there, there in that
group

L1: 87 Brenda Here [raising hand up]

L1: 88 Teacher Stem and leaf how did you get tight thirty two divide by two now, what is the mad?

L1:89 Brenda

Number between numbers 36,6

L1: 90 Teacher Okay 36,6 okay can you count yota Here, in the stem 10, good, can you arrange atehteaf in a correct way,
where is my pen, | left it

L1: 91 Brenda Hasifuni lawa mafour four asiarrange e don't like these four fours let us arrange thek}

L1: 92 Teacher And then first quartile {this one} right do the discussions, eeh Brenda gaist remind your group mates, they

must label, don't just write eeh, also they shdalztl that it is a stem and legd,{yes} good uh is this quartile two
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L1: 93 Brenda

No

L1: 94 Teacher

You see you must always check, Sitmignis not quartile two, it is three, quartileaws there, divide your data into
two, take the first half divide into two, take tb#her half and divide into two again so that youygeir quartile two,
so please be careful okay, next stem and leaf

L1: 95 Learners

Le {This one}

L1: 96 Teacher

Right you have only done the mediamething, what is this twenty three for, loweadile, range, okay for numbse
two eeh what do we have [to the class], you arpasgd to do stem and leaf for number three, pu)are rectifying
number two

L1: 97 Brenda

Yes

L1:98 Teacher

When did you do it (...) with stena éeaf

L1: 99 Learner

No, we did it there, stem and ledthis one}

L1: 100 Teacher

Lesson Two: Transcri

Okay, you see that’s why it is asirfg, when you were writing you labelled it numBethat is number three okay
continue doing the first quartile, third quartifer number three, using stem and leaf, you canddsthe next. Okay
people, time up, go and finish your work and regaimon quartiles in your textbooks to understdmaht see you
tomorrow. [Learners run for the next lesson andeftehe class last].

pt

Speaker

Utterance

L2: 1 Teacher:

[The class monitor had collected lsanded out learners’ marked group work justieetioe lesson had started.
Therefore, when we entered the classroom the mdiggh the learners were making was that of discigsgieir marked
work, but as we entered the classroom the leakegtsquiet with the few who were still standingtaeg sited in their

and leaf of the data from previous work, Thabo

L2: 2 Thabo: [Goes to the chalk board, draws msied leaf on the board, writes an incorrect apglif the word ‘stem’ and the clas
corrects himjngu number bani laphfwhat is the number here}

L2: 3 Class: Kunye, kubili, kubil{fone, two two}

L2: 4 Thabo: Kuthathu, kuthathu, kuthathu, kuthathu, Kuthathuneés kuhlan{three, three, three, three, three, four, five}fting on

the board]
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L2:

5 Teacher:

Eh people I would say (...) you d@ay one, two. three you would rather say elevealviy thirteen just to use the
correct numbers then, that way helps you to remenhii® you then say twenty one, twenty three, okay

L2: 6 Class: Fourteen, fifteen, sixteen, seventeghteen

L2: 7 Nicole: Ehe wena awuyibalanggou, you did not write it}

L2: 8 Teacher: How many scores are there?

L2: 9 Class: Twenty four

L2: 10 Thabo: [counting the scores to verifyfyes} twenty four

L2: 11 Teacher: Right, thank you, your next questBrenda

L2: 12 Brenda: | started like finding the mearthad scores...

L2: 13 Teacher: Scores

L2: 14 Brenda: Three and four, | look for my loveprartile then | found its twenty three, then mydmae is twenty three plus twenty
four divide by two because lower quartile is alsedmn

L2: 15 Class: No it is five

L2: 16 Brenda: | find the median of the whole nunshbéhen I find the median of the half because aedf the lower is the lower
quartile

L2: 17 Teacher: Please, please help her

L2: 18 Nicole: Unamanga, ayisi[You are lying, it's not] it's not twenty threés fifteen plus sixteen...

L2: 19 Teacher: Eeh Joy what did you write, wkataur lower quartile, how do you find the loweladile

L2: 20 Joy: | divided the positive two by two...

L2: 21 Teacher: Right [with an encouragement hgasture for the learner to continue]

L2: 22 Joy: Then | find ...

L2: 23 Teacher: Remove the lower quartile, jusbde thing at a time so that you are able to ¢add, eeh start with your median,
remember we start with our median

L2: 24 Joy: We divide our data into two, then vadcalate the median

L2: 25 Teacher: Right [encouraging again]

L2: 26 Joy: Then | look for the lower quartileduind that its twenty three

L2: 27 Teacher: Twenty three {re-voicing learnartterance}

L2: 28 Joy: Yes

L2: 29 Teacher: How do you find the lower quartéé us
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L2: 30 Joy: | jJumped this number, then | got toifjs at 3 in between 33 and 34 in row three]

L2: 31 Peter: No, no [with flying hands and headkshg in disagreement]

L2: 32 Teacher: Yes Peter [pointing at Peter gj\nim a chance to bring his idea]

L2: 33 Peter: Eeh in your (...), | must do, thiyasir half of your scoreke {this one} and then get the half of the half oluyscores
and then you say [counting the scores)] okay gogiit to the half of the eleven, one, two, threey ffive, six, seven,
eight, nine, ten, eleven, (...), then here you tagain [counting again from one to eleven lookimg the textbook]
because your scores are given there, thereforéak@utwo numbers to get your middle number and #duehthem and
divide by two and its going to be sixteen pluseh then you get thirty one divide by two whiclegual to fifteen coma
five and that means end quartile

L2: 34 Stella: Lower quartile

L2: 35 Peter: Lower quartile

L2: 36 Teacher: You understand Joy now, can yothdapper quartile for us

L2: 37 Joy: Upper quartile, for the upper quartilen going to take there second half [pointingled data set on the board]

L2: 38 Teacher: Good

L2: 39 Teacher: Who wants to come and do the rémges, every time you come across questionsrtdydo them on your own the othg
questions that we had gone through, Joe

L2: 40 Joe: Yes, [coming to the board] the randid the highest number, for this one the randgébi (...) because it is the highe
number that is given here [pointing at the board]

L2: 41 Teacher: Eeh yes Brenda, Brenda what isaihge?

L2: 42 Brenda: Forty six

L2: 43 Teacher: And what is the inter quartile. isfdjreeing with Brenda’s answer]

L2: 44 Brenda: Range

L2: 45 Teacher: Range [nodding her head]

L2: 46 Brenda: Fifty one

L2: 47 Teacher: What was there [pointing at thia @@ the board], are you listening

L2: 48 Brenda: Yes, the inter quartile range

L2: 49 Teacher: Ooh you have done everythingtrigbw people any problems with other questiond,ydu encounter any?

L2: 50 Nicole: Box and whiskers

L2: 51 Teacher: Okay who can draw that box andskéris for us on the board so that we can move @n)}onow you can move on to

169



the next question, right box and whiskers who wémtsome and draw it, can we have someone who wamtsme and
draw a box and whiskers who wants to come and tliavox and whiskers, okay Lerato wants to come.and

L2: 52 Lerato:

Try [goes to the board and drawsyadnd whiskers]

L2: 53 Teacher:

Try, okay that’'s why you are hémg,can | just check, how did you draw your boxlavhiskers because there is a
problem, who doesn’t understand, let me see, sae Wwhat you have drawn, how you have drawn ifaokie, it can’t
be, what must | correct, you must draw it so thean correct it [to the learner who had not dramgthing], [moving
around the groups] each one of you (...), stidygkcorrect, okay, who else has got a problem aitlox and whiskers,
which group?

L2: 54 Stella: Us
L2: 55 Teacher: Which group, you, right okay létiek at what Brenda has drawn there, your five beim.
L2: 56 Class: Summary

L2: 57 Teacher:

With your box and whiskers, thatteat you show, your five number summary then yapreinimum value, lower
quartile, medium, upper quartile and maximum vatight, so people try and draw it because mosboofdidn’t draw it,
okay I'm going to give you some five minutes towlrédut now people what we should de{ok} eeh try and use a
scale, | will be coming to you and show you hovwuse a scale so that you can actually see whetherpx and
whiskers is symmetrical, is skewed to the lefti@vged to the right

L2: 58 Stella:

Right

L2: 59 Teacher:

Okay, so you can draw it usingea frand, sit down, it looks symmetrical but if, pleoyou must use a ruler try and do
some scale, don’t, now if you look at the eeh, Beehas drawn box and whiskers using free hand.tRigihe
information is misleading because look at your bo® whiskers there, box is symmetrical but if yoavdit it's not
symmetrical. Right? In other words the differenesneen the lower quartile and the median is noalkstio the
difference between the median and the ...

L2: 60 Class:

Upper quartile

L2: 61 Teacher:

So, let’s use the ruler to drawades okay draw, did you see what | did there?

L2: 62 Nicole:

No

L2: 63 Teacher:

Oh you have drawn it nicely, lse® ja {yes} good but you must label, please show thexbel, don’t put five there, pu
five number summary, okay next group, they are, i@ are also fine, | expect everyone to be drgwpeople
remember | told you, (...)

L2:64 Class

Yes
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L2:

65 Teacher:

But it's always the same, righd letad here[looking in the textbook], some bookem#they talk about skewed, they a
saying a symmetrical data set is balanced or yaodhso, that it have to be exactly, exactly oneziide of the median.
Note that, it doesn’t have to be exactly equal otinIsides to be called symmetrical. This is gooatwlou are doing,
then calculate thirty three minus twenty threes What? Twenty three coma five minus fifteen, s@nt you to read the
drawing, you must read about symmetrical, skewedtdaight, skewed to the left, when is your bogwkd to the left,
when is it skewed to the...

e

L2:

66 Nicole:

Right

L2:

67 Teacher:

But note about symmetrical, yoon'deave to get exactly. Do you understand?

L2:

68 Joy:

Yes

L2:

69 Teacher:

Ja{yes}, but then you must show the numbers, yowkmdny you must show the numbers [referring to tbe &nd
whiskers on the board], because when I’'m marking yapers | should be able to see that you knownihenum, don’t
write a lot of numbers, just show the minimum a# ftve number summary, show the lower quartile wsbiee median,
show the upper quatrtile, show the...

L2:

70 Class:

Maximum value

L2:

71 Teacher:

Maximum value. Do you understa®ddlease people just go through the symmetrial, geh all of you today after
you have drawn your box and whisker, can | have wabention please, after you have finish drawingnpox and
whisker just turn on page one hundred and ninaty &od read there about skewed and symmetricalkldteanalyse
your box and whiskers, is it symmetrical, is it\skel to the right, is it skewed to the...

L2:

72 Class:

Left

L2:

73 Teacher:

Right, people now let's move oexercise eight coma ten, exercise eight comantemper one, in your groups, peopl
you must draw those box and whiskers and then s@ahe data, i.e. whether it is skewed or symnainpeople just
write on top there five number summary, stem aaél(le.), stem and leaf, five number summary, mimmvalue,
maximum value, write everything to be clearer fouyyou must write five number summary, bring ybaok so that |
can mark. Sam! Where is your five number summaity, \srite it here

D

L2:

74 Sam:

It is here.

L2:

75 Teacher:

Ja{yes} but why do you squeeze it here, just writbete, write it neatly here, the five number summaurite here five
number summary here, Sam what are you laughirttagg you finished eight coma ten?

L2:

76 Sam:

No

L2:

77 Teacher:

So why are you laughing [continegslaining to Sam] so you write five number sumynan you must write, you know

)

what, you must write in your book so that when jaak at your information after three months it giweu correct
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information, because if it is just numbers likesthiter three months (...), what did you say, vid#tis, you will have
forgotten about it, you must write five number suany minimum value, maximum value, the box and Vs, label it
box and whisker diagram so that you remember whstand don’t call it thing and thing and thinigey have got their
names

nas

112

L2: 78 Nicole: They have given the scores

L2: 79 Teacher: Eeh people exercise eight comagsfokay}, you have been given scores there as stairleaf you don't have to re-
write, right, already stem and leaf is giving yohaw, the...

L2: 80 Class: The scores

L2: 81 Teacher: The scores from the smallesteo. th

L2: 82 Class: Highest

L2: 83 Teacher: Highest, do you understand, tirmeagement, hullo can | have your attention plestee) and leaf, your data already |
been arranged in an ascending order okay, pleagentianagement it's also important because if yeurite things that
are not necessary you won't finish the questiorypla you understand, so that data there is giugigtem and leaf, jus
calculate your mean, median, whatever is askee tloéay

L2: 84 Learner: Yes

L2: 85 Teacher: Right, don’t re-write there, yowsld be finished by now, how to calculate the megdhe middle, calculate, lets read
our data, this is twelve, thirteen, fourteen, Bfte sixteen, this is twenty, twenty, twenty onegrity etc

L2: 86 Nicole: Yes

L2: 87 Teacher: That’s your minimum value, thgtsir maximum valuene{okay}, so find the middle, divide the data intodawdivide
the data into two, uh, what are you calculatingnatyou don’t have to add them you must count,gosint one two thre
four remember what’s this, this is twelve, thirtethe first scores twelve, the second score #nitéourteen, fifteen,
sixteen, sixteen, seventeen, do you understand

L2: 88 Nicole: Yes

L2: 89 Teacher: Where is your textbook, pleasegotiire textbook to class all the time, you see rfop@u had your textbook, you would
be comparing how many did you get, but if you caasbne like this it is a problem if you are wromy are both wrong
do you see, how many did you get

L2: 90 Nicole: Thirty two

L2: 91 Teacher: | Ja{yes} have you found the median

L2: 92 Joy: Yes
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L2: 93 Teacher: Okay, try to find the median amehtdiscuss it, check if it is correct

L2: 94Nicole: It's thirty five

L2: 95 Teacher: It's what...

L2: 96 Nicole: It's thirty five

L2: 97 Teacher: Why is it thirty five

L2: 98 Nicole: Half is sixteen

L2: 99 Teacher: Sixteen, okay and thirty five,qkpy let us see, you say half is sixteen, sixterreans the first sixteen and the last
sixteen, so let us talk about thirty two, thirtyoiws it an even number or an odd number

L2: 100 Nicole: Even number

L2: 101 Teacher: | So ifitis an even number wiaive do

L2: 102 Nicole: We add the numbers and divide by b&cause we want to find the half of it

L2: 103 Teacher: | Ja{yes} you must take score number sixteen plusesoomber seventeen we add it together and dividevbyis it what
you did, is it what you did [with a frontical gesgl

L2: 104 Nicole: Yes

L2: 105 Teacher: | So which one is it

L2: 106 Mike: Thirty five and thirty seven

L2: 107 Teacher: | Thirty five and thirty seven dwiby...

L2: 108 Nicole: Two

L2: 109 Teacher: | Okay, write it, you must write flormula median is equals to (-), you write the tnambers and divide by...

L2: 110 Mike: Two

L2: 111 Teacher: | Two, okay

L2: 112 Mike: Thirty six

L2: 113 Teacher: | Thirty six, write it, okay, dojust write thirty six, write median equals to, (9w what’s the formula for the mean, go
back and check the formula, how did you write threrfula, how do we write our formula...

L2: 114 Mike: X bar is equal to the sum of...

L2: 115 Teacher: Good, x bar is equal to the stiall @quares [writing the formula on the chalklajar

L2: 116 Mike: Yes

L2: 117 Teacher: The mean not the median, thisesnean, why is it the mean not the median

L2: 118 Mike: Yes, it is the mean because itarfrthe formula
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L2: 119: Teacher: | Yo yo yodno,no,no} [shaking her head disagreeing with lgmsgner] but how did you calculate the mean, jss}yes it
correct

L2: 120 Mike: No

L2: 121 Teacher: No, so how must you calculatentkan [hands gestures wanting to know how the nsecadculated]

L2: 122 Mike: You must use this formula which ibar is equal to...

L2: 123 Teacher: Yes you must use this formulanirag to the formula written on the board]

L2: 124 Mike: Ok

L2: 125 Teacher: Let us use our calculators, nmimte, do you still remember that, mode...

L2: 126 Mike: The steps or the number that is appg the most because it is the mode of the nusnber

L2: 127 Teacher: | Two

L2: 128 Mike: This one [points at two on his caétar]

L2: 129 Teacher: | Ja{yes} two, then enter your scores, where are yalcudators

Lesson Four: Transcript

Speaker

Utterance

L4: 1 Teacher

[We entered the classroom, this ilisaeners were sited talking to each other but theices were lowered. The
teacher greeted the learners and ordered themlltoyiuheir group past exam question papers akddaghem to
answer certain questions on statistical averages fhose papers]. | want you to continue answetinge questions
from the exam papers, and then each group willgotea solution of a question to the class. Stogeotnating on
your book, we all have eeh question papers, thosiesof the typical exam questions, | want yourtsveer them after
you have discussed with people in your group, I Belback after twenty five minutes, okay

L4: 2 Class

Yes

L4: 3 Teacher

Try to select a person who is goingrésent, not all questions, I'm going to givehartce to each group to give us a
solution to a question, Try as many questions ascan present. Are you discussing with your grolgé&ving the
class for a meeting]

L4: 4 Class

Yes
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Appendix B: Teacher Interview Transcript

Coding of teacher interview

IQ — interviewer question

PR — Participant’s response

CQ -critical question

Speaker | Utterance Where the critical research
guestions are being attended to
1Q1 What do you consider as a better way of introducimaghematical terms to learners in your

class?

PR1

| think... is to assess where the learners are st fihat they already know about what | w.
to teach them...things like their prior knowledge,aivthey think the mathematical term | wg
to teach meamfter saying andvriting the term on the board normally ask them question
relating to what | want to introduce or if we hashé the main topic and maybe the term | w
to teach is in the subtopiagdcapwhat | had taught them to lead to what | wantetach...what

.igrms explained

S

ant

I have noticed with my learners is that when | ezatmathematical term on the board which is

not familiar to them they keep quiet and | knowytld® not know this term then, if it needs a

diagram for me to illustrate the term | dratandillustrate using the diagranif | definitely

know, during my planning, that the term | am goilogteach is very new, | bring all th

AMQ1.How are the mathematical

qﬂighlighted: Definition Discourse

D
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necessary resources suchrasdels or chartsf 1 have them. But sometimes when | wr

something on the board which they do have a cloaitaib, its normally shown by their facial
expression...eh...I just switch tpuestionsof wanting to know what they know about that. But

for the topic | am teaching on five number summ@yerages) | firstsked the learners

bring their last term’s marks from 13 exercidesit a test, homework or class work so that

could work on the marks as our data. Because we leeking at averages | justked them to

find their average maréf the list

tpractices

(0]

we

1Q2 Do you use informal knowledge or formal knowledgéhew introducing or teaching
mathematical terms and why would you use it
PR2 You know what, | use botinformal and formalknowledge just like what | did when| ICQ2. What resources does the

introduced this topic | used their knowledge of grah average...because when they show
what | have written on the board is known to theasdume it's informal or when | assume t
they know something informally about what | wantéach | will ask them some questions &
if 1 find that they have some correct mathematidefinition of what | am teaching then
becomes easy for me to continue but | make sgreclthem mathematical examples as | de
and where and when the terms are used so thag#tay straight and ask them to write thg
definition in their books in such a way that they dot forget its mathematical meani
compared to other meanindfthe learners do not have any clue about wiaah ko teach | jus

go straight toformal mathematical meanipnghough sometimes when necessary | use

itegcher use to explain

mathematical terminology?
hat

and
it

fine

1%

ng
t
the
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informal... to help them understand if they are not gettinguit I... normally go straight t
formal mathematical meaning because | want thendézarto get it straight from th
mathematical point of view so that they do not mdiéas or the meanings and it is also easy

me to explain the termsin.a mathematics way as | understand thweetl that way.

|}

e

for .
Discourse with “D”

1Q3 Looking at the whole topic you are teaching whamtedid the learners get straight and what
terms did they struggle with? What could be thsoe&
PR3 The words mean, mode and range were understooe easily and it was easy to find thei@Q2b. What examples or

than median and quatrtiles. | think they understdwoal first three because they are easy
calculate...for example mean is what they used tioaz@rage, mode being what appears n
in their data and range | taught thémthink of it as a distance between the startioigpand
the end point of the dathough | was referring on the difference betwdendmallest and th
largest value. Coming to the median and the qeatrtil think their difficulty for median wa
when the number of numbers is even they sometiraea galue which is not in their data
they get confused but when the number of numbearddsthe median is easy to pick becaus

appears to be the middle number and for the geardi$ percentiles...normally they want to

/r’{]?taphors are used

nost

e
S
SO
e it

get

the percentages as (25%, 50%, 75%) to show thgtatteein quarters, they do not know that it

depends on the data they have...they compare dath wiey will be working on with a set

consecutive numbers and maybe because they camkothkese words with any of the

Df

ir
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everyday words so they do not readily get it.

1Q4 Do you borrow some definitions of the terms fronmest sources e.g. other textbooks, |ife
situations or other people’s definitions (verbatets). Why?
PR4 | useany source of information availablghich can help me to make the learners understad@2. What resources does the

you know, the type of learners we have here ardroot rich families where we assume thet§

might have resources at home or to think they mggitsome help at home, they only get

school knowledge from us teachers and not from &aey...we really struggle to get the
understand what we are teaching so | should beiresiul myself in order to help them...al
our school is not equipped like other schools whidve computersfor learners to ge
information its only me here as a teacher who heseess to a computer not learners. |
definitions of different sources for example whends teaching them about the word data,
them to understand what data means | send therhein groups, and these are permar
groups in that clasgp go and collect the following information for €& days,group A,
number of people in each family of 12 families; waB, number of learners in each class
our school; group C number of girls and group D hamof boys in the classes here at sch
so that they know what is it that becomes data whewy find it in their textbooks. | als
encourage my learners to go axek other people especially teachaese at school even afte
have taught them the terminology or tead aroundand from the textbook for them

understand better other than just from me as teacher and if they get something differ

acher use to explain
mathematical terminology?

’m
sintertextuality also in red
t
use
for

ent

5 in
00l
0
|
o

ent
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they should come back and tell us in class what bave found different. | want them to

resourceful also.

pe

Highlighted: Definition Discourse

1Q5 What do you consider as a proper definition ofrttehematical term you teach? Why?
PR5 Not to confuse my learners and also mysedfitk to the mathematical definitioraf the| CQ3. What discourse practices
textbook only and because weach towards examinatioris is better toteach what ig &€ involved in the explanation
rocess
commonly acceptedand we know what is commonly accepted is in thxébt®k...I want my P
learners not to get surprised when they hear the s@ord being used in different contexts they
should know the mathematical meaning and be ahlsdat properly in mathematics. Highlighted: Definition Discourse
1Q6 Why were you using the language of instruction dleage of mathematics) throughout your
teaching?
PR6 We do have learners who speak different languagesgdition, |1 even have foreign childrei©Q2a. Which languages does the

from Zambia and Lesotho in that class, a lot areigand | am a Xhosa, so I...find it unfair
use my language which will make a few to benefd again | find myself confident in usin
English it's easy for me because | did mathematics inliEingt school also. Besides | wg
the learners to be confident and to get the dedimst straight in the accepteédnguage of

mathematicsso that they do not get confused when they comesacthe words in othe

t1;,eacher use

g
Nt

Discourse of the smaller case “d’
Br

ts’

subjects...they should be able to differentiate aheragatical meaning from other subjeg
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meanings of the same word.

1Q7 What classroom communications do you see effedtivenaking the learners understand
mathematical terms?
PR7 | find group work and report backorking well for me, as you just saw in most lesso CQ3. What discourse practices

because even if | would have explained the definiti. learners need tdiscuss on their own

and with this they share their understandings &eg to thatusing their languagesand it

helps those who would have missed during my tegchimother communication they get the
terms better is whenuse examples, models or go out of clhke what they did to go and
collect their own data for them to understand wdett is. And terms whose meanings can Q?ghlighted' Definition Discours

demonstrated...if there is@monstratiorto accompany the word most of them understand it

very well though | cannot give an example of suadrdwow. But normally vrite the term or

the board and ask questiommdwhen they give some responses | might use the mespdo

ask more questions as a follow:upr | ask them toead from the book and explain to the class

their understandingf the terms.then | finaliseby explaining the term according to th

textbook we are using in class.

are involved in the explanation
process

e
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Appendix C: Lessons 1, 2 and 4 Coded Transcripts

Lesson One: Coded Transcript

Speaker

Utterance

Code

Comment

L1:1
Teacher

[When the teacher and | entered
classroom, most learners were mak
noise, and those who were not sited

the

ng
ran

to take their places, some learner wecpg

and rubbed the board...

The big ‘D’ discourse — clean chalkboard, it suggesorm and a practice (Ge
2005) of the class to use a clean chalkboard. Becauearner was seen rubb
the board before teaching took place without beisked to do so.

...and came back to join the others. T
teacher walked around and learners W
seen putting away some ng
mathematical items e.g. books...

'he

ere

<

e,
ng

Class control is an indication of ‘D’; it sugges$tst the teacher draws learners’
attention on what she is to teach‘putting away some non-mathematical items’

suggests a culture the teacher has cultivateddrcidssroom (Gee, 2005). The

teacher walked around the class and learners pay asme items.

...and sat quietly in groups facing the
board waiting for the teacher’s openina

GSB

‘D’ — sitting in groups facing the board, suggettacher’s classroom sittir

arrangement and the interactive pattern, CIT1, Satoal., 2006), she approves

g

PS

instruction of the lesson. of when teaching mathematical terms. Learners wbeserved seated in grou
CiTl facing to the front.
The teacher went in front far right anFC ‘D’ - standing in front of the class, suggests teats teaching position whe
spoke]. introducing terminology to the learners becausetéiagher went to the front ¢
the class before talking to learners.
| gave you some data to go and study,| HW This is indicative of ‘D’ practice in the classrooih suggests that learners &

e
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RK given homework in preparation of the next lessbe;teacher indicated that s
had given learners some data to go and work onompg prior to current lesson.
...and you were working in groups s&WS ‘D’ — group work, it suggests teacher’s teachingatsigy which creates ar

each group should tell us what they o
ok.

ICIT1

engages learners in sound CIT1 pattern of intemactivhen teaching
mathematical terms (Scott et al., 2006). This isbsgcause the teacher gg
learners work to do in groups and now each growg ieport back.

What did you find from the work | gav
you?

eOR

This is indicative of ‘D’ practice in the classroomh suggests that learners &
involved in the definition of terms because theckem asks a question intendi
to get a response from learners and a learnermdspo

QAS

‘D’ — which suggests IRE (initiation response ewion type of presentatior
(Scott et al., 2006), and a question and answehteg strategy in the definitio
of terms. The teacher is asking learners what tyetyfrom the data and th
answer is ‘range’, this is the term she was integdo teach because she allow
a long exchange on its explanation. It also suggpsictice work is given t
learners

L1:2
Learner

The range

VT

‘D’ - which suggests terms are sometimes verbalised

L1:3
Teacher

Ooh he is saying the range,

RV

‘D’ - which suggests teacher re-voices learnerswaars (Enyedy et al., 2008)

)

=]

d

ve

e

e
ed

n

the process of defining terms, the teacher teks dlass that the learner was

saying range i.e. re-voicing, and that teacheraiees for the whole class to he
what the learner had said. It could be that thenkrawas also speaking softly.
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what he has found out is that there i
range there. So range is there,

‘d’” in ‘D’ —English, a communication tool (Gee, 2B this suggests that tk
teacher is using the mathematical language as anaomation tool in the
explanation of terms. The teacher is communicaitn&nglish to the learners
The teacher is reaffirming the learners’ answesv@luating it.

ne

is the range part of the five numbe@R

summary, yes, no

This is indicative of ‘D’ practice in the classroomh suggests that learners &
involved in the definition of terms because theckem asks a question intendi
to get a response from learners. The teacher reiogea ‘chorus answer’

VT

‘D’ - which suggests terms are sometimes verbalised

RFQ

A ‘D’ in that the teacher uses learners’ responseask further questions and
suggests teacher’s level of response the IR2/3ddimg learners towards
predetermined definition of the term. The teactsdurange (learner’s answer)
ask if it is part of number summary.

L1:4
Class

No

UR

‘D’ — unison response, it suggests that this wayan$wering (Gee, 2005)
allowed by the teacher. The class is answeringuisom and the teacher does |
condemn the behaviour.

L1:5
Teacher

Okay let's just write it even though,

WLI

‘D’ — writing leaner idea on the board, it suggesteacher’s
interactive/authoritative approach (Scott et 20&), to teaching terminology sk
is the one who decides to write or not to writeshying “let’s just write it”

because that's what he has learned ab@/iIB

[writes the term ‘range’ on the board],

‘D’ - chalkboard use, a classroom practice, whictligates that that the teach
writes the term on the board for learners to sek draw their attention to th
term. A practice which suggests teacher’s intevatduthoritative presentation
terms in class (Scott et al., 2006). The teachey eserved writing the term ¢

t
a
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—
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the board.

5 =S

saying the range, how do you define tH@R This is indicative of ‘D’ practice in the classrooith suggests that learners are
range, what is the range involved in the definition of terms because theckesat asks the question “how do

ML you define the range” intending to get a resporm® fearners.

DQ ‘D’ - descriptive question, it suggests that thacteer uses descriptive questions
in facilitating learners’ access to terminologytive explanation of terms. For
example, the question ‘why three and not...” needshdlito justify his answer
“We only look to three...” in the justification he stibes what three stands for
in the quartiles. It is also a high order question

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehteg strategy in the definitio
of terms. This is one of the strategies the teathasing — getting the definitio
from the learners.

L1:6 Highest score minus lowest score UR ‘D’ — unison response, it suggests that this wayaon$wering (Gee, 2005) |s
Class ML allowed by the teacher because the teacher doesitiase the behaviour.

PE It is an indication of ‘D’ practice and it suggedisat the teacher accepts
procedural way of defining the term. This is shownthe whole class defining
the term ‘range’ in a procedural way.

L1:7 Ok, | will separate whatever you giveCl Is a ‘D’ practice which suggests that the teachmrsaers learners’ ideas and
Teacher | me, tell me whether it falls under the five contributions in the definition of terms because thacher suggests to separate

number summary,

learners’ ideas than ignoring them.
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right, what else, Joy

CL

‘D’ - call out learner's name, suggests a practioe teacher performs when
response from a learner is needed, she calledytoJgive her idea. It could b
way of ensuring discipline and getting learnerpdy attention.

L1:8 Joy

No idea

L1:9
Nicho

We only look to three first quartile

BB

‘D’ — learner interjection without being called up a practice in the classroo
It shows that blurting out behaviour is allowed dgse Nicho interjected whil

the teacher was still talking to Joy and did natdsmn it instead the teache

learner exchanges were now between the teacheYiahd.

VT

‘D’ - which suggests terms are sometimes verbalised

L1:10
Teacher

Three, why three and not...

Justifying, a ‘D’ practice which identifies the kaih the classroom with that ¢
mathematicians (Gee, 2005). It suggests that lemare expected to justify the
ideas because the teacher asked Nicho “why threeAlSo some form of
mathematical reasoning being enforced or encouraged

Df
r

DQ

‘D’ - descriptive question, it suggests that thacteer uses descriptive questiq
in facilitating learners’ access to terminologytire explanation of terms. F
example, the question ‘why three and not...” needshdlito justify his answe

“We only look to three...” in the justification he st@ibes what three stands for

in the quartiles. It is also a high order question

ns
Dr
r

[with a surprised face]

A facial expression, Grammar 2, was used to accagnparbal communicatio
(Gee, 2005), therefore, it is a ‘D’ practice. Iggests that the teacher approves
non-verbal communication in the explanation oftérens.

-
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L1:11 Quatrtile, it's the lower quartile which {sDR A descriptive response, a textbook descriptivenitidin of the term which is of
Nicho the median of the first half level IR3 is part of the ‘D’, this is what Nicho@and the teacher acknowledg
TDD it by reminding learners of it being the lower duarof the data.
IR3 ML
VT ‘D’ - which suggests terms are sometimes verbalised
L1:12 Lower... INCS Leaving incomplete sentences is a way of talkirgtdacher allows (Gee, 200"
Teacher therefore, it is a ‘D’ practice she approves of aese she allows learners
complete her incomplete sentence “Lower...."
L1:13 Quatrtile UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005)
Class allowed by the teacher learners answered choratlywgere not condemned.
L1:14 What's the abbreviation of the lowe@R ML | This is indicative of ‘D’ practice in the classrooih suggests that learners &
Teacher | quartile involved in the definition of terms because theckest asks a question intendi
to get a response from learners. Also suggestshitepcof conventiona
abbreviations
QAS ‘D’ — which suggests IRE (initiation response ewion type of presentatior
(Scott et al., 2006), and a question and answehieg strategy in the definitio
of terms.
L1:15 Q1 UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005)
Class allowed by the teacher
L1:16 Q1 [writes Q1 on the board] WLI ‘D’ — writing leaner idea on the board, suggesthea’'s interactive/authoritativ,
Teacher approach (Scott et al., 2006), to teaching ternoigl
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WTB

‘D’ writing terms on the board

Okay

AC

‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.

and the other one?

QR

This is indicative of ‘D’ practice in the classrooth suggests that learners &
involved in the definition of terms because theckeat asks a question intendi
to get a response from learners. This a prompb isnsure that all expecte
answers are provided

L1:17
Class

The median

UR ML

‘D’ — unison response, it suggests that this wayan$wering (Gee, 2005)
allowed by the teacher

L1:18
Teacher

The median,

RV ML

‘D’ - which suggests teacher re-voices learnerswaars (Enyedy et al., 2008)
the process of defining terms, the teacher reedtéthe median” after the clas
had said it.

right median

AC

‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas |
saying “right median” and asked for its abbreviatideacher is evaluatin
learners’ response.

e

ng
ad

is

n
5S

py

the abbreviation

RFQ

A ‘D’ in that the teacher uses learners’ resporiseask further questions and
suggests teacher’'s level of response the IR2/3ddimmg learners towards
predetermined definition of the term. The teach&duthe answer “median” t
ask for its abbreviation. The abbreviation is mdithe topic’s discourse.

t

L1:19
Class

Q2orM

UR

‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005)
allowed by the teacher

is

L1:20

Q2 or M, This one [pointing at M on th

RCW

Referring to chalkboard work is indicative of a ‘Prfactice. It suggests that t
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Teacher

board]

ML

teacher values chalkboard work as she was seetirgpio the work at the boand

in her explanation of the terms.

L1:21
Class

Yes

UR

‘D’ — unison response, it suggests that this wayan$wering (Gee, 2005)
allowed by the teacher

is

L1:22
Teacher

Which is the median, what is the medis

QR
VT ML

This is indicative of ‘D’ practice in the classrooih suggests that learners are

involved in the definition of terms because theckem asks a question intendi
to get a response from learners. Getting learreedetine term as she verbali
the term.

QAS

‘D’ — which suggests IRE (initiation response ewion type of presentation)

(Scott et al., 2006), and a question and answehteg strategy in the definitio
of terms.

who can define for us,

DQ

‘D’ - descriptive question, it suggests that thacteer uses descriptive questions

in facilitating learners’ access to terminologytire explanation of terms. F
example, the question “who can define...” means t@ateacher is looking for
descriptive explanation of the term ‘median’ ane tbxplanation of it will
conceptually enhance learners’ understanding.

Dr
a

[looking for a volunteer and pointing to
learner] let’s go back a little bit

‘D’ — Grammar 2 (Gee, 2005), in that the teachessugestures to accompany

verbal communication. It suggests that the teaghectices a non-verbal

communication in the explanation of the terms, hbee teacher was observ
looking around and pointing to a learner who thawnegdescriptive explanation
the term. She points at learners at random (inambqoilar order).

od
of
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L1:23 The number that divides that divides theR A descriptive response, a textbook descriptivenitidin of the term which is of
Learner | data into two parts, right [asking if he level IR3 is part of the ‘D’; it suggests that tkeacher accepts descriptive
: TDD . . e
was right] explanation of the term because gave it and she&oadkdges it “Right”.
IR3 ML | Learners, as a practice, confirm with the teachbeir responses are correct.
L1:24 Right, AC ‘D’ — This suggests that the teacher accepts dasaiexplanation of the term Qy
Teacher acknowledging it “Right”, it also shows that shdéues learners’ ideas. Evaluates

learners answer.

it is the middle value of that data wh

eDE

A descriptive explanation, a textbook descriptiedition of the term which i$

the data is arranged in order of size, right, of level IR3 is part of the ‘D’. It suggests thdwetteacher accepts descriptjve
TDD IR3 definition in the explanation of terms; this is icated by the teacher]s
ML remoulding of learner's answer giving a textboolsatigtive definition. The
teacher re-voices the definition (probably witleatbook definition)
STB This is indicative of ‘D’, i.e. source of definitio It suggests that the teacher uses
a textbook as a source of definitions. This is sxaose the descriptive
explanation she gave here, from my experience amthematics teacher, is|a
textbook one.
RMD ‘D’—= remoulding, it suggests that the teacher relti®@wand adds to learnerfs
AE explanations as she leads learners towards pradeast definitions. This is sp
because the teacher remoulds leaner’s responggthsitextbook definition.
[paraphrasing learner’s utterance] PP Paraphrasing learner's answer (Pressley et al,)1888n indication of a ‘D

practice, here the teacher paraphrases learnatisotek descriptive definition of
the term ‘median’ towards a predetermined definitio
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Next what is the third quartile QR This is indicative of ‘D’ practice in the classrooih suggests that learners are
involved in the definition of terms because theckea's question intends learners
to response.

VT ‘D’ - which suggests terms are sometimes verbalised
QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehieg strategy in the definition
of terms.
L1:25 Upper quartile URML | ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) |s
Class allowed by the teacher
L1:26 Upper quartile RV ML ‘D’ - which suggests teacher re-voices learnersvaers (Enyedy et al., 2008) |n
Teacher the process of defining terms

[writing on the board] WLI ‘D’ — writing leaner idea on the board, suggesthea’s interactive/authoritative
approach (Scott et al., 2006), to teaching ternoigplbecause the teacher wrote
learners’ answer on the board.

WTB ‘D’ writing terms on the board

how do we abbreviate QR This is indicative of ‘D’ practice in the classrooith suggests that learners are
involved in the definition of terms because theckeat asks a question intendipg
to get a response from learners. Thus teachinglmeaiations.

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)

(Scott et al., 2006), and a question and answehieg strategy in the definitio
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of terms.

L1:27
Class

Q3

UR

‘D’ — unison response, it suggests that this wayan$wering (Gee, 2005) |s

allowed by the teacher

L1:28
Teacher

Qs,

RV

‘D’ - which suggests teacher re-voices learnerswaars (Enyedy et al., 2008)
the process of defining terms

okay

AC

‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.

how many do we have now

OR

n

This is indicative of ‘D’ practice in the classroomh suggests that learners are
involved in the definition of terms because theckeat asks a question intendipg

to get a response from learners. Inviting leartersount the number of terms

used so far.

[pointing to the work on the board]

‘D’ — Grammar 2 (Gee, 2005), in that the teache¥sugestures to accompal

verbal communication. It suggests that the teadggproves of non-verbal

communication in the explanation of the terms.

L1:29
Class

Three

UR

‘D’ — unison response, it suggests that this wayan$wering (Gee, 2005)
allowed by the teacher

L1:30
Teacher

One, two, three,

RV

‘D’ - which suggests teacher re-voices learnerswaars (Enyedy et al., 2008)
the process of defining terms The teacher is asking definite answer and
the same time encouraging a chorus answer.

[pointing to Q1, M, and Q2]

‘D’ — Grammar 2 (Gee, 2005), in that the teache¥sugestures to accomp

ny

is

n
At

ny

verbal communication. It suggests that the teadggproves of non-verbal
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communication in the explanation of the terms. #tasg learners to provide
correct answer.

a

but what are we looking for QR This is indicative of ‘D’ practice in the classrooith suggests that learners are
involved in the definition of terms because theckeat asks a question intendipg
PLQ to get a response from learners. The teacher Brmgo
[facial expressions and E A facial expression, Grammar 2, was used to accasgnparbal communication
(Gee, 2005), therefore, it is a ‘D’ practice. lggests that the teacher approves of
non-verbal communication in the explanation oftérens.
hands movements indicating that |afb ‘D’ — Grammar 2 (Gee, 2005), in that the teachersugestures to accompany
what was explained was heading to |an verbal communication. It suggests that the teadhgproves of non-verbal
important key term or phrase] communication in the explanation of the terms.
L1:31 Five number summary UR ML ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) |s
Class allowed by the teacher
VT ‘D’ - which suggests terms are sometimes verbalised
L1:32 Two outstanding values are... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Gee, 2005);
Teacher therefore, it is a ‘D’ practice she approves of aese she allows learners |to
complete her incomplete sentence.
L1:33 Minimum value and maximum value | UR ML ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) |s
Class allowed by the teacher
L1:34 It is the minimum value and maximu ‘D’ - which suggests teacher re-voices learnerswaars (Enyedy et al., 2008) n

FRV ML
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Teacher

value, the process of defining terms
VT ‘D’ - which suggests terms are sometimes verbalised
right, AC ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.

| want us to look at exercise eight pojritB

six on page one hundred eighty nine,

This is indicative of ‘D’, i.e. textbook use. It ggests that the teacher use
textbook in the explanation of the terms for sheasking learners to look i
exercise eight point six on page one hundred eigimsy.

5 a
At

there it says... in your groups,

GWS
CIT1

D’ — group work, it suggests teacher’s teachingatsigy which creates arn
engages learners in sound CIT1 pattern of intemactivhen teaching
mathematical terms (Scott et al., 2006). The teacheuthoritatively asking
learners to do exercise eight point six in groups.

d

the baker keeps (...) of number of dou
nuts sold a day for three weeks, |
numbers are (...) there is data that
listed there,

grB
he

ML

This is indicative of ‘D’, i.e. textbook use. It ggests that the teacher use
textbook in the explanation of the terms becausasheading from the textboo

they said find the range using the form
that the range is equal to highest sc
minus...

ore

Using formula is indicative of ‘D’, i.e. some pra in the classroom. It sugges

that the teacher facilitates learners’ accessrtoit®logy through the procedur
way. The teacher asks learners to find the ranigg tise formula.

TPD

This is indicative of ‘D’, i.e. textbook procedurdssuggests that the teacher u
the textbook procedures in getting the meaningohs in the explanation of th
terms. This sound so because the teacher is gavipgpcedural way of gettin
then range by saying “range is equal to highestesgonus...”
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INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Gee, 2005);
therefore, it is a ‘D’ practice she approves of &ase she allows learners
complete her incomplete sentence.

PE A procedural explanation, in defining the term asadf level IR2, is part of thg
‘D’, range was defined through using the formula‘laighest score minus.|.

IR2 lowest score’ it shows that this way of definingie is accepted.

L1:35 Lowest score UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) s
Class allowed by the teacher

L1:36 Right, AC ‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.
Teacher

| want you in your groups (...) on th&WS

‘D’ — group work, it suggests teacher’'s teachinatsigy which creates ar

1%

to

d

et

N

=]

data; CIT1 engages learners in sound CIT1 pattern of intemactwwhen teaching
mathematical terms (Scott et al., 2006)
find the range and IL An indication of an interactive/authoritative pretaion of the teacher (Scott
al., 2006), i.e. a ‘D’ practice in the classroorh.suiggests that learners are
ML instructed to do some work.
PQ ‘D’'— which suggests IRE (initiation response evéla type of presentatior
(Scott et al., 2006), and a question and answehteg strategy in the definitio
of terms. The question is requiring learners tewake and find the range of the
data, therefore, understanding the term from isudational premises.
the five number... INCS Leaving incomplete sentences is a way of talkirgtdacher allows (Gee, 2005%);

therefore, it is a ‘D’ practice she approves of aesse she allows learners
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complete her incomplete sentence.

n

d

=

is

L1:37 Summary UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) |s
Class allowed by the teacher
L1:38 Five number summary RV ‘D’ - which suggests teacher re-voices learnersvaers (Enyedy et al., 2008)
Teacher the process of defining terms
in your groups, GWS ‘D’ — group work, it suggests teacher’s teachintatsigy which creates ar
CIT1 engages learners in sound CIT1 pattern of intemactivhen teaching
mathematical terms (Scott et al., 2006)
| will be moving in your groups checkingCLW An indicative of ‘D’ practice in the classroom.sliggests that the teacher chegks
, learners’ work.
okay, what is the first step, what do yoQR This is indicative of ‘D’ practice in the classrooith suggests that learners are
do [moving around the class helping the involved in the definition of terms because theckeat asks a question intendipng
groups] to get a response from learners.
PQ ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehieg strategy in the definitio
of terms. The question is requiring learners toniig the steps followed ir
finding the ‘range’ of the data, therefore, undamsing the term from it
calculational premises.
L1:39 Arranging in... UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005)
Many allowed by the teacher
learners
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in  one

group

L1:40 Arranging in... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Gee, 2005);

Teacher therefore, it is a ‘D’ practice she approves of aese she allows learners |to
complete her incomplete sentence.

L1:41 In ascending order UR ML ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) |s

Many allowed by the teacher

learners

L1:42 Arrange the data in ascending ordeRMD ‘D’ — remoulding, it suggests that the teacher relt® and adds to learnen's

Teacher | quickly do that, AE ML explanations as she leads learners towards pradeast definitions. This is sp
because the teacher remoulds leaner’s responggthsitextbook definition.

IL An indication of an interactive/authoritative pretaion of the teacher (Scott et
al., 2006), i.e. a ‘D’ practice in the classroorh.suiggests that learners are
instructed to do some work.

why are you five in one group [insisting>SB ‘D’ — sitting in groups facing the board, suggetacher’s classroom sitting
on four in a group] arrangement and the interactive pattern, CIT1, Satoal., 2006), she approves

CiT1 of when teaching mathematical terms.

L1:43 Who (...) okay what is the range, can yaQR ML | This is indicative of ‘D’ practice in the classrooih suggests that learners are
Teacher | define range, if not yet understood involved in the definition of terms because theckeat asks a question intendipg

to get a response from learners. Seeking definitimm learners.
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QAS

‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehteg strategy in the definition
of terms.

DQ

‘D’ - descriptive question, it suggests that thacteer uses descriptive questions
in facilitating learners’ access to terminology time explanation of terms by
providing a conceptual understanding. The questidmat is the range, can yqu
define range” solicits a conceptual explanationhef term ‘range’ and it aims at
deepening learners’ understanding of the term quinedy.

[opening the hands with a sharp faai

expression in surprise]

‘D’ — Grammar 2 (Gee, 2005), in that the teachersugestures to accompany
verbal communication. It suggests that the teadgproves of non-verbal
communication in the explanation of the terms.

=)

A facial expression, Grammar 2, was used to aceomperbal communicatio
(Gee, 2005), therefore, it is a ‘D’ practice. Iggests that the teacher approves of
non-verbal communication in the explanation oftérens.

L1:44
Class

Yes [nodding their heads in agreemen
not getting the definition right]

‘D’ — unison response, it suggests that this wayan$wering (Gee, 2005) |s
allowed by the teacher

L1:45
Teacher

Quickly calculate it

TPD

This is indicative of ‘D’, i.e. textbook procedurdssuggests that the teacher uses
the textbook procedures in getting the meaningeois (Ball, 1990), it alsp
suggests that the teacher is practicing a CalomatiDiscourse (Setati, 2005b) (in
the explanation of the terms.

PQ

‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehieg strategy in the definition
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of terms. The question is requiring learners tcwake and find the range of tf
data, therefore, understanding the term from isudational premises.

ne

IL An indication of an interactive/authoritative pretgion of the teacher (Scott et
al., 2006), i.e. a ‘D’ practice in the classroorh.suggests that learners are

ML instructed to do some work.

L1:46 Fifty two... the range BB ‘D’ — learner interjection without being called up a practice in the classroom.
Learner It shows that blurting out behaviour is allowed dnese the learner shouted out
the answer without being called upon.

PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural response
from a learner and the teacher accepts the meafitige term in value form
which is obtained from a procedural way of findnagge.

L1:47 What is the range here, what is the rang@AS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
Teacher (Scott et al., 2006), and a question and answehteg strategy in the definition

ML of terms.

PQ ‘D’ - procedural question, it suggests that thebes uses procedural questions in
facilitating learners’ access to terminology in theplanation of terms. The
question requires learners to find ‘range’ in vdioen.

do you get range here, QR This is indicative of ‘D’ practice in the classroomh suggests that learners are
involved in the definition of terms because theckeat asks a question intendipg

to get a response from learners.
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where is your book [checking learne
work]

'ELW

An indicative of ‘D’ practice in the classroom.sliggests that the teacher che
learners’ work.

cks

L1:48
Learner

It's forty five

PR

It is an indication of ‘D’ practice and it suggestsvalued’ procedural respon

from a learner and the teacher accepts the meafitige term in value form

which is obtained from a procedural way of findnagge.

L1:49
Teacher

Right,

AC

‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.

what is your range here,

QR
ML

This is indicative of ‘D’ practice in the classrooth suggests that learners &
involved in the definition of terms because theckeat asks a question intendi
to get a response from learners.

e

PQ

‘D’ - procedural question, it suggests that thehes uses procedural questions
facilitating learners’ access to terminology in theplanation of terms. Th
question requires learners to find ‘range’ in veiom@n

n

QAS

‘D’ — which suggests IRE (initiation response ewdion type of presentatior
(Scott et al., 2006), and a question and answehieg strategy in the definitio
of terms.

right people can we just summarise he

r&SD

Summing-up classroom deliberations are an indinatfoD’, it suggests that th
teacher is the leader and knows when to closesqusiions. It also suggests t
predetermined definitions are given by the teacher.

)

(4%

nat
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what is the range QR This is indicative of ‘D’ practice in the classrooith suggests that learners are
involved in the definition of terms because theckeat asks a question intendipg
to get a response from learners.

PQ ‘D’ - procedural question, it suggests that thebes uses procedural questions in
facilitating learners’ access to terminology in teeplanation of terms. Sugh
guestion asks for a calculated value ‘range’

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehteg strategy in the definition
of terms.
[going back to the board] RCW Referring to chalkboard work is an indicative ofCa practice. It suggests that

the teacher values chalkboard work as she wass@ating to the work at th
board in her explanation of the terms.

W

L1:50 Forty eight UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) s
Class allowed by the teacher
PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural response

from a learner and the teacher accepts the meanfitige term in value form
which is obtained from a procedural way of findnagge.

L1:51 Forty eight, RV ‘D’ - which suggests teacher re-voices learnersvaers (Enyedy et al., 2008) |n
Teacher the process of defining terms

people did we arrange from the highest t6C ML | Giving hints or clues is a ‘D’ practice which sugtethat the teacher uses hints
the lowest, yes or no and clues to aid learners in the explanation ofiser
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PLQ An indicative of a ‘D’ practice, prodding learnarsing questions which lead tg a
predetermined definition in level IR2/3, the teachmbes to learners to arrange
from the highest to the lowest score of the data.

PQ ‘D’ - procedural question, it suggests that thebes uses procedural questions in
facilitating learners’ access to terminology in teeplanation of terms. Sugh
question leads to calculational understanding efténm ‘range’.

CIT2 A form of interaction in the ‘D’ which suggests thihe teacher interacts with the
whole class other than groups i.e. whole-classanten (Scott et al., 2006)

L1:52 No UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) |s
Class allowed by the teacher
L1:53 No, RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) In
Teacher the process of defining terms
because you will be wasting your time;IC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher uses hints
look (...) find the highest score, find the and clues to aid learners in the explanation aghseby asking them to find the
lowest score and (...) move on, n )v'\\f"‘ highest and the lowest scores form the data.
number 2, _ : _

PQ ‘D’ - procedural question, it suggests that thebes uses procedural questions in
facilitating learners’ access to terminology in theplanation of terms. The
guestion requires learners to give a calculatedevaange’

we have the range there, what is (@R This is indicative of ‘D’ practice in the classrooih suggests that learners are

highest score there

involved in the definition of terms because theckem asks a question intendi
to get a response from learners.
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QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehteg strategy in the definition
of terms.

PLQ An indicative of a ‘D’ practice, prodding learnarsing questions which lead tg a
predetermined definition in level IR2/3, the teacpmbes to learners to give the
highest score of the data.

L1:54 Eighty two UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) s
Class allowed by the teacher

PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural response
from a learner and the teacher accepts the meafitige term in value form
which is obtained from a procedural way of findnagge.

L1:55 Eighty two minus the lowest... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Gee, 2005%);
Teacher therefore, it is a ‘D’ practice she approves of aese she allows learners |to

ML complete her incomplete sentence.

TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests that the teacher uses
the textbook procedures in getting the meaningohs in the explanation of the
terms.

L1:56 Thirty four UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005) |s
Class allowed by the teacher
PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural response

from a learner and the teacher accepts the meanfitige term in value forn
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which is obtained from a procedural way of findnagge.

L1:57 Which is [pointing at the data set on thé ‘D’ — Grammar 2 (Gee, 2005), in that the teachersugestures to accompaj
Teacher | board] verbal communication. It suggests that the teadgproves of non-verbal
communication in the explanation of the terms.
L1:58 Forty eight UR ‘D’ — unison response, it suggests that this wayao$wering (Gee, 2005)
Class allowed by the teacher
PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural respon
from a learner and the teacher accepts the meafitige term in value forn
which is obtained from a procedural way of findnagge.
L1:59 Forty eight, RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008)
Teacher the process of defining terms
right who is done with number 2a, AC ‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.
okay there is a hand [going to one of {HeWs ‘D’ — group work, it suggests teacher’s teachingatsigy which creates ar
groups], CITL engages learners in sound CIT1 pattern of intemactihen teaching

mathematical terms (Scott et al., 2006)

ny

is

n

d
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label lower quartile, so that ydg
remember, eh next aah what's this, )

must write quartile, median, range of...

what? please don't just write anythi
you don't know,

(...) so don't summarise too much, next

use both pleas
sometimes you find out that both of the

A ‘D’ practice in the classroom. It suggests thedrhers write the definition ¢

terms and follow a certain way of presenting wonktheir books which is$

accepted in the mathematics classroom (Gee, 2005).

f

5 a

=

S

L1:60 Ihi forty six {its forty six}
Learner
L1:61 They say arrange after that number 1B This is indicative of ‘D’, i.e. textbook use. It ggests that the teacher use
Teacher | [looking into the textbook] textbook in the explanation of the terms.
L1:62 Sithole imedian, le ephakhati khupheldML ‘d’” (Gee, 2005) in ‘D’ — non-mathematical languagfeis suggests that learng
Learner | forty six{We have found the median, the are allowed to communicate in their own languagésrees

only one in the middle is forty six}
L1:63 The median number is the middI©R This is indicative of ‘D’ practice in the classrooih suggests that learners &
Teacher | number which one is the middle number involved in the definition of terms because theckeat asks a question intendi

to get a response from learners.

e

QAS

‘D’ — which suggests IRE (initiation response ewion type of presentatior
(Scott et al., 2006), and a question and answehieg strategy in the definitio
of terms.

)
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n

e

ML ‘d’ in ‘D’ —English, a communication tool (Gee, 200 this suggests that t
teacher is using the mathematical language as ancomation tool in the
explanation of terms.

L1.64 Between sixty seven and sixty two PE It is an indication of ‘D’ practice and it suggedtst the teacher accepts the
Learner meaning of the term in value form which is obtairfiexin a procedural way @
finding median.

L1:65 Between sixty seven and sixty two (4RV ML ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008)
Teacher | you say the median is between sixty the process of defining terms

seven and sixty two
L1:66 Yes
Learner
L1:67 Which one is in the middle, okay letf<QR ML | This is indicative of ‘D’ practice in the classrooih suggests that learners &
Teacher | check involved in the definition of terms because theckest asks a question intendi

to get a response from learners.

n

PQ ‘D’ - procedural question, it suggests that thelbes uses procedural questions
facilitating learners’ access to terminology in teeplanation of terms. Sug
question leads to calculational understanding eftéhm ‘median’.

did you arrange in ascending order, |$6C Giving hints or clues is a ‘D’ practice which sugtgethat the teacher uses hi
which one is your median then, okay lets and clues to aid learners in the procedural expilamaf terms.

count, count the data, count your sca
there,

res

nts
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how many scores do you have one

three four five [counting the scores

This is indicative of ‘D’, i.e. some practice inetltlassroom. It suggests th
learners are asked leading questions which cantheip define terms.

at

L

et
\re

nts

at

d

together with the learner] seven so whijch
one is in the middle
L1:68 Fifty PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural respon
Learner from a learner and the teacher accepts the meafitige term in value forn
which is obtained from a procedural way of findmgdian.
L1:69 Its true fifty? [in disbelief] can you putiL An indication of an interactive/authoritative pratsion of the teacher (Scott
Teacher | your hand on top of fifty, count this side al., 2006), i.e. a ‘D’ practice in the classroom.suggests that learners g
then that side, instructed to do some work.
HC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher uses hi
and clues to aid learners in the procedural explamaf the term.
so let’'s just count seventy eight sixtyQ ML This is indicative of ‘D’, i.e. some practice inetlclassroom. It suggests th
seven which one is the middle number, learners are asked leading questions which cantheip define terms.
you know what, your scores are not the
same
are you working as a whole group GWS ‘D’ — group work, it suggests teacher’s teachingatsigy which creates ar
CIT1 engages learners in sound CIT1 pattern of intemactivhen teaching
mathematical terms (Scott et al., 2006)
L1:70 Yes
Learner
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L1:71
Teacher

No [shaking the head], she got seve
six, she has sixty nine we don’t ha
sixty nine,

‘D’ — Grammar 2 (Gee, 2005), in that the teachersugestures to accompal

verbal communication. It suggests that the teadchgproves of non-verbal

communication in the explanation of the terms.

you are not working in a group, you mt
discuss as a group, you see,

ISEWS
CIT1

GD

‘D’ — group work, it suggests teacher’'s teachinatsigy which creates ar
engages learners in sound CIT1 pattern of
mathematical terms (Scott et al., 2006)

let me see, seventy eight, sixty nine 3

el W

intenactivhen teaching

ny

d

An indicative of ‘D’ practice in the classroom.sliggests that the teacher cherks

which did you add extra it seems ypu learners’ work.
have other one extra,
so you see that's why the median is n@R ML | This is indicative of ‘D’ practice in the classrooih suggests that learners &

the same, so how did you define t
median,

he

involved in the definition of terms because theckem asks a question intendi
to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentatior
(Scott et al., 2006), and a question and answehteg strategy in the definitio
of terms.

DQ ‘D’ - descriptive question, it suggests that thacteer uses descriptive questiq

in facilitating learners’ access to terminologytire explanation of terms. T
guestion is seeking learners’ conceptual undersigraf the term ‘median’

you say the median is the middle numk

A ‘D’ practice in the classroom which suggests ttiet teacher at times revis
ideas.

e

)

ns
e

207



what does middle mean

QR

This is indicative of ‘D’ practice in the classrooih suggests that learners are

involved in the definition of terms because theckem asks a question intendi
to get a response from learners.

QAS

‘D’ — which suggests IRE (initiation response ewion type of presentatior
(Scott et al., 2006), and a question and answehteg strategy in the definitio
of terms.

)

DQ
PLQ

‘D’ - descriptive question, it suggests that thacteer uses descriptive questig
in facilitating learners’ access to terminologytire explanation of terms. T
question is seeking learners’ conceptual understgraf the term ‘middle’

ns
e

RFQ

Also a ‘D’ in that the teacher uses learners’ resgs to ask further questions g
it suggests teacher’s level of response the IR@dging learners towards
predetermined definition of the term.

ind
a

L1:72
Joy

Number in between

PE

It is an indication of ‘D’ practice and it suggedtst the teacher accepts the

meaning of the term in value form which is obtaifieiin a procedural way.

L1:73
Teacher

In between what,

RFQ

A ‘D’ in that the teacher uses learners’ resporieeask further questions and
suggests teacher’'s level of response the IR2/3ddmmg learners towards
predetermined definition of the term.

t
a

you said your median is what?

QR ML

This is indicative of ‘D’ practice in the classroomh suggests that learners &
involved in the definition of terms because theckeat asks a question intendi
to get a response from learners.

DQ

‘D’ - descriptive question, it suggests that thacteer uses descriptive questiq

\re
ng

ns
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in facilitating learners’ access to terminologytire explanation of terms. THh
guestion is seeking learners’ conceptual undersigraf the term ‘median’

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehteg strategy in the definition
of terms.
L1:74 Number in between the one this side afE A procedural explanation, in defining the term asadf level IR2, is part of thg
Joy the other that side ‘D’, it shows that this way of defining terms iscapted. Joy is describing whe
IR2 the median is found according to the data they ws|g and the teache
acknowledges it by reminding Joy to write it.
L1:75 But you did not write it here, you hay@8WRT A ‘D’ practice in the classroom. It suggests thedrhers write the definition ¢
Teacher | written sixty seven what is (...) terms and follow a certain way of presenting wonktheir books which is$
accepted in the mathematics classroom (Gee, 2005).
CLW An indicative of ‘D’ practice in the classroom.sliggests that the teacher che

learners’ work.

e

f

cks

or we want sixty seven and sixty tw
right let's discuss in groups, two minute

oGWS
CIT1

GD

‘D’ — group work, it suggests teacher’'s teachingatsigy which creates ar
engages learners in sound CIT1 pattern of intemactivhen teaching
mathematical terms (Scott et al., 2006)

d

what is the median and give me ya
answer (...) not at all,

WR

This is indicative of ‘D’ practice in the classroomh suggests that learners &
involved in the definition of terms because theckes asks a question intendi
to get a response from learners.

e
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PQ ‘D’ - procedural question, it suggests that thelbes uses procedural questions in
facilitating learners’ access to terminology in girecedural explanation of terms.
This question is derived from an utterance of certaumbers by the teache
therefore, it requires learners to explain a sotutnethod of getting the median
of that data.

=

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehteg strategy in the definition
of terms.

the other thing you must write is |8WRT A ‘D’ practice in the classroom. It suggests thedrhers write the definition of

median in brackets Q2, in brackets Q2 terms and follow a certain way of presenting wonktheir books which is$
(...), right next, accepted in the mathematics classroom (Gee, 2005).

Q1 what is Q1, the first quartile and th@R This is indicative of ‘D’ practice in the classrooih suggests that learners are
minimum value, are they the same involved in the definition of terms because theckeat asks a question intendipg

ML to get a response from learners.

DQ ‘D’ - descriptive question, it suggests that thacteer uses descriptive questions
in facilitating learners’ access to terminologythe explanation of terms. The
question is seeking learners’ conceptual undersigraf the terms ‘quartile’ and
‘minimum value’

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehieg strategy in the definition

of terms.
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of

DM A practice in the ‘D’ which suggests that the tesctifferentiate meanings ¢
terms in the explanation.
L1:76 No
Joy
L1:77 You have written Q1 (...) BWRT A ‘D’ practice in the classroom. It suggests thedrhers write the definition ¢
Teacher terms and follow a certain way of presenting wonktheir books which is$
accepted in the mathematics classroom (Gee, 2005).
are you working as a group, you mussws ‘D’ — group work, it suggests teacher’s teachinatsigy which creates ar
work as a group, so discuss, CIT1 engages learners in sound CIT1 pattern of intemactivhen teaching
mathematical terms (Scott et al., 2006)
GD
what is the difference between fifsML ‘d’ in ‘D’ —English, a communication tool (Gee, 20 this suggests that t
guartile and minimum value, thind teacher is using the mathematical language as anooimation tool in the
guartile and maximum value, okay, explanation of terms.
DQ ‘D’ - descriptive question, it suggests that thacteer uses descriptive questiq
in facilitating learners’ access to terminologytire explanation of terms. T
guestion is seeking learners’ conceptual undersigraf a range of terms.
DM A practice in the ‘D’ which suggests that the tescHifferentiate meanings ¢
terms in the explanation.
QR This is indicative of ‘D’ practice in the classrooih suggests that learners &

f

D

d

ne

ns
e

pf

involved in the definition of terms because theckem asks a question intendi

e
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to get a response from learners.

QAS

‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehieg strategy in the definition

of terms.

can | check your median, what is th
right median (...)

ICLW

An indicative of ‘D’ practice in the classroom.sliggests that the teacher cherks

learners’ work.

L1:78 Q2
Joy
L1:79 But you have not written anything foBWRT A ‘D’ practice in the classroom. It suggests thedrhers write the definition of
Teacher | today, remember you are all learners|no terms and follow a certain way of presenting wonktheir books which is$
spectators, you must write, eeh I'm accepted in the mathematics classroom (Gee, 2005).
coming there, lower quartile, the median : :
is correct, you say three, two, onda. AC ‘D’ — This suggests th?.t the teacher acknowledges \alues learners’ ideg
[yes] you have to write it down, after two when she says the median is correct.
months you would have forgotten, next,
lower quartile
L1:80 Three numbers after (...) find the lowdPE A procedural explanation, in defining the term asadf level IR2, is part of thg
Learner | quartile, the next Q1 okay between ;)IlR2 ‘D’, it shows that this way of defining terms iscapted. The learner is describi

and (...)

how lower quatrtile is found according to the déytare using.
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L1:81 You understand now, you have to dividkIL ‘d’ in ‘D’ —English, a communication tool (Gee, 20 this suggests that the
Teacher | the data into... teacher is using the mathematical language as anoomation tool in the
explanation of terms.

INCS Leaving incomplete sentences is a way of talkirgtdacher allows (Gee, 2005%);
therefore, it is a ‘D’ practice she approves of &ase she allows learners |to
complete her incomplete sentence.

L1:82 Four BB ‘D’ — learner interjection without being called upts a practice in the classroom.
Peter It shows that blurting out behaviour is allowed dgse while the teacher was the
learner L1:80 Peter finished the teacher’s sentence
L1:83 Fourja {yes} AC ‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.
Teacher
L1:84 Ihi forty six{its forty six} PR It is an indication of ‘D’ practice and it suggestrocedural response from a
Peter learner and the teacher accepts the meaning dethein value form which is
obtained from a procedural way of finding median.
L1:85 When you divide data into two parts theh An indication of an interactive/authoritative pretsion of the teacher (Scott et
Teacher | you get the median from there, take the al., 2006), i.e. a ‘D’ practice in the classroorh.suiggests that learners are
first half, find the middle quartile, find instructed to do some work.
range, lower quartile, upper quartile, : : _ :

ML ‘d’” in ‘D’ —English, a communication tool (Gee, 20 this suggests that the
teacher is using the mathematical language as anoomation tool in the
explanation of terms.
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1%

PE, IR2 | A procedural explanation, in defining the term amaf level IR2, is part of thg
‘D’, it shows that this way of defining terms iscapted.

people write in full in your books, wherBWRT A ‘D’ practice in the classroom. It suggests thedrhers write the definition of
you study you need to understand| it, terms and follow a certain way of presenting wonktheir books which i$
don’t summarise here, write it in ful accepted in the mathematics classroom (Gee, 2005).

[silence]
L1:86 Right, any group which have done thé WS ‘D’ — group work, it suggests teacher’s teachinateigy which creates and
Teacher | stem and leaf CIT1 engages learners in sound CIT1 pattern of intemactwhen teaching
mathematical terms (Scott et al., 2006)
Art Using artefacts is part of the ‘D’; learners ar@ented to have their drawn stem
and leaf on table in the process of explaining germ
| just want to check the stem and le&@LW An indicative of ‘D’ practice in the classroom.sliggests that the teacher checks
now, there, there in that group learners’ work.

L1:87 Here [raising hand up]

Brenda
L1:88 Stem and leaf how did you get this, PQ ‘D’ - procedural question, it suggests that thebes uses procedural questions in
Teacher facilitating learners’ access to terminology in girecedural explanation of terms.
The question “how did you get this” requires tharter to explain a solution
method which gave the king of an answer.
Art Using artefacts is part of the ‘D’; here learnems expected to be able to explain

how they got the stem and leaf and in the procéssxplaining learners ar

¢
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giving their knowledge of terms which make up ttersand leaf.

1%

n

ne

et

right thirty two divide by two now, PE A procedural explanation, in defining the term amaf level IR2, is part of the
‘D’, it shows that this way of defining terms iscapted.

what is the median? QR This is indicative of ‘D’ practice in the classrooith suggests that learners are
involved in the definition of terms because theckea asks a question intendipg
to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation)
(Scott et al., 2006), and a question and answehteg strategy in the definition
of terms.

PQ ‘D’ - procedural question, it suggests that thebea uses procedural questions
facilitating learners’ access to terminology in thelanation of terms.

ML ‘d’” in ‘D’ —English, a communication tool (Gee, 2B this suggests that tk
teacher is using the mathematical language as ancomation tool in the
explanation of terms.

L1:89 Number between numbers 36,6 PE It is an indication of ‘D’ practice and it suggestrocedural response from
Brenda learner and the teacher accepts the meaning dkethein value form which is
PR obtained from a procedural way of finding median.
L1:90 Okay 36,6 AC ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.
Teacher
okay can you count your data here, in the An indication of an interactive/authoritative pretaion of the teacher (Scott
stem 10, good, can you arrange stem fand al., 2006), i.e. a ‘D’ practice in the classroom.suggests that learners g

leaf in a correct way, where is my pen

=
=

\re
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left it there

instructed to do some work.

Art

Using artefacts is part of the ‘D’; the teacheugng the stem and leaf in the
explanation.

L1:91 Hasifuni lawa mafour four asiarrange neNML ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languadf@is suggests that learners
Brenda | {we don't like these four fours let us are allowed to communicate in their own languagésrees
arrange them, ok}
L1:92 And then first quartilele {this one} right| GWS ‘D’ — group work, it suggests teacher’s teachintatsgy which creates and
Teacher | do the discussions, eeh Brenda you must engages learners in sound CIT1 pattern of intemactivhen teaching
remind your group mates, GD mathematical terms (Scott et al., 2006)
CL ‘D’ - calling out learner’'s name, suggests a pcthe teacher performs when a
response form a learner is needed.
they must label, don't just write eeh, alsBWRT A ‘D’ practice in the classroom. It suggests thedrhers write the definition of
they should label that it is a stem and terms and follow a certain way of presenting wonktheir books which is$
leaf, ja {yes} good uh is this quartile two accepted in the mathematics classroom (Gee, 2005).
L1:93 No
Brenda
L1:94 You see you must always check, Simdh An indication of an interactive/authoritative pretgion of the teacher (Scott et
Teacher | this is not quartile two, it is three, quart|le al., 2006), i.e. a ‘D’ practice in the classroorh.suiggests that learners are

two is there, divide your data into tw

instructed to do some work.
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take the first half divide into two, takeML

the other half and divide into two aga

so that you get your quartile two,
please be careful okay, next stem and

n

‘d’” in ‘D’ —English, a communication tool (Gee, 2B this suggests that the
teacher is using the mathematical language as amoomation tool in the

50 explanation of terms.
eaf
PE A procedural explanation, in defining the term asadf level IR2, is part of thg

‘D’, it shows that this way of defining terms iscapted.

1%

et

m.
till

L1:95 Le {This one}
Learners
L1:96 Right you have only done the medianl An indication of an interactive/authoritative pratsion of the teacher (Scott
Teacher | something, what is this twenty three for, al., 2006), i.e. a ‘D’ practice in the classroorh.suggests that learners are
lower quartile, range, okay for number instructed to do some work.
two eeh what do we have [to the class], R : _ :
you are supposed to do stem and leaf M din ‘D _—Eng_]llsh, a communlcgtlon tool (Gee, 20 th|§ s_uggests t_hat the
number three, (..) you are rectifyihg teacher .|s using the mathematical language as anoomation tool in the
number two explanation of terms.
CIT2 A form of interaction in the ‘D’ which suggests thihe teacher interacts with the
whole class other than groups i.e. whole-classanten (Scott et al., 2006)
L1:.97 Yes BB ‘D’ — learner interjection without being called up a practice in the classroo
Brenda It shows that blurting out behaviour is allowed d&ngse while the teacher was s
addressing the whole class L1:95, Brenda shoutethéoclass when she was not
nominated.
L1:98 When did you do it (...) with stem an®@dR This is indicative of ‘D’ practice in the classrooih suggests that learners are
Teacher | leaf involved in the definition of terms because theckeat asks a question intendi
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to get a response from learners.

Art Using artefacts is part of the ‘D’; learners arpexted to have their drawn stem
and leaf.
L1:99 No, we did it there, stem and Idaf{this | Art Using artefacts is part of the ‘D’; the teacheistson using the stem and leaf in
Learner | one} the explanation.
L1:100 | Okay, you see that’s why it is confusing;LW An indicative of ‘D’ practice in the classroom.sliggests that the teacher chegks
Teacher | when you were writing you labelled |it learners’ work.
number 2, that is number three okay,
continue doing the first quartile, thirdvL ‘d’” in ‘D’ —English, a communication tool (Gee, 20 this suggests that the
quartile, for number three, using stem teacher is using the mathematical language as amoomation tool in the
and leaf, you can also do the next. explanation of terms.
Art Using artefacts is part of the ‘D’; learners ar@ented to use their drawn stem

and leaf to find value form of the terms

Okay people, time up, go and finish yguER STB | This is indicative of ‘D’ practice in the classrooth suggests that learners are

work and read again on quartiles in your encouraged to read about terms from the textbdukté¢acher tells learners [to
textbooks to understand them see you read on quartiles in their textbooks. It also ssigehat textbooks are used|as
tomorrow. [Learners run for the next sources of definition.

lesson and we left the class last].
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Lesson Two: Coded Transcript

Speaker | Utterance Code Comment
L2:1 [The class monitor had collected and handed| @GMVS ‘D’ — group work, it suggests teacher’s teachingtsigy which create
Teacher | learners’ marked group work just before thelT1l and engages learners in sound CIT1 pattern ofactien when teachin
lesson had started. mathematical terms (Scott et al., 2006)
Therefore, when we entered the classroom| Q€ Class control is an indication of ‘D’; it suggestst the teacher draw
noise which the learners were making was that learners’ attention on what she is to teach ... ‘k&gguiet’ suggests
of discussing their marked work, but as we culture the teacher has cultivated in the clasar@@ee, 2005)
entered the classroom the learners kept quiet

with the

few who were still standing getting sited in the®SB

usual places (groups).

‘D’ —sitting in their usual places (groups facinget board), suggests

teacher’s classroom sitting arrangement and tlezaative pattern, CIT1
(Scott et al., 2006), she approves of when teaamaiipematical terms.

The teacher stood this time in front but far |efiC

and talked to the learners].

‘D’ - standing in front of the class, suggests teats teaching positio
when introducing terminology to the learners.

Which group can present the stem and leaf off GWS ‘D’ — group work, it suggests teacher’s teachingitsigy which create
CIT1 and engages learners in sound CIT1 pattern ofactien when teaching
mathematical terms (Scott et al., 2006)
the data from previous work, RK Recapping previous work is a ‘D’ classroom practdech suggests that

the teacher uses previously taught knowledge todote the lesson i
defining the terms.
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W W

Thabo CL ‘D’ - calling out learner’'s name, suggests a p@the teacher performs
when a response from a learner is needed.
L2:2 [Goes to the chalk board, draws a stem and |le&fB ‘D’ - learner using the board, it shows that leasnare allowed to writs
Thabo | on the board, writes an incorrect spelling of the their ideas on the chalkboard, a classroom whiclacsepted by th
word ‘stem’ and the class corrects him], teacher.
ngu number bani laphdwhat is the numbe| NML ‘d’” (Gee, 2005) in ‘D’ — non-mathematical languagleis suggests that
here} learners are allowed to communicate in their omgleges at times
L2:3 Kunye, kubili, kubilfone, two two} UR ‘D’ — unison response, it suggests that this wagredwering (Gee, 200%)
Class is allowed by the teacher
NML ‘d’” (Gee, 2005) in ‘D’ — non-mathematical languagi®is suggests that
CITS learners are allowed to communicate in their omgleages at times
L2:4 Kuthathu, kuthathu, kuthathu, kuthathWNML ‘d’” (Gee, 2005) in ‘D’ — non-mathematical languagdeis suggests that
Thabo | Kuthathu, kune, kuhlanythree, three, three, learners are allowed to communicate in their omgleages at times
three, three, four, five}}writing on the board]
L2:5 Eh people | would say (...) you don’'t say of ML ‘d’ in ‘D’ —English, a communication tool (Gee, 200 this suggests that
Teacher | two. three you would rather say eleven, twe the teacher insists using the mathematical langaagae communication
thirteen just to use the correct numbers then, tool in the explanation of terms.
way helps you to remember this, you then
twenty one, twenty three, okay
L2:6 Fourteen, fifteen, sixteen, seventeen, eightee| UR ML | ‘D’ — unison response, it suggests that this wagredwering (Gee, 200%)
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Class is allowed by the teacher

L2:7 Ehe wena awuyibalangg@you, you did not write| BB ‘D’ — learner interjection without being called upds a practice in th

Nicole it} classroom. It shows that blurting out behaviouallswed because afte
the teacher had insisted the class on the usesd¥ith Nicole shouted ir
a NML to Thabo as if she hadn’t heard what theheagvas emphasisin
on.

NML ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languadieis suggests tha
learners are allowed to communicate in their omgleges at times

L2:8 How many scores are there? QR ML | This is indicative of ‘D’ practice in the classroofhsuggests that learne
Teacher are involved in the definition of terms becausetdaeher asks a questi
intending to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of
presentation) (Scott et al., 2006), and a quesaiod answer teachin
strategy in the definition of terms.

L2:9 Twenty four UR ‘D’ — unison response, it suggests that this wagrtdwering (Gee, 200%
Class is allowed by the teacher

L2:10 [counting the scores to verifyh {yes} twenty

Thabo | four

L2:11 Right, thank you, AC ‘D’ — This suggests that the teacher acknowledgek \aalues learners
Teacher ideas.
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your next question, Brenda CL ‘D’ - calling out learner’'s name, suggests a p@the teacher performs
when a response from a learner is needed.
L2:12 | started like finding the mean of the scores...| ML ‘d" in ‘D’ —English, a communication tool (Gee, 2B this suggests that
Brenda learners are supposed to using the mathematicajudme as a
communication tool in the explanation of terms.
L2:13 Scores
Teacher
L2:14 Three and four, | look for my lower quartile themPD This is indicative of ‘D’, i.e. textbook procedurels suggests that the
Brenda || found its twenty three, then my median|is teacher uses the textbook procedures in gettingnis@ning of terms in
twenty three plus twenty four divide by tw (5\/”‘ the explanation of the terms.
because lower quartile is also median _ _ : :
PE A procedural explanation, in defining the term amaf level IR2, is part
of the ‘D’, the learner is procedurally definingettower quartile it shows
IR2 that this way of defining terms is accepted.
L2:15 No it is five UR ‘D’ — unison response, it suggests that this wagredwering (Gee, 200%)
Class is allowed by the teacher
L2:16 | find the median of the whole numbers, thenTPD, This is indicative of ‘D’, i.e. textbook procedurels suggests that the
Brenda | find the median of the half because median ML teacher uses the textbook procedures in gettingnis@ning of terms in
the lower is the lower quartile CIT5 the explanation of the terms.
PE A procedural explanation, in defining the term amaf level IR2, is part
R of the ‘D’, it shows that this way of defining tesns accepted.
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L2:17 Please, please help her
Teacher
L2:18 Unamanga, ayisi[You are lying, it's not] NML ‘d’” (Gee, 2005) in ‘D’ — non-mathematical languagdeis suggests that
Nicole learners are allowed to communicate in their omgleges at times
it's not twenty three; it’s fifteen plus sixteen...| ML ‘d" in ‘D’ —English, a communication tool (Gee, 200 this suggests that
the teacher is using the mathematical languagecamaunication tool ir]
the explanation of terms.
L2:19 Eeh Joy CL ‘D’ - calling out learner’'s name, suggests a piacthe teacher performs
Teacher when a response from a learner is needed.
what did you write, what is your lower quartile, QR This is indicative of ‘D’ practice in the classrooihsuggests that learners
are involved in the definition of terms becausetdaeher asks a questi
intending to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of
presentation) (Scott et al., 2006), and a quessiod answer teaching
strategy in the definition of terms.

how do you find the lower quartile QR This is indicative of ‘D’ practice in the classrooihsuggests that learners
are involved in the definition of terms becausetdaeher asks a questi

ML intending to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of

presentation) (Scott et al., 2006), and a quesaiod answer teachin
strategy in the definition of terms.
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PQ ‘D’ - procedural question, it suggests that theches uses procedur
guestions in facilitating learners’ access to tewtogy in the explanatio
of terms.

L2:20 | divided the positive two by two... TPD This is indicative of ‘D’, i.e. textbook procedurel$ suggests that th
Joy teacher uses the textbook procedures in gettingni@ning of terms i

ML the explanation of the terms.

PE A procedural explanation, in defining the term asaf level IR2, is par

R of the ‘D’, it shows that this way of defining tesns accepted.

L2:21 Right AC ‘D’ — This suggests that the teacher acknowledges \alues learners
Teacher ideas.
[with an encouragement hand gesture for |te ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t
learner to continue] accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.
L2:22 Then I find ...
Joy
L2:23 Remove the lower quartile, just do one thing atla An indication of an interactive/authoritative pretsion of the teache
Teacher | time so that you are able to (...), good, eeh start (Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests th

with your median, remember we start with (
median

A

learners are instructed to do some work.
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L2:24 We divide our data into two, then we calculai®PD This is indicative of ‘D’, i.e. textbook procedurels suggests that th
Joy the median teacher uses the textbook procedures in gettingni@ning of terms i
ML the explanation of the terms.
PE A procedural explanation, in defining the term amaf level IR2, is part
R of the ‘D’, it shows that this way of defining tesns accepted.
L2:25 Right [encouraging again] AC ‘D’ — This suggests that the teacher acknowledges \alues learners
Teacher ideas.
L2:26 Then | look for the lower quartile | found that [tPE A procedural explanation, in defining the term anof level IR2, is part
Joy twenty three R2 ML of the ‘D’, it shows that this way of defining tesis accepted.
L2:27 Twenty three {re-voicing learner’s utterance} | RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al
Teacher 2008) in the process of defining terms
L2:28 Yes
Joy
L2:29 How do you find the lower quartile tell us QR This is indicative of ‘D’ practice in the classrooihsuggests that learne
Teacher are involved in the definition of terms becausetdaeher asks a questi
ML intending to get a response from learners.
QAS ‘D’ — which suggests IRE (initiation response ewion type of

presentation) (Scott et al., 2006), and a questioth answer teachin
strategy in the definition of terms.
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‘D’ - procedural question, it suggests that thecles uses procedur
guestions in facilitating learners’ access to tewtogy in the explanatio
of terms.

L2:30 | jJumped this number, then | got to [points at G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t

Joy in between 33 and 34 in row three] accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.

L2:31 No, no [with flying hands and head shaking| iBB ‘D’ — learner interjection without being called upa@ a practice in th

Peter disagreement] classroom. It shows that blurting out behavioualiswed because th
teacher was still talking to Joy and Peter integeécyet he had not bee
called upon.

G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t
accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.

L2:32 Yes Peter CL ‘D’ - calling out learner’'s name, suggests a piacthe teacher perforn
Teacher when a response from a learner is needed.
[pointing at Peter giving him a chance to brinG ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t

his idea]

accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.
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L2:33 Eeh in your (...), | must do, this is your half |of
Peter your scorede {this one} and then get the half of
the half of your scores and then you S:I)P
[counting the scores)] okay go straight to the
half of the eleven, one, two, three, four, five, $
seven, eight, nine, ten, eleven, (...), then hete|y
count again [counting again from one to eleyen
looking into the textbook] because your scares
are given there,

This is indicative of ‘D’, i.e. textbook use. Itggests that the teacher uses
a textbook in the explanation of the terms.

therefore you take two numbers to get ypUiPD This is indicative of ‘D’, i.e. textbook procedurel$ suggests that the
middle number and then add them and divide by teacher uses the textbook procedures in gettingnis@ning of terms in
two and its going to be sixteen plus fifteen then the explanation of the terms. She gives a procédualanation while
you get thirty one divide by two which is equg|y looking into the textbook.
to fifteen coma five and that means end quartjle
PE A procedural explanation, in defining the term amaf level IR2, is part
R of the ‘D’, it shows that this way of defining tesns accepted.
L2:34 Lower quartile ML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this suggests that
Stella the learner is using the mathematical languagecasnemunication tool ir
the explanation of terms.
L2:35 Lower quartile CIT4 ‘D’ - Learners interacting with each other suggestgractice teacher
Peter ML allows in class.
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L2:36 You understand Joy now, can you do the uppet ‘D’ - calling out learner’'s name, suggests a pEthe teacher performs

Teacher | quartile for us ML when a response from a learner is needed.

L2:37 Upper quartile, for the upper quartile, I'm goinG ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t

Joy to take the second half [pointing at the data| set accompany verbal communication. It suggests tleataacher approves of
on the board] ML non-verbal communication in the explanation oftérens.

L2:38 Good AC ‘D’ — This suggests that the teacher acknowledges \alues learners

Teacher ideas.

L2:39 Who wants to come and do the range for us, | CIT2 A form of interaction in the ‘D’ which suggests thihe teacher interacts

Teacher ML with the whole class other than groups i.e. whidess interaction (Scot

et al., 2006)

PQ ‘D’ - procedural question, it suggests that theches uses procedural
guestions in facilitating learners’ access to tewtogy in the explanatio
of terms.

every time you come across questions try and db ‘D’ - calling out learner’'s name, suggests a pEthe teacher performs
them on your own the other questions that|we when a response from a learner is needed.
had gone through, Joe
L2:40 Yes, [coming to the board] the range, | find (HeE A procedural explanation, in defining the term anof level IR2, is part
Joe highest number, for this one the range will ?%2 ML of the ‘D’, it shows that this way of defining tesns accepted.
(-.r)
because it is the highest number that is givR€W Referring to chalkboard work is an indicative dbapractice. It suggests

\*2)

[@)

that the teacher values chalkboard work as shemmesondemn Joy wh
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here [pointing at the board]

was pointing to theknat the board in her explanation of the terms.

=)

L2:41 Eeh yes Brenda, CL ‘D’ - calling out learner’'s name, suggests a pEthe teacher performs
Teacher when a response from a learner is needed.

Brenda what is the range? QR This is indicative of ‘D’ practice in the classrooihsuggests that learners

are involved in the definition of terms becausettaeher asks a questipn

ML intending to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of]
presentation) (Scott et al., 2006), and a quessiod answer teaching
strategy in the definition of terms.

PQ ‘D’ - procedural question, it suggests that theclkem uses procedural
guestions in facilitating learners’ access to tewtogy in the explanatio
of terms.

L2:42 Forty six

Brenda

L2:43 And what is the inter quartile..[disagreeing INCS Leaving incomplete sentences is a way of talkirgtdacher allows (Ge

Teacher | with Brenda’s answer] ML 2005); therefore, it is a ‘D’ practice she approe¢decause she allows
learners to complete her incomplete sentence.

QR This is indicative of ‘D’ practice in the classrootsuggests that learners

1%}

are involved in the definition of terms becausettacher asks a question
intending to get a response from learners.
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QAS ‘D’ — which suggests IRE (initiation response ewion type of]
presentation) (Scott et al., 2006), and a quesaiod answer teachin
strategy in the definition of terms.

PQ ‘D’ - procedural question, it suggests that thecltes uses procedur
guestions in facilitating learners’ access to tewtogy in the explanatio
of terms.

L2:44 Range

Brenda

L2:45 Range RV ‘D’ - which suggests teacher re-voices learnerswaers (Enyedy et al

Teacher 2008) in the process of defining terms

[nodding her head] G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t

accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.

L2:46 Fifty one PR It is an indication of ‘D’ practice and it suggestgrocedural respong

Brenda from a learner and the teacher accepts the meafittte term in value
form which is obtained from a procedural way ofifing range.

L2:47 What was there [pointing at the data on fHCW Referring to chalkboard work is an indicative dD&apractice. It suggest

Teacher | board], are you listening that the teacher values chalkboard work as shese@s pointing to th

work at the board in her explanation of the terms.
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G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t
accompany verbal communication. It suggests tleataacher approves pf
non-verbal communication in the explanation oftérens.

L2:48 Yes, the inter quartile range ML ‘d’ in ‘D’ —English, a communication tool (Gee, 20 this suggests that
Brenda the learner is using the mathematical languagecasnemunication tool ir]
the explanation of terms.
L2:49 Ooh you have done everything, right, no@IT2 A form of interaction in the ‘D’ which suggests tithe teacher interac
Teacher | people any problems with other questions, |did with the whole class other than groups i.e. whédsst interaction (Scot
you encounter any? et al., 2006)
L2:50 Box and whiskers BB ‘D’ — learner interjection without being called upa@s a practice in th
Nicole classroom. It shows that blurting out behavioualiswed because Nicol
just answered “Box and whiskers” when the teachas witill talking to
Brenda and was not called upon.
L2:51 Okay who can draw that box and whiskers for 8-Q A ‘D’ in that the teacher uses learners’ resporieeassk further question
Teacher | on the board so that we can move on to (...), how and it suggests teacher’s level of response the pR&ding learner
you can move on to the next question, right pox towards a predetermined definition of the term.
and whiskers

Art Using artefacts is part of the ‘D’; learners argented to draw the bg

and whiskers on the board which can be used iexpination of terms.
who wants to come and draw it, can we hal€B ‘D’ - learner using the board, it shows that leasnare allowed to writs
someone who wants to come and draw a box|and their ideas on the chalkboard, a classroom whicladsepted by th
whiskers who wants to come and draw the pox teacher.
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and whiskers, ML ‘d" in ‘D’ —English, a communication tool (Gee, 2B)Q this suggests th:
the teacher is using the mathematical languagecamaunication tool ir]
the explanation of terms.
okay Lerato CL ‘D’ - calling out learner’'s name, suggests a pcthe teacher perforn
when a response from a learner is needed.
wants to come and... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Ge
2005); therefore, it is a ‘D’ practice she approeédecause she allow
learners to complete her incomplete sentence.
L2:52 Try [goes to the board and draws a box aAdt Using artefacts is part of the ‘D’; learner drawe ddiagram of the bo
Lerato | whiskers] and whiskers on the board to be used in the exjitemaf terms.
L2:53 Try, okay that's why you are here, try, can | ju§&LW An indicative of ‘D’ practice in the classroom.sliggests that the teach
Teacher | check, how did you draw your box and whiskers checks learners’ work.
because there is a problem, who doesn'’t
understand, let me see, can | see what you have
drawn, how you have drawn it, no Jackie, it can’t
be, what must | correct, you must draw it so {
| can correct it [to the learner who had not drawn
anything], [moving around the groups] each one
of you (...), still okay, correct, okay, who else
has got a problem with a box and whiskers,
which group? GWS ‘D’ — group work, it suggests teacher’s teachingitsigy which create
CIT1 and engages learners in sound CIT1 pattern ofactien when teaching
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mathematical terms (Scott et al., 2006)

L2:54 Us
Stella
L2:55 Which group, you, right okay let's look at whaGWS ‘D’ — group work, it suggests teacher’s teachingtsigy which creates
Teacher | Brenda has drawn there, CIT1 and engages learners in sound CIT1 pattern ofactien when teaching
mathematical terms (Scott et al., 2006)
Art Using artefacts is part of the ‘D’; the chalkbodrdwn diagram is used in
the explanation of terms.
your five number... INCS Leaving incomplete sentences is a way of talkiregtdacher allows (Gee,
2005); therefore, it is a ‘D’ practice she approe¢decause she allows
learners to complete her incomplete sentence.
L2:56 Summary UR ‘D’ — unison response, it suggests that this wagrdwering (Gee, 200%)
Class is allowed by the teacher
L2:57 With your box and whiskers, that's what yplL An indication of an interactive/authoritative pretsion of the teacher
Teacher | show, your five number summary then you say (Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests that
minimum value, lower quartile, medium, upper learners are instructed to do some work.
quartile and maximum value, _ :
BWRT | A ‘D’ practice in the classroom. It suggests thaarhers write the

definition of terms and follow a certain way of peating work in theit
books which is accepted in the mathematics classi(@ee, 2005).
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ML ‘d" in ‘D’ —English, a communication tool (Gee, 2B)Q this suggests th:
the teacher is using the mathematical languagecamaunication tool ir]
the explanation of terms.

right, so people try and draw it because mostlof An indication of an interactive/authoritative pretsion of the teache
you didn’t draw it, okay I’'m going to give you (Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests th
some five minutes to draw, but now people what learners are instructed to do some work.

we should dae {ok} eeh try and use a scale, : _ : :

CIT2 A form of interaction in the ‘D’ which suggests tithe teacher interac
with the whole class other than groups i.e. whddsstinteraction (Sco
et al., 2006

| will be coming to you and show you how (téiC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher us
use a scale so that you can actually see whether hints and clues to aid learners in the explanaifderms.
your box and whiskers is symmetrical,
is skewed to the left or skewed to the ... INCS Leaving incomplete sentences is a way of talkirgtdacher allows (Ge
2005); therefore, it is a ‘D’ practice she approweédecause she allowy
learners to complete her incomplete sentence.
L2:58 Right
Stella
L2:59 Okay, so you can draw it using a free hand] Hit An indication of an interactive/authoritative pretsion of the teache
Teacher | down, it looks symmetrical but if, people you (Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests th

must use a ruler

learners are instructed to do some work.
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CIT2 A form of interaction in the ‘D’ which suggests tltae teacher interac
with the whole class other than groups i.e. whddasstinteraction (Sco
et al., 2006
try and do some scale, don’t, now if you look & VRT | A ‘D’ practice in the classroom. It suggests thatrhers write thg
the eeh, Brenda has drawn box and whiskéis definition of terms and follow a certain way of peating work in theit
using free hand. Right? The information |is books which is accepted in the mathematics classi@ee, 2005).
misleading because look at your box and

whiskers there, box is symmetrical but if ypu

draw it it's not symmetrical. Right? In oth

words the difference between the lower quattile
and the median is not equals to the difference

A\1%4

11%

between the
median and the ... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Ge
2005); therefore, it is a ‘D’ practice she approe¢decause she allows
learners to complete her incomplete sentence.
L2:60 Upper quartile UR ‘D’ — unison response, it suggests that this wagrdwering (Gee, 200%)
Class is allowed by the teacher
L2:61 So, let’s use the ruler to draw a scale, okay dral, An indication of an interactive/authoritative pretsion of the teache
Teacher (Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests that

learners are instructed to do some work.
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did you see what | did there? [pointing to tHRCW Referring to chalkboard work is an indicative dbapractice. It suggests
board] that the teacher values chalkboard work as shese@s pointing to th
work at the board in her explanation of the terms.

G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t
accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.

L2:62 No BB ‘D’ — learner interjection without being called upds a practice in th
Nicole classroom. It shows that blurting out behavioualiswed because Nicol
interjected again.
L2:63 Oh you have drawn it nicely, let's sga,{yes} | CLW An indicative of ‘D’ practice in the classroom.sliggests that the teach
Teacher | good but you must label, checks learners’ work.
please show them, label, don't put five there, lBWRT | A ‘D’ practice in the classroom. It suggests thaarhers write thg
five number summary, okay definition of terms and follow a certain way of peating work in theit
books which is accepted in the mathematics classi(@ee, 2005).
next group, they are fine, you are also fine, QWS ‘D’ — group work, it suggests teacher’s teachingtsigy which create
expect everyone to be drawing, peoplelT1 and engages learners in sound CIT1 pattern ofactien when teachin
remember | told you, (...) mathematical terms (Scott et al., 2006)
L2:65 But it's always the same, right lets rea8TB This is indicative of ‘D’, i.e. source of definitio It suggests that th
Teacher | here[looking in the textbook], teacher uses a textbook as a source of definitions
some books when they talk about skewed, theg An indicative of ‘D’, i.e. source of definition. Buggests that the teach
are saying a symmetrical data set is balanced or also accepts different source of definitions
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you heard so, that it have to be exactly, exacWiL

on either side of the median.

‘d’ in ‘D’ —English, a communication tool (Gee, 200 this suggests ths
the teacher is using the mathematical languagecamaunication tool ir]
the explanation of terms.

Note that, it doesn’'t have to be exactly equal &k A procedural explanation, in defining the term asaf level IR2, is par
both sides to be called symmetrical. This is gpod of the ‘D’, it shows that this way of defining tesns accepted.
what you are doing, then calculate thirty thrégz
minus twenty three. It's what? Twenty three
coma five minus fifteen,
so | want you to read the drawing, you must regR This is indicative of ‘D’ practice in the classrooihsuggests that learne
about symmetrical, skewed to the right, skewed are encouraged to read about terms from the tektboo
to the left, when is your box skewed to the left,
when is it skewed to the... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Ge
2005); therefore, it is a ‘D’ practice she approe¢decause she allow
learners to complete her incomplete sentence.
L2:66 Right
Nicole
L2:67 But note about symmetrical, you don’t have ® A ‘D’ practice in the classroom which suggests ttiegt teacher at time
Teacher | get exactly. Do you understand? revisits ideas.
L2:68 Yes BB ‘D’ — learner interjection without being called upa@s a practice in th
Joy classroom. It shows that blurting out behaviouallewed because whil
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the teacher is still talking to Nicole Joy intetgdefore called upon b
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the teacher.
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L2:69 Ja{yes}, but then you must show the numberRCW Referring to chalkboard work is an indicative dDapractice. It suggests
Teacher | you know why you must show the numbers that the teacher values chalkboard work as shese®s pointing to th
[referring to the box and whiskers on the board], work at the board in her explanation of the terms.
because when I'm marking your papers
Art Using artefacts is part of the ‘D’; the chalkbodrdwn diagram is used
the explanation of terms.
| should be able to see that you know thédL ‘d’ in ‘D’ —English, a communication tool (Gee, 200 this suggests th:
minimum, don’t write a lot of numbers, just the teacher is using the mathematical languagecamaunication tool ir
show the minimum of the five number summary, the explanation of terms.
show the lower quartile, show the median, show
the upper quartile,
show the... INCS Leaving incomplete sentences is a way of talkirgtdacher allows (Ge
2005); therefore, it is a ‘D’ practice she approe¢decause she allows
learners to complete her incomplete sentence.
L2:70 Maximum value UR ML | ‘D’ — unison response, it suggests that this wagredwering (Gee, 200%)
Class is allowed by the teacher
L2:71 Maximum value. RV ‘D’ - which suggests teacher re-voices learnersvwars (Enyedy et al
Teacher 2008) in the process of defining terms
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Do you understand? So please people just @2

through the symmetrical data, eeh all of y
today after you have drawn your box 4
whisker,

ou
nd

A form of interaction in the ‘D’ which suggests thhe teacher interac

et al., 2006)

can | have your attention please, CcC Class control is an indication of ‘D’; it suggeslst the teacher draw
learners’ attention on what she is to teach

after you have finish drawing your box an8TB This is indicative of ‘D’, i.e. source of definitio It suggests that th

whisker just turn on page one hundred and teacher uses a textbook as a source of definitions

ninety four and read there about skewed fand : : _ :

symmetrical data then analyse your box N ‘d’” in ‘D’ —English, a communication tool (Gee, 200 this suggests thg

whiskers, is it symmetrical, is it skewed to the

the teacher is using the mathematical languagecamaunication tool ir]
the explanation of terms.

right,
ER This is indicative of ‘D’ practice in the classrootsuggests that learne
are encouraged to read about terms from the tektboo
is it skewed to the... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Ge
2005); therefore, it is a ‘D’ practice she approeédecause she allowy
learners to complete her incomplete sentence.
L2:72 Left UR ‘D’ — unison response, it suggests that this wagrtdwering (Gee, 200%
Class is allowed by the teacher
L2:73 Right, people now let's move on to exerc|SEB This is indicative of ‘D’, i.e. textbook use. Itggests that the teacher ug
Teacher | eight coma ten, exercise eight coma ten, number a textbook in the explanation of the terms.

one,

239

[S
with the whole class other than groups i.e. whddesscinteraction (Scot

—

S

e

t

)

1%}

S

€S



in your groups, GWS ‘D’ — group work, it suggests teacher’s teachingtsigy which create
CIT1 and engages learners in sound CIT1 pattern ofactien when teachin

mathematical terms (Scott et al., 2006)
people you must draw those box and whiskets An indication of an interactive/authoritative pretsion of the teache

and then analyse the data, i.e. whether it is

skewed or symmetrical, people

(Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests th
learners are instructed to do some work.

just write on top there five number summa
stem and leaf (...), stem and leaf, five num
summary, minimum value, maximum vall
write everything to be clearer for you, you m
write five number summary,

rBWRT
o

€,

st

A ‘D’ practice in the classroom. It suggests thaarhers write th¢
definition of terms and follow a certain way of peating work in theit
books which is accepted in the mathematics classi(@ee, 2005).

bring your book so that | can mark. CLW An indicative of ‘D’ practice in the classroom.sliggests that the teach
checks learners’ work.
S _ f_ b _ﬁ:L ‘D’ - calling out learner’'s name, suggests a piacthe teacher perforn
a_m'_ SiEsey PRl egERmary, stil, when a response from a learner is needed.
write it here
L2:74 It is here.
Sam
L2:75 Ja {yes} but why do you squeeze it here, JUBWRT | A ‘D’ practice in the classroom. It suggests thatrhers write thg
Teacher | write it here, write it neatly here, the five numbe definition of terms and follow a certain way of peating work in theit
summary , write here five number summary books which is accepted in the mathematics classi@ee, 2005).

here,
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Sam what are you laughing at, have you finis
eight coma ten?

Class control is an indication of ‘D’; it suggestsat the teacher draw
learners’ attention on what she is to teach

L2:76 No
Sam
L2:77 So why are you laughing [continues explainjBWRT | A ‘D’ practice in the classroom. It suggests thaarhers write thg
Teacher | to Sam] so you write five number summary, |no definition of terms and follow a certain way of peating work in theit
you must write, you know what, you must wrjte books which is accepted in the mathematics classi(@ee, 2005).
in your book so that when you look at yaur _ _ _
information after three months it gives y:)[ylL ‘d" in ‘D’ —English, a communication tool (Gee, 2)) here the teacher
correct information, because if it is just numbers authoritatively telling (Scott et al., 2006) learsi¢o use the mathematic
like this after three months (...), what did you language as they write the definitions of termtheir books.
say, what is this, you will have forgotten about
it, you must write five number summarny,
minimum value, maximum value, the box and
whiskers, label it box and whisker diagram |so
that you remember what it is, and don’'t call it
thing and thing and thing, they have got their
names
L2:78 They have given the scores BB ‘D’ — learner interjection without being called upa@s a practice in th
Nicole classroom. It shows that blurting out behavioualiswed because Nicol
interjects before called upon by the teacher wistilistalking to Sam.
L2:79 Eeh people exercise eight coma tem{okay}, | TB This is indicative of ‘D’, i.e. textbook use. Itggests that the teacher ug
Teacher a textbook in the explanation of the terms.
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you have been given scores there as stem BWIRT | A ‘D’ practice in the classroom. It suggests thaarhers write the
leaf you don’t have to re-write, right, ML definition of terms and follow a certain way of peating work in theit
books which is accepted in the mathematics classi(@ee, 2005).
already stem and leaf is giving you what, the.|.INCS Leaving incomplete sentences is a way of talkirgtdacher allows (Ge
2005); therefore, it is a ‘D’ practice she approeésdecause she allow
learners to complete her incomplete sentence.
L2:80 The scores UR ‘D’ — unison response, it suggests that this wagrdwering (Gee, 2005
Class is allowed by the teacher
L2:81 The scores from the smallest to the... INCS Leaving incomplete sentences is a way of talkirggtdacher allows (Ge
Teacher ML 2005); therefore, it is a ‘D’ practice she approeédecause she allowy
learners to complete her incomplete sentence.
L2:82 Highest UR ‘D’ — unison response, it suggests that this wagrtdwering (Gee, 200%
Class is allowed by the teacher
L2:83 Highest, RV ‘D’ - which suggests teacher re-voices learnerswaers (Enyedy et al
Teacher 2008) in the process of defining terms
do you understand, time management, hullo|caC Class control is an indication of ‘D’; it suggeslst the teacher draw
| have your attention please, stem and leaf, learners’ attention on what she is to teach
your data already has been arranged in| G Giving hints or clues is a ‘D’ practice which sugtgethat the teacher us

ascending order okay, please time management

it's also important because if you re-write thir

gs

hints and clues to aid learners in the explanaifderms.

A1%

1%}

S

S

es

242



that are not necessary you won't finish
guestion okay, do you understand, so that
there is giving us stem and leaf,

HeL
data

‘d’” in ‘D’ —English, a communication tool (Gee, 20 this suggests that

the teacher is using the mathematical languagecamaunication tool ir]
the explanation of terms.

just calculate your mean, median, whateve
asked there, okay

r i®D

This is indicative of ‘D’, i.e. textbook procedurel$ suggests that th
teacher uses the textbook procedures in gettingntbaning of terms

(Ball, 1990), it also suggests that the teach@ragticing a Calculational

Discourse (Setati, 2005b) in the explanation ofténmns.

L2:84 Yes
Learner
L2:85 Right, don’t re-write there, you should b8WRT |A ‘D’ practice in the classroom. It suggests thaarhers write the
Teacher | finished by now, definition of terms and follow a certain way of peating work in theit
books which is accepted in the mathematics classi(@ee, 2005).
how to calculate the middle, the middleviL ‘d" in ‘D’ —English, a communication tool (Gee, 200 this suggests that
calculate, lets read our data, this is twelve, the teacher is using the mathematical languagecamaunication tool ir
thirteen, fourteen, fifteen, sixteen, this is tiyen the explanation of terms.
twenty, twenty one, twenty etc
L2:86 Yes BB ‘D’ — learner interjection without being called upds a practice in th
Nicole classroom. It shows that blurting out behavioualiswed because Nicol
interjects again.
L2:87 That's your minimum value, that's youmML ‘d’ in ‘D’ —English, a communication tool (Gee, 200 this suggests th:

maximum valuene {okay}, so find the middle

the teacher is using the mathematical languagecamaunication tool ir]
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Teacher

divide the data into two, divide the data into tv
uh, what are you calculating, uh no you dg

n't

the explanation of terms.

have to add them you must count, just count
two three four remember what's this, this

dnk

A procedural explanation, in defining the term amaf level IR2, is par
of the ‘D’, it shows that this way of defining tesis accepted.

IR2
twelve, thirteen, the first score is twelve, the
second score thirteen, fourteen, fifteen, sixteen,
sixteen, seventeen, do you understand
L2:88 Yes
Nicole
L2:89 Where is your textbook, please bring thEB This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher ug
Teacher | textbook to class all the time, a textbook in the explanation of the terms.
you see now if you had your textbook, yo8TB This is indicative of ‘D’, i.e. source of definitio It suggests that th
would be comparing how many did you get, put teacher uses a textbook as a source of definitions
if you count as one like this it is a problem ifuyp
are wrong you are both wrong, do you see,
how many did you get QR This is indicative of ‘D’ practice in the classrooihsuggests that learne
are involved in the definition of terms becausettacher asks a questi
intending to get a response from learners.
L2:90 Thirty two
Nicole
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L2:91
Teacher

Ja{yes} have you found the median

QR ML

This is indicative of ‘D’ practice in the classrooihsuggests that learners
are involved in the definition of terms becausettacher asks a question
intending to get a response from learners.

PQ

‘D’ - procedural question, it suggests that theclem uses procedural
guestions in facilitating learners’ access to tawtogy in the explanation
of terms.

L2:92
Joy

Yes

BB

‘D’ — learner interjection without being called upd@ a practice in th
classroom. It shows that blurting out behaviowaliswed because

(D

L2:93
Teacher

Okay, try to find the median and then discuss
check if it is correct

5 RQ
GD ML

‘D’ - procedural question, it suggests that theclem uses procedural
guestions in facilitating learners’ access to tewtogy in the explanatio
of terms.

-

An indication of an interactive/authoritative pretsion of the teache
(Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests that
learners are instructed to do some work.

=

L2:94
Nicole

It's thirty five

BB

‘D’ — learner interjection without being called up@s a practice in the
classroom. It shows that blurting out behaviouasliswed because Nicole
interjects again as the teacher talks to Joy.

PR

It is an indication of ‘D’ practice and it suggestsvalued’ procedural
response from a learner and the teacher acceptseheing of the term ip
value form which is obtained from a procedural wéjinding median.

L2:95

It's what...

INCS

1%}

Leaving incomplete sentences is a way of talkirggtdacher allows (Ge
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Teacher

2005); therefore, it is a ‘D’ practice she approe¢decause she allow
learners to complete her incomplete sentence.

L2:96 It's thirty five PR It is an indication of ‘D’ practice and it suggests'valued’procedural
Nicole response from a learner and the teacher acceptsdaaeing of the term i
value form which is obtained from a procedural wéfinding median.
L2:97 Why is it thirty five 1J Justifying, a ‘D’ practice which identifies the kain the classroom wit}
Teacher that of mathematicians (Gee, 2005). It suggestsi¢aaners are expecte¢
ML to justify their ideas. Enforcing or encouraging m& form of
mathematical reasoning being.
L2:98 Half is sixteen PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural
Nicole response from a learner and the teacher accepisdaaeing of the term i
ML value form which is obtained from a procedural wé¥jinding median.
L2:99 Sixteen, okay and thirty five, (-) okay let us seBV ‘D’ - which suggests teacher re-voices learnerswaers (Enyedy et al
Teacher | you say half is sixteen, 2008) in the process of defining terms
sixteen it means the first sixteen and the |&R Building on learners’ responses is part of the ‘ID’suggests that th
sixteen, so let us talk about thirty two, thirtyotw teacher uses learners’ responses to prod furtbasich defining terms.
is it an even number or an odd number I _
QR This is indicative of ‘D’ practice in the classrooihsuggests that learne
are involved in the definition of terms becausetdaeher asks a questi
LQ intending to get a response from learners. Teaa$les leading question
ML ‘d’” in ‘D’ —English, a communication tool (Gee, 200 this suggests thg
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the teacher is using the mathematical languagecamaunication tool ir
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the explanation of terms.

L2:100 | Even number ML ‘d" in ‘D’ —English, a communication tool (Gee, 2B this suggests th:

Nicole the learner is using the mathematical languagecasnemunication tool ir
the explanation of terms

L2:101 | Soifitis an even number what do we do BR, ML | Building on learners’ responses is part of the ‘D’suggests that th

Teacher teacher uses learners’ responses to prod furtbasioh defining terms.

PLQ Teacher asks probing/leading question

L2:102 | We add the numbers and divide by two becalRE, IR2 | A procedural explanation, in defining the term amadf level IR2, is par

Nicole | we want to find the half of it ML of the ‘D’, it shows that this way of defining tesns accepted.

L2:103 | Ja{yes} we must take score number sixteen pl&&vID ‘D’ — remoulding, it suggests that the teacher reld® and adds t

Teacher | score number seventeen add them togethern and learner's explanations as she leads learners tewarédetermine

divide by two, is it what you did, AE definitions. This is so because the teacher rensoilddner’'s respons

using the textbook definition.

PP Paraphrasing learner’s answer (Pressley et al,)i98® indication of a
‘D’ practice, here the teacher paraphrases leaextbook descriptive
definition of the term ‘median’

ML ‘d’” in ‘D’ —English, a communication tool (Gee, 200 this suggests thg
the teacher is using the mathematical languagecamaunication tool ir]
the explanation of terms.

PE, IR2 | A procedural explanation, in defining the term amaof level IR2, is par
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of the ‘D’, it shows that this way of defining tess accepted.

is it what you did [with a frontical gesture] G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t
accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.

L2:104 | Yes

Nicole

L2:105 | So which one is it QR This is indicative of ‘D’ practice in the classrooihsuggests that learne

Teacher are involved in the definition of terms becausetdaeher asks a questi
intending to get a response from learners.

L2:106 | Thirty five and thirty seven BB, ML | ‘D’ — learner interjection without being called up@ a practice in th

Mike classroom. It shows that blurting out behavioualiswed because th
teacher is still in an exchange with Nicole, Mikeated the answer.

PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural

response from a learner and the teacher accepitsdaeing of the term i
value form which is obtained from a procedural wa&yinding meanings
of the terms.

L2:107 | Thirty five and thirty seven divide by... INCS, Leaving incomplete sentences is a way of talkirgtdacher allows (Ge

Teacher PE, ML | 2005); therefore, it is a ‘D’ practice she approweédecause she allow
learners to complete her incomplete sentence.

L2:108 | Two BB ‘D’ — learner interjection without being called upa@s a practice in th

Nicole classroom. It shows that blurting out behaviouallewed because whil
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the teacher accepts and attends to Mike’s intéojeddicole shouts as sh
finishes teacher’s sentence.

L2:109
Teacher

Okay, write it,

AC

‘D’ — This suggests that the teacher acknowledges \aalues learners
ideas.

you must write the formula median is equals
(), you write the two numbers and

Using formula is indicative of ‘D’, i.e. some pras in the classroom. It
suggests that the teacher facilitates learnerg€sacto terminology
through the procedural way.

TPD

This is indicative of ‘D’, i.e. textbook procedurel$ suggests that th
teacher uses the textbook procedures in gettingni@ning of terms i
the explanation of the terms.

BWRT

A ‘D’ practice in the classroom. It suggests thaarhers write th¢
definition of terms and follow a certain way of peating work in theit
books which is accepted in the mathematics classi(@ee, 2005).

ML

‘d’ in ‘D’ —English, a communication tool (Gee, 200 this suggests ths
the teacher is using the mathematical languagecamaunication tool ir
the explanation of terms.

divide by...

INCS

Leaving incomplete sentences is a way of talkirgtéacher allows (Ge
2005); therefore, it is a ‘D’ practice she approwédecause she allowy
learners to complete her incomplete sentence.
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L2:110 | Two BB ‘D’ — learner interjection without being called upds a practice in th
Mike classroom. It shows that blurting out behaviouallewed because whe
the teacher goes back to Nicole, Mike shouted t@var as he als
finishes teacher’s sentence.
PR It is an indication of ‘D’ practice and it sugges$tst the teacher accepts
the meaning of the term in value form which is oi#d from a
procedural way of finding median.
L2:111 | Two, okay AC ‘D’ — This suggests that the teacher acknowledgek \aalues learners
Teacher ideas.
L2:112 | Thirty six PR It is an indication of ‘D’ practice and it suggestsvalued’ procedural
Mike response from a learner and the teacher acceptsaaring of the term in
value form which is obtained from a procedural wé¥jinding median.
L2:113 | Thirty six, RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al
Teacher 2008) in the process of defining terms
write it, AC ‘D’ — This suggests that the teacher acknowledgek \aalues learners
answer which is a value form of a definition of teem ‘median’.
okay, don’t just write thirty six, write medigrBWRT | A ‘D’ practice in the classroom. It suggests thatarhers write the

equals to, (-)

A\1”4

definition of terms and follow a certain way of peating work in theit
books which is accepted in the mathematics classi(@ee, 2005).
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ML ‘d" in ‘D’ —English, a communication tool (Gee, 200 this suggests that
the teacher insists on the use of the mathematamajuage as a
communication tool in the explanation of terms.

now what's the formula for the mean, QR This is indicative of ‘D’ practice in the classrootsuggests that learners
are involved in the definition of terms becausettdacher asks a question

F intending to get a response from learners. It sigygests that a formulalis
used to deliver the meaning of the term.

go back and check the formula, IL An indication of an interactive/authoritative pretsdion of the teacher
(Scott et al., 2006), i.e. a ‘D’ practice in thasdroom. It suggests that
learners are instructed to do some work.

how did you write the formula, how do we writ€R This is indicative of ‘D’ practice in the classrootsuggests that learners

our formula are involved in the definition of terms becausetdacher asks a questipn
intending to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of
presentation) (Scott et al., 2006), and a questioth answer teaching
strategy in the definition of terms.

F Using formula is indicative of ‘D’, i.e. some pra in the classroom. It
suggests that the teacher facilitates learnergsacto terminology
through a procedural way of using a formula.

L2:114 | X bar is equal to the sum of... PR, It is an indication of ‘D’ practice and it suggestsvalued’ procedural
Mike TPD, response from a learner and the teacher accepitsghring of the term ip
IR2, value form which is obtained from a procedural wéyinding meanings
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ML of terms.
L2:115 | Good, AC ‘D’ — This suggests that the teacher acknowledges \alues learners
Teacher ideas.
X bar is equal to the sum of all squares RV, ML | ‘D’ - which suggests teacher re-voices learnersvwars (Enyedy et al
2008) in the process of defining terms
RMD, ‘D’ — remoulding, it suggests that the teacher reld® and adds t
AE learner's explanations as she leads learners tewarédetermine
definitions. This is so because the teacher rensolddner’s respons
F using the textbook definition.

[writing the formula on the chalkboard] WLI ‘D’ — writing leaner idea on the board, suggest chea’s
interactive/authoritative approach (Scott et alQ0&, to teaching
terminology

L2:116 | Yes

Mike

L2:117 | The mean not the median, this is the mean, wty Justifying, a ‘D’ practice which identifies the kain the classroom wit}

Teacher | is it the mean not the median that of mathematicians (Gee, 2005). It suggestslélaaners are expecte
ML to justify their ideas. Instigating some form oftm@matical reasoning.
DQ ‘D’ - descriptive question, it suggests that thacteer uses descriptive

guestions in facilitating learners’ access to tewtogy in the explanation
of terms. The question is seeking learners’ con@@pinderstanding of
the terms ‘mean’ and ‘median’
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DM A practice in the ‘D’ which suggests that the teachlifferentiate
meanings of terms in the explanation.

L2:118 | Yes, it is the mean because it is from the formubE, IR2 | A procedural explanation, in defining the term amadf level IR2, is part

Mike F, ML of the ‘D’, it shows that this way of defining tesns accepted.

L2:119 | Yo yo yodno,no,no} NML ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languatigs suggests that the

Teacher teacher at times communicates with the learnera non-mathematical
language.

[shaking her head disagreeing with the learnefr|G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures tp
accompany verbal communication. It suggests tleataacher approves pf
non-verbal communication in the explanation oftérens.

but how did you calculate the mean, ja {yes}, | QAS ‘D’ — which suggests IRE (initiation response ewion type of

ML presentation) (Scott et al., 2006), and a quessiod answer teaching
strategy in the definition of terms.

PQ ‘D’ - procedural question, it suggests that theclkem uses procedural
guestions in facilitating learners’ access to tawtogy in the explanation
of terms.

is it correct QR This is indicative of ‘D’ practice in the classrootsuggests that learners
are involved in the definition of terms becausettdacher asks a question
intending to get a response from learners.

L2:120 | No
Mike
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L2:121 | No, RV ‘D’ - which suggests teacher re-voices learnersvwars (Enyedy et al
Teacher 2008) in the process of defining terms
so how must you calculate the mean QR ML | This is indicative of ‘D’ practice in the classrooihsuggests that learners
are involved in the definition of terms becausetdaeher asks a questi
intending to get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response ewion type of
presentation) (Scott et al., 2006), and a quessiod answer teaching
strategy in the definition of terms.

PQ ‘D’ - procedural question, it suggests that thecles uses procedur
guestions in facilitating learners’ access to tewtogy in the explanatio
of terms.

[hands gestures wanting to know how the me@n ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t
is calculated] accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.
L2:122 | You must use this formula which is x bar|iBE, IR2 | A procedural explanation, in defining the term a@ndf level IR2 becaus
Mike equal to... F, ML they are to use the formula, is part of the ‘D’sltows that this way @
defining terms is accepted.
L2:123 | Yes you must use this formula RV, F | ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al
Teacher ML 2008) in the process of defining terms
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[pointing to the formula written on the board] | RCW Referring to chalkboard work is an indicative dbapractice. It suggests
that the teacher values chalkboard work as shese@s pointing to th
work at the board in her explanation of the terms.

G ‘D’ — Grammar 2 (Gee, 2005), in that the teacheesugestures t
accompany verbal communication. It suggests tleatgacher approves
non-verbal communication in the explanation oftérens.

L2:124 | Ok

Mike

L2:125 | Let us use our calculators, mode right, do ydut ML | Using artefacts is part of the ‘D’; it suggeststttiee teacher uses objec

Teacher | still remember that, mode... when explaining terms. The teacher is asking learrte use their
calculators to find mean and is classified as ptaca. The teacher i
using mathematical language

L2:126 | The steps or the number that is appearing| tie ‘d’ in ‘D’ —English, a communication tool (Gee, 20 this suggests th:

Mike most because it is the mode of the numbers the learner is supposed to use the mathematicajudme as ¢
communication tool in the explanation of terms.

L2:127 | Two

Teacher

L2:128 | This one [points at two on his calculator]

Mike

L2:129 | Ja{yes} two, then enter your scores, where adat Learners are expected to have calculators

Teacher | your calculators
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Lesson Four: Coded Transcript

Speaker

Utterance

Code

Comment

L4:1
Teacher

[We entered the classroom, this time learnegeVs
were sited talking to each other but their voic€T1

were lowered. The teacher greeted the lear
and ordered them to pull out their group p
exam question papers and asked them to an
certain questions on statistical averages f
those papers].

ners
aseB
Sswer
fom

D’ — group work, it suggests teacher’'s teachingatstgy which
creates and engages learners in sound CIT1 paifemmteraction
when teaching mathematical terms (Scott et al.6200

| want you to continue answering thag
guestions from the exam papers, and then
group will present a solution of a question to
class.

Sk
pach
the

An indication of an interactive/authoritative pretdion of the
teacher (Scott et al., 2006), i.e. a ‘D’ practicethe classroom.
suggests that learners are instructed to do some wo

Stop concentrating on your book, we all ha
eeh question papers, this is one of the typ
exam questions, | want you to answer them &

W@BWS
IGIT1
wfter

you have discussed with people in your group?ID

will be back after twenty five minutes, okay

D’ — group work, it suggests teacher’'s teachingatstgy which
creates and engages learners in sound CIT1 paifemmteraction
when teaching mathematical terms (Scott et al.6200

L4:2 Yes UR ‘D’ — unison response, it suggests that this wapmswering (Gee

Class 2005) is allowed by the teacher

L4:3 Try to select a person who is going to presglfit, An indication of an interactive/authoritative pretsion of the
not all questions, I'm going to give a chance to teacher (Scott et al., 2006), i.e. a ‘D’ practicethe classroom.
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Teacher

each group to give us a solution to a question,

Try as many questions as you can present.

suggests that learners are instructed to do some wo

Are you discussing with your group? [leavi

NnGWS

‘D’ — group work, it suggests teacher’s teachingatsigy which

the class for a meeting] CIT1, creates and engages learners in sound CIT1 paifemmteraction
GD when teaching mathematical terms (Scott et al.6200
L4:4 Yes UR ‘D’ — unison response, it suggests that this wanmdwering (Gee
Class 2005) is allowed by the teacher
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Appendix D: Teacher Interview Coded Transcript

Speaker | Utterance Code

Comment

1Q1 What do you consider as a better way of introdaing| Q1
mathematical terms to learners in your class?

P-R1 | think... is to assess where the learners are at, fiwhat they PK
already know about what | want to teach them...thihkgs their
prior knowledge,

‘D’ — prior knowledge, a practice in the classrodtn.
suggests that learners’ prior knowledge is assesse
before new mathematical terms are taught to them

what they think the mathematical term | want tockeanean aftef

Term verbalising is an indication of ‘D’ in the

saying and classroom, it suggests that the teacher tells éesrn
vi terms and asks them questions as she promotes

exchanges in defining the terms.
writing the term on the board. WTB ‘D’ - chalkboard use, a classroom practice, which

indicates that that the teacher writes the terrthen
board for learners to see and draw their atterttidhe
term. A practice which suggests teacher’s
interactive/authoritative presentation of termslass
(Scott et al., 2006).

I normally ask them questions relating to what hiv@ introduce or QR
if we had done the main topic and maybe the tewarit to teach is
in the subtopic

This is indicative of ‘D’ practice in the classrooth
suggests that learners are involved in the dedimitf
terms because the teacher asks a question intetadi
get a response from learners.

258



QAS

‘D’ — which suggests IRE (initiation response
evaluation type of presentation) (Scott et al.,600

and a question and answer teaching strategy in the

definition of terms.

| recap what | had taught them to lead to whatntwa teach. what
| have noticed with my learners is that when

RK

Recapping previous work is a ‘D’ classroom practic
which suggests that the teacher uses previousjhta
knowledge to introduce the lesson in defining the
terms.

| write a mathematical term on the board which e familiar to
them they keep quiet and | know they do not knaw tdrm then,

WTB

‘D’ - chalkboard use, a classroom practice, which
indicates that that the teacher writes the terrthen
board for learners to see and draw their atterttidhe
term. A practice which suggests teacher’s
interactive/authoritative presentation of termslass
(Scott et al., 2006).

if it needs a diagram for me to illustrate the térdnaw it and

WTB

‘D’ - chalkboard use, a classroom practice, which
indicates that that the teacher writes the terrthen
board for learners to see and draw their atterttdhe
term. A practice which suggests teacher’s
interactive/authoritative presentation of termslass
(Scott et al., 2006).

illustrate using the diagram.

Art

Using artefacts is part of the ‘D’; the chalkboard
drawn diagrams are used in the explanation of tern

e

=
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If 1 definitely know, during my planning, that therm | am going Art Using artefacts is part of the ‘D’; models and ¢har

to teach is very new, | bring all the necessarpueses such as necessary are used in the explanation of terms.

models or charts if | have them.

But sometimes when | write something on the boanicivthey do WTB ‘D’ - chalkboard use, a classroom practice, which

have a clue about it, indicates that that the teacher writes the terrthen
board for learners to see and draw their atterttdhe
term. A practice which suggests teacher’s
interactive/authoritative presentation of termslass
(Scott et al., 2006).

its normally shown by their facial expressioeh... E A facial expression, Grammar 2, is used to
communicate (Gee, 2005), therefore, itis a ‘D’
practice. It suggests that the teacher approvasmof
verbal communication in the explanation of the ®rrn

| just switch to questions of wanting to know wktay know about QR This is indicative of ‘D’ practice in the classrooit

that. But for the topic | am teaching on five numisimmary suggests that learners are involved in the dedimidif

(averages) terms because the teacher asks a question intetadi
get a response from learners.

QAS ‘D’ — which suggests IRE (initiation response

evaluation type of presentation) (Scott et al.,6)00
and a question and answer teaching strategy in the
definition of terms.
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| first asked the learners to bring their last terrmarks from 13 HW This is indicative of ‘D’ practice in the classrooit
exercises be it a test, homework or class workabwe could work suggests that learners are given homework in
on the marks as our data. preparation of the next lesson.
IL An indication of an interactive/authoritative
presentation of the teacher (Scott et al., 2008) ai
‘D’ practice in the classroom. It suggests thatreas
are instructed to do some work.
Because we were looking at averages | just asked tb find theirl PQ ‘D’ - procedural question, it suggests that the ke
average mark of the list uses procedural questions in facilitating learners’
access to terminology in the explanation of terms.
1Q2 Do you use informal knowledge or formal knowlede when| Q2
introducing or teaching mathematical terms and whywould you
use it
P-R2 You know what, | use both informal IK ‘D’ — informal knowledge, a practice in the classnmo
which suggests that the teacher uses learners’
everyday knowledge as a platform to teach
terminology (Vygotsky, 1978; Moschkovich, 2003;
Adams, 2003)
and formal knowledge just like what | did when traduced thig FK Formal knowledge is a ‘D’ practice which indicates

topic

that the teacher explains the terms in a matheaiatic
way (Moschkovich, 2003; Adams, 2003).
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| used their knowledge of general averadgecause

PK

‘D’ — prior knowledge, a practice in the classrodin.

suggests that learners’ prior knowledge is assessed

before new mathematical terms are taught to them

when they show that what | have written on the #daarknown to
them | assume it's informal or

WTB

‘D’ - chalkboard use, a classroom practice, which
indicates that that the teacher writes the terrthen
board for learners to see and draw their atteritdhe
term. A practice which suggests teacher’s
interactive/authoritative presentation of termslass
(Scott et al., 2006).

when | assume that they know something informaligua what |
want to teach | will ask them some questions aridiifd that they
have some correct mathematical definition of whaim teaching
then it becomes easy for me to continue

QR

Question and response, this is indicative of ‘D’
practice in the classroom. It suggests that learaer
involved in the definition of terms because thecheal
asks a question intending to get a response from
learners.

QAS

‘D’ — which suggests IRE (initiation response

evaluation type of presentation) (Scott et al.,600
and a question and answer teaching strategy in the
definition of terms.

but | make sure | give them mathematical exampdekdefine ano
where and when the terms are used so that thayggedight and

ML

‘d’ in ‘D’ —English, a communication tool (Gee,

2005), this suggests that the teacher is using the
mathematical language as a communication toolan
explanation of terms.

A
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| ask them to write the definition in their bookssuch a way thatBWRT

they do not forget its mathematical meaning congbare other
meanings.

A ‘D’ practice in the classroom. It suggests that
learners write the definition of terms and follow a
certain way of presenting work in their books whigl

accepted in the mathematics classroom (Gee, 2005).

If the learners do not have any clue about whan lta teach | just
go straight to formal mathematical meaning, thowsgimetimesg
when necessary | use the informata.help them understand if thg
are not getting it but I... normally go straight tarrhal
mathematical meaning because | want the learnegettd straight
from the mathematical point of view so that theyndd mix ideas or
the meanings and it is also easy for me to exglanterms..in a
mathematics way as | understand them well that way.

ML

D
<

‘d’ in ‘D’ —English, a communication tool (Gee,

2005), this suggests that the teacher is using the
mathematical language as a communication toolan
explanation of terms.

1Q3 Looking at the whole topic you are teaching whiaterms did the | Q3
learners get straight and what terms did they strugle with?
What could be the reason?
P-R3 The words mean, mode and range were understooel epsily and TPD This is indicative of ‘D’, i.e. textbook procedurds

they were easy to find than median and quatrtiles.

suggests that the teacher uses the textbook pness
in getting the meaning of terms in the explanatr
the terms.
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| think they understood the first three becausey thee easy tq
calculate...for example mean is what they used tb aatrage,
mode being what appears most in their data

» TPD

This is indicative of ‘D’, i.e. textbook procedurds
suggests that the teacher uses the textbook pnese
in getting the meaning of terms in the explanatr
the terms.

and range, | taught them to think of it as theafise between thelK

starting point and the end point of the data though

‘D’ — informal knowledge, a practice in the classnmo
which suggests that the teacher uses learners’
everyday knowledge as a platform to teach
terminology (Vygotsky, 1978; Moschkovich, 2003;
Adams, 2003)

DE

A descriptive explanation, a textbook descript
definition of the term which is of level IR3 is panf
the ‘D’. It suggests that the teacher accepts gase
definition of terms in the explanation of terms.

| was referring to the difference between the sesalaind the larges
value. Coming to the median and the quatrtiles,

5K

Formal knowledge is a ‘D’ practice which indicates

that the teacher explains the terms in a matheaiatic

way (Moschkovich, 2003; Adams, 2003).

DE

A descriptive explanation, a textbook descript
definition of the term which is of level IR3 is panf
the ‘D’. It suggests that the teacher accepts qase
definition of terms in the explanation of terms.

du

ive

ive
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| think their difficulty for median was when the mber of numbers

is even they sometimes get a value which is ntiteir data so the
get confused but when the number of numbers istloeladnedian ig

easy to pick because it appears to be the middigauand for the

<

PE

IR2

A procedural explanation, in defining the term &nd
of level IR2, is part of the ‘D’, it shows that shivay
of defining terms is accepted.

guartiles as percentiles... normally they want totbetpercentage
as (25%, 50%, 75%) to show that they are in quarteey do no
know that it depends on the data they have...theypeoendata
which they will be working on with a set of constgee numbers
and maybe because they cannot link these wordsamiyhof their
everyday words so they do not readily get it.

P ——t

TPD

This is indicative of ‘D’, i.e. textbook procedurds
suggests that the teacher uses the textbook pness
in getting the meaning of terms in the explanatr
the terms.

1Q4

Do you borrow some definitions of the terms fron other sources
e.g. other textbooks, life situations or other pedp’s definitions
(verbal or texts). Why?

Q4

P-R4

| use any source of information available which deip me to
make the learners understand, you know, the typkeahers we
have here are not from rich families where we asgstimy might
have resources at home or to think they might geteshelp af
home, they only get school knowledge from us teeclaad not

from anywhere,...we really struggle to get them ustierd what we

are teaching so | should be resourceful myself rdeo to help
them...also our school is not equipped like othepsthwhich have
computers for learners to get information its ontg here as
teacher who have access to a computer not leatness.definitions

of different sources for example when | was teaghirem about thg

D

DS

An indicative of ‘D’, i.e. source of definition. It
suggests that the teacher also accepts differenteso
of definitions
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word data, for them to understand what data means

| send them in their groups, and these are permameuaps in that GWS ‘D’ — group work, it suggests teacher’s teaching
class, CIT1 strategy which creates and engages learners irdso
CIT1 pattern of interaction when teaching
GSB mathematical terms (Scott et al., 2006)
to go and collect the following information for && days, group A,HW This is indicative of ‘D’ practice in the classrooin
number of people in each family of 12 families; yosd, number of suggests that learners are given homework in
learners in each class in our school; group C nurmbgirls and preparation of the next lesson.
group D number of boys in the classes here at $choo
so that they know what is it that becomes data whew find it in| STB This is indicative of ‘D’, i.e. source of definitio It
their textbooks. suggests that the teacher uses a textbook as @esafu
definitions
| also encourage my learners to go and ask othepl@especially DS An indicative of ‘D’, i.e. source of definition. It
teachers here at school even after | have taughin thhe suggests that the teacher also accepts differenteo
terminology or to read around Fl of definitions and that, learners are free to seurc
information around.
and from the textbook for them to understand beitber than just ER This is indicative of ‘D’ practice in the classrooit
from me as their teacher and if they get somethiffigrent they B suggests that learners are encouraged to read abo

should come back and tell us in class what theyeh#und
different. | want them to be resourceful also.

terms from the textbook,

=

ut
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1Q5 What do you consider as a proper definition othe mathematical | Q5
term you teach? Why?
P-R5 Not to confuse my learners and also myself | stiok the| STB This is indicative of ‘D’, i.e. source of definitio It
mathematical definitions of the textbook only amtduse suggests that the teacher uses a textbook as @esafu
definitions

ML ‘d’” in ‘D’ —English, a communication tool (Gee,
2005), this suggests that the teacher is using the
mathematical language as a communication toolan
explanation of terms.

LL ‘D’ — leads learners, a practice in the classrolbm.
suggests that the teacher leads learners througle in
defining of terms.

we teach towards examinations it is better to teadhat is| STB This is indicative of ‘D’, i.e. source of definito It
commonly accepted and we know what is commonly @eceis in suggests that the teacher uses a textbook as@esufy
the textbook... definitions

ML ‘d’” in ‘D’ —English, a communication tool (Gee,

2005), this suggests that the teacher is using the
mathematical language as a communication toolan
explanation of terms.
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LL

‘D’ — leads learners, a practice in the classrolbm.
suggests that the teacher leads learners througle in
defining of terms.

| want my learners not to get surprised when thegrthe sam
word being used in different contexts they shouldow the
mathematical meaning and be able to use it properyathematics

eSTB

This is indicative of ‘D’, i.e. source of definitio It
suggests that the teacher uses a textbook as@esufy
definitions

ML

‘d’ in ‘D’ —English, a communication tool (Gee,

2005), this suggests that the teacher is using the
mathematical language as a communication toolan
explanation of terms.

LL

‘D’ — leads learners, a practice in the classrolbm.
suggests that the teacher leads learners througle in
defining of terms.

1Q6

Why were you using the language of instructionlanguage of
mathematics) throughout your teaching?

Q6

P-R6

We do have learners who speak different languageaddition, |
even have foreign children from Zambia and Lesathihat class, 4
lot are Zulus and | am a Xhosa, so I...find it unfeor use my
language which will make a few to benefit and addiimd myself
confident in using English, it's easy for me be@aus did
mathematics in English at school also.

ML

‘d’ in ‘D’ —English, a communication tool (Gee,
2005), this suggests that the teacher is using the
mathematical language as a communication toolan
explanation of terms, for there are learners dedsint
languages.

268

=



Besides | want the learners to be confident angktdhe definitions ML ‘d’ in ‘D’ —English, a communication tool (Gee,
straight in the accepted language of mathemati¢chaahey do not 2005), this suggests that the teacher is using the
get confused when they come across the words irerpth mathematical language as a communication toolan
subjects...they should be able to differentiate a herattical explanation of terms.
meaning from other subjects’ meanings of the saorel w
1Q7 What classroom communications do you see efféae in making | Q7
the learners understand mathematical terms?
P-R7 | find group work and report back working well fore, as you just GWS ‘D’ — group work, it suggests teacher’s teaching
saw in most lessons, CIT1 strategy which creates and engages learners irdso
CIT1 pattern of interaction when teaching
mathematical terms (Scott et al., 2006)
because even if | would have explained the dediniti. learners GD Group discussion an indication of ‘D’ in the class
need to discuss on their own and with this room. It indicates that learners are allowed touks
the meanings of terms in their groups.
they share their understandings and they do thaigugheir| NML ‘d’ (Gee, 2005) in ‘D’ — non-mathematical language
languages... this suggests that learners are allowed to comrate
in their own languages at times
...and it helps those who would have missed duringteaghing.,| Art Using artefacts is part of the ‘D’; models and

Another communication they get the terms bettewigen | use
examples, models or go out of class like what ttielyto go and
collect their own data for them to understand vd@dt is.

examples if necessary are used in the explanation
terms.
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And terms whose meanings can be demonstratédthere is &
demonstration to accompany the word most of theaerstand it
very well though | cannot give an example of suandwnow.

‘D’ — Grammar 2 (Gee, 2005), in that the teachesu
gestures to accompany verbal communication. It
suggests that the teacher approves of non-verbal
communication in the explanation of the terms.

But normally | write the term on the board

WTB

‘D’ - chalkboard use, a classroom practice, which
indicates that that the teacher writes the terrthen
board for learners to see and draw their atterttdhe
term. A practice which suggests teacher’s
interactive/authoritative presentation of termslass
(Scott et al., 2006).

and ask questions, and when they give some response

OR

This is indicative of ‘D’ practice in the classrootn
suggests that learners are involved in the dedimidif
terms because the teacher asks a question intetadi
get a response from learners.

QAS

‘D’ — which suggests IRE (initiation response

evaluation type of presentation) (Scott et al.,600
and a question and answer teaching strategy in the
definition of terms.

I might use the responses to ask more questioasa®w-up...or

RFQ

A ‘D’ in that the teacher uses learners’ respornses
ask further questions and it suggests teacheréd tdv
response the IR2/3, prodding learners towards a
predetermined definition of the term.

A
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BR

Building on learners’ responses is part of the ‘D’

suggests that the teacher uses learners’ resptmses
prod further ideas in defining terms as the teacher

indicates that she may use learners’ responsesktp
further questions.

| ask them to read from the textbook and explaith® class thei
understanding of the terms...then

rER

B

This is indicative of ‘D’ practice in the classrooth

suggests that learners are encouraged to read about

terms from the textbook, because the teacher asks
learners to read from their text books and expiain
the class.

| finalise by explaining the term

SD

Summing-up classroom deliberations are an indinat
of ‘D’, it suggests that the teacher is the |leaated

knows when to close up discussions. It also suggest

that predetermined definitions are given by thethea
because she indicates that she finalises by expiain
the term according to the textbook.

according to the textbook we are using in class.

STB

This is indicative of ‘D’, i.e. source of definitio It
suggests that the teacher uses a textbook as @esafu
definitions because the teacher finalises by expigi
the term according to the textbook

=
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Appendix E: Data Analysis

Tabulated Like Terms

Speaker Utterance Code Comment

L1:16 Okay AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.

Teacher

L1:18 right median AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas by saying “right
Teacher median” and asked for its abbreviation. Teachew&uating learners’ response.

L1:24 Right, AC | ‘D’ — This suggests that the teacher accepts dasariexplanation of the term by acknowledgir
Teacher it “Right”, it also shows that she values learnédgas. Evaluates learners answer.

L1:28 okay AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.

Teacher

L1:34 right, AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.

Teacher

L1:36 Right, AC | ‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.

Teacher

L1:49 Right AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.

Teacher

L1:59 right who is done with | AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.
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D

Teacher number 2a,

L1:79 the median is correct, | AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas when she says th
Teacher you say three, two, one.|. median is correct.

L1:83 Fourja {yes} AC | ‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.
Teacher

L1:90 Okay 36,6 AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.
Teacher

L2:11 Right, thank you, AC | ‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas.
Teacher

L2:21 Right AC | ‘D’ — This suggests that the teacher acknowledgeésvalues learners’ ideas
Teacher

L2:25 Right [encouraging AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.
Teacher again]

L2:38 Good AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.
Teacher

L2:109 Okay, write it, AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.
Teacher

L2:111 Two, okay AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.
Teacher
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L2:113 write it, AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ answer which is a value
Teacher form of a definition of the term ‘median’.

L2:115 Good, AC | ‘D’ — This suggests that the teacher acknowledgesvalues learners’ ideas.

Teacher

The illustration in this table is that:

The teacher was acknowledging learners’ ideas.

The acknowledgements were fairly distributed invhmle of Lessons 1 and 2 as is depicted by thestur the first column, but this did
not happen in Lesson 4 mainly because the teaeverlgarners work to do in groups as she left ldesdor a meeting.

The frequency of teacher acknowledging learnersitrdautions was fairly high in both the lessonsd drmecause of this, it can be
assumed the data shows that the teacher acknowladdevalues learners’ ideas (Gee, 2005) whenidgfiarms.

The teacher uses ordinary language in most uttesati@an the mathematical language in lines L1:1Bldan79 when acknowledging
learners’ ideas.

The mostly used word in the acknowledgements ghtrimplying that the teacher had established mmia the class that when learners
contribute positive to what is being taught sherappte their efforts regardless of a repetitive aéa word. It also implies that the
teacher creates a social teaching environment wisiatonducive to learning and the class becomesnamunity of mathematics
participants (Gee, 2005).

Also implied is that the acknowledgements were uagdn encouragement mode for learners to patiéciad contribute to their
learning of mathematical terminology, thus parttipg in the construction of their own knowledgelod mathematical terms (Webb &
Webb, 2008; Lobato et al., 2005)

Speaker Utterance Code Comment
L1:86 Right, any group which have done the stem and |eaft Using artefacts is part of the ‘D’; learners arpexted to have their
Teacher drawn stem and leaf on table in the process ofaéxiplg terms.
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L1:88 Stem and leaf how did you get this Art Using artefacts is part of the ‘D’; here learnams expected to be

Teacher able to explain how they got the stem and leafiartde process of
explaining learners are giving their knowledgesasfits which make
up the stem and leaf.

L1:90 okay can you count your data here, in the stem 10Art Using artefacts is part of the ‘D’; the teachenseng the stem and

Teacher good, can you arrange stem and leaf in a correct leaf in the explanation.

way,

L1:98 When did you do it (...) with stem and leaf Art Using artefacts is part of the ‘D’; the teacheistson using the

Teacher stem and leaf in the explanation.

L1:99 No, we did it there, stem and Idaf{this one} Art Using artefacts is part of the ‘D’; learners arpexted to have their,

Learner drawn stem and leaf.

L1:100 continue doing the first quartile, third quartiter Art Using artefacts is part of the ‘D’; learners arpexted to use their

Teacher number three, using stem and leaf drawn stem and leaf to find value form of the terms

L2:55 Which group, you, right okay let's look at what | Art Using artefacts is part of the ‘D’; the chalkbodrdwn diagram is

Teacher Brenda has drawn there used in the explanation of terms.

L2:125 Let us use our calculators, mode right, do you sti| Art Using artefacts is part of the ‘D’; it suggeststitie teacher uses

Teacher remember that, mode... objects when explaining terms. The teacher is gdlearners to use
their calculators to find mean and is classifieghiaedural

L2:129 Ja{yes} two, then enter your scores, where are ypArt Learners are expected to have calculators

Teacher calculators
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P-R1 | draw it and illustrate using the diagram. Art Using artefacts is part of the ‘D’; the chalkbodrdwn diagrams are
used in the explanation of terms.
| bring all the necessary resources such as modelg\rt Using artefacts is part of the ‘D’; models and ¢th#rnecessary are
charts if | have them. used in the explanation of terms.
P-R7 when | use examples, models or go out of class ljké&rt Using artefacts is part of the ‘D’; models and epées if necessary
what they did to go and collect their own data are used in the explanation of terms.

What this table illustrates is that:

The teacher used the diagrams of stem and leatalodlators as artefacts in the explanation of eratktical terms.

The teacher use of artefacts occurred in less@msl 2; towards the end of lesson 1, the middlesdgdn 2 and towards the end of lesson
2. This seem to imply that artefacts are used whenecessary because they were not used in tlodevdi the lessons, the data shows
that some terms were explained without the usetefeets e.g. the term ‘range’ (see transcriptle Tike of artefacts did not take place in
lesson 4 because it was not necessary, for thediesawere attempting question paper questions.

The teacher’'s emphasis on learners having dravgraiies in their books and on the chalkboard as Ibisereed data shows implies that
the teacher uses artefacts and has a belief (®&&) 2hat they play a very important role in theilfeation of learners’ access to
mathematical terminology.

The use of stem and leaf to find the first quardifel third quartile, for number three, in L1:10@wk that learners effectively access
meanings of those terms procedurally and also edp# that the source of definition is the texthook

The importance in the use of artefacts was alsdhesiped on by the teacher as shown by the interdaga. The teacher indicated that
she draws diagrams to illustrate some points inleaening of terms, brings models and charts wheressary or put examples, this
implies that the teacher uses specific artefactearprocess of defining the mathematical ternthédearners, thus, using objects (Gee,
2005) such as models to help learners master vie@ ghathematical definitions of terms.

As seen in the text (column 2), the teacher usdabenatical language, it implies that the teach@susathematical language when
teaching.
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Speaker | Utterance Code Comment

L1:9 We only look to BB ‘D’ — learner interjection without being called upt a practice in the classroom. It shows thattiplg

Nicho three first quartile out behaviour is allowed because Nicho interjeegthie the teacher was still talking to Joy and wlad
condemn it instead the teacher-learner exchangesmnesv between the teacher and Nicho.

L1:46 Fifty two... the BB ‘D’ — learner interjection without being called upt a practice in the classroom. It shows thattiplg

Learner | range out behaviour is allowed because the learner sdauethe answer without being called upon.

L1:82 Four BB ‘D’ — learner interjection without being called upt a practice in the classroom. It shows thattipig

Peter out behaviour is allowed because while the teaslasrthe learner L1:80 Peter finished the teacher’s
sentence.

L1:.97 Yes BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg

Brenda out behaviour is allowed because while the teaslasrstill addressing the whole class L1:95, Brend
shouted for the class when she was not nominated.

L2:7 Ehe wena BB ‘D’ — learner interjection without being called upts a practice in the classroom. It shows thattioig
Nicole awuyibalanga out behaviour is allowed because after the teacadrinsisted the class on the use of the ML, Ni
{you, you did not shouted in a NML to Thabo as if she hadn’t heardtvhe teacher was emphasising on.

write it}
L2:31 No, no [with BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg
Peter flying hands and out behaviour is allowed because the teacher whtahltng to Joy and Peter interjected yet he hadl
head shaking in been called upon.
disagreement]
L2:50 Box and whiskers| BB ‘D’ — learner interjection without being called up a practice in the classroom. It shows thattiolg
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Nicole out behaviour is allowed because Nicole angwered “Box and whiskers” when the teacher wks s
talking to Brenda and was not called upon.

L2:62 No BB ‘D’ — learner interjection without being called upt a practice in the classroom. It shows thattiplg

Nicole out behaviour is allowed because Nicole interjecigain.

L2:68 Yes BB ‘D’ — learner interjection without being called upt a practice in the classroom. It shows thattiplg

Joy out behaviour is allowed because while the teash&tll talking to Nicole, Joy interjects beforalled
upon by the teacher.

L2:78 They have given BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg

Nicole the scores out behaviour is allowed because Nicole interjbetore called upon by the teacher who is stillitagk
to Sam..

L2:86 Yes BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg

Nicole out behaviour is allowed because Nicole interjagigin.

L2:92 Yes BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg

Joy out behaviour is allowed because Joy interjectsnaga

L2:94 It's thirty five BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg

Nicole out behaviour is allowed because Nicole interjag@in as the teacher talks to Joy.

L2:106 | Thirty five and BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg

Mike thirty seven out behaviour is allowed because the teacherllisnséin exchange with Nicole, Mike shouted the
answer.

L2:108 | Two BB ‘D’ — learner interjection without being called up@ a practice in the classroom. It shows thattiolg

out behaviour is allowed because while the teaabeepts and attends to Mike’s interjection Nicole
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Nicole shouts as she finishes teacher’s sentence.
L2:110 | Two BB ‘D’ — learner interjection without being calledapis a practice in the classroom. It shows thattiolg
Mike out behaviour is allowed because when the teaaes lgack to Nicole, Mike shouted the answer as|he

also finishes teacher’s sentence.

The illustration in this table is that:

Learners are blurting out their ideas without besatied by the teacher.

The blurting out of ideas was fairly distributedtive whole of lessons 1 and 2 as is depicted byuitms in the first column, but this did
not happen in lesson 4 mainly because the teaetverlgarners work to do in groups as she left lgesdor a meeting.

Blurting out behaviour occurred in both lessonslinmg that the teacher accepted the behaviour. fidguency of the behaviour was
higher in lesson 2 than in lesson 1, and in thgecd is assumed the data shows that learners mwere assertive in lesson 2 than in
lesson 1. Also implied is that the teacher knovesatsertiveness of her learners, therefore, neettcept the behaviour in the definition
of terms.

Learners used mathematical language in most uttesatinan ordinary language in lines L1:97, L2:7.6P2 L2:68, L2:86 and L2:92
when interjecting and the teacher did not condetmihis implies that the teacher created a soemining environment for learners and
thus making the class a community of mathematicscgzants (Gee, 2005).

Of the learners who interjected, Nicole dominatedesson 2 and this implied that she was a vergraags learner and she might have
been absent in lesson 1 because she was not ahmirgdrjectors of lesson 1. Nicole’s presenceegsdn 2 made the frequency of the
blurting out behaviour higher than that of lessorB§ not condemning the behaviour the teacher sdeimendicate it was part of
classroom Discourse

Also implied is that the acceptance of the behavieas used as an encouragement mode for learng@articipate and contribute to
their learning of mathematical terminology, thustiggating in the construction of their own knowtge of the mathematical terms
(Webb & Webb, 2008; Lobato et al., 2005)
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Speaker | Utterance Code Comment
L1:59 ...you must write quartile, median, range or...| BWRT A ‘D’ practice in the classroom. It suggests thacteer insist or
Teacher | what? please don't just write anything you don't learners to write some work on the definition ahte and follow g
know, certain way of presenting work in their books whislaccepted ir
the mathematics classroom (Gee, 2005).
L1:75 But you did not write it here, you have written| BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | sixty seven what is (...) learners to write some work on the definition efite and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
the other thing you must write is a median in | BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
brackets Q2, in brackets Q2 (...), learners to write some work on the definition afrie and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
L1:77 You have written Q1 (...) BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher learners to write some work on the definition afrie and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
L1:79 But you have not written anything for today, | BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | remember you are all learners no spectators, you learners to write some work on the definition ofis.

must write, eeh I'm coming there, lower quartile,

the median is correct, you say three, two, one....

ja [yes] you have to write it down, after two
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months you would have forgotten

L1:85 people write in full in your books, when you | BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | study you need to understand it, don’t learners to write some work on the definition afrie and follow a
summarise here, write it in full [silence] certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
L1:92 they must label, don't just write eeh, also they BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | should label that it is a stem and leaf, learners to write some work on the definition afrie and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
L2:57 show your five number summary then you say BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | minimum value, lower quartile, medium, upper learners to write some work on the definition efite and follow a
guartile and maximum value, certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
L2:59 Okay, so you can draw it using a free hand, sitBWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | down, it looks symmetrical but if, people you learners to write some work on the definition afrie and follow a
must use a ruler try and do some scale, don't, certain way of presenting work in their books whiglaccepted in
now if you look at the eeh, Brenda has drawn the mathematics classroom (Gee, 2005).
box and whiskers using free hand. Right?
L2:63 Oh you have drawn it nicely, let's sge{yes} | BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | good but you must label, please show them, learners to write some work on the definition afrie and follow a

label, don’t put five there, put five number
summary,

certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
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L2:73 just write on top there five number summary, | BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | stem and leaf (...), stem and leaf, five number learners to write some work on the definition efite and follow a
summary, minimum value, maximum value, certain way of presenting work in their books whiglaccepted in
write everything to be clearer for you, you must the mathematics classroom (Gee, 2005).
write five number summary,
L2:75 Ja{yes} but why do you squeeze it here, just | BWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | write it here, write it neatly here, the five numbe learners to write some work on the definition efite and follow a
summary , write here five number summary here certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
L2:77 so you write five number summary, no you mu8WRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | write, you know what, you must write in your learners to write some work on the definition afrie and follow a
book so that when you look at your information certain way of presenting work in their books whiglaccepted in
after three months it gives you correct the mathematics classroom (Gee, 2005).
information, because if it is just numbers like
this after three months (...),
L2:79 you have been given scores there as stem andBWRT A ‘D’ practice in the classroom. It suggests thecteer insist
Teacher | leaf you don’t have to re-write, right, learners to write some work on the definition efite and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
L2:85 Right, don’t re-write there, you should be BWRT A ‘D’ practice in the classroom. It suggests thaecteer insist
Teacher | finished by now, learners to write some work on the definition efite and follow a

certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).
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L2:109 | you must write the formula median is equals toBWRT A ‘D’ practice in the classroom. It suggests thecteer insist

Teacher | (-), you write the two numbers and learners to write some work on the definition efite and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).

L2:113 | okay, don't just write thirty six, write median | BWRT A ‘D’ practice in the classroom. It suggests thacteer insist

Teacher | equals to, (-) learners to write some work on the definition efite and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).

P-R2 | ask them to write the definition in their books BWRT A ‘D’ practice in the classroom. It suggests thecteer insist

in such a way that they do not forget its
mathematical meaning compared to other
meanings.

learners to write some work on the definition ofrie and follow a
certain way of presenting work in their books whiglaccepted in
the mathematics classroom (Gee, 2005).

What this table illustrates is that:

* The teacher instructs learners to write the workleimition of terms in their books and insistsaoertain way of presenting it.

* From the data, learners were asked to write i thadks as from the middle of each lesson (1 andl 2) the end as shown by the turns
in the first column, it can be assumed the datavsitbat the teacher asks learners to write som& wothe definition of terms after the
teaching of those terms has taken place. No wriaingork in books took place in lesson 4.

» There were more turns of teacher’s insistence ork wariting in lesson 2 than in 1 implying that theacher consolidates her
explanations of the terms by making sure all le@reve written down the explanations for theiufatreferences in knowledge
construction and deeper understanding of the mganin

» The teacher used the mathematical language intteences this suggests that the teacher uses metibal language in defining the
mathematical terms as a resource in the explandtiea (2005) considers language creates a pohtieal when people talk and write.

» The emphasis by the teacher on work writing implret when defining mathematical terms learnerstmuise or record down what

they are doing, this is indicated by the utterariBeit you have not written anything for today, remter you are all learners no
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spectators, you must write” L1:79. It also implteat the teacher facilitates learners’ understandirthe terminology by making sure
learners have written the work on defining terms.
* In most turns the teacher would tell learners howvtite, what to write/show, what not to write imetr books and what to use as they
write the work, because of this, it is assumedithglication is that the teacher has her own wayshotking, feeling, believing and
valuing what she is teaching (Gee, 2005). Also tdecher has a certain classroom practice whicmeefthe uniqueness of the
community in her mathematics classroom. That s,why she wants her work presented by the leaaseshe defines the terms makes
the class a different community from other matheéesatlassrooms taught by other teachers. She wanigarners to arrange their work
“in such a way that they do not forget its matheoahtmeaning compared to other meanings” (P-R2). &lgument is vivid in all the

lines in the table as she instructs learners ontoquvesent the work.

* Also implied is that the teacher evaluates leafngrderstanding of terminology in the written work.

Speaker

Utterance

Code

Comment

L1:1
Teacher

[When the teacher and | entered the classroom,
most learners were making noise, and those who

were not sited ran to take their places, some éarn

went and rubbed the board...

CB The big ‘D’ discourse — clean chalkboard, it suggesorm and a

practice (Gee, 2005) of the class to use a clealklobard. Because a
learner was seen rubbing the board before teatboigplace without
being asked to do so.

What this table illustrates is that:
* A learner cleans the chalkboard in the first misuté the lesson, and what is implied here is thatteacher has put a norm that the
chalkboard has to be clean before the lesson starts

Speaker

Utterance

Code

Comment

L1:1 Teacher

...and came back to join the others.tédeher | CC
walked around and learners were seen putting
away some non-mathematical items e.g. books...

Class control is an indication of ‘D’; it suggesitsit the teacher
draws learners’ attention on what she is to teaciputting away
some non-mathematical items’ suggests a culturéeti@her has
cultivated in the classroom (Gee, 2005). The teaslatéked around
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the class and learners put away some items.

L2:1 Teacher

Therefore, when we entered the classtbe
noise which the learners were making was tha
discussing their marked work, but as we enterg
the classroom the learners kept quiet with the

CC
t of
2d

Class control is an indication of ‘D’; it suggestsit the teacher
draws learners’ attention on what she is to teacteeping quiet’
suggests a culture the teacher has cultivatdieiclassroom (Gee,
2005)

L2:71 Teacher| can | have your attention please, CcC Class control is an indication of ‘D’; it suggesitsit the teacher
draws learners’ attention on what she is to teach
L2:75 Teacher | Sam what are you laughing at, have you finishe@C Class control is an indication of ‘D’; it suggesitsit the teacher

eight coma ten?

draws learners’ attention on what she is to teach

L2:83 Teacher

do you understand, time management, hullo c3
have your attention please, stem and leaf,

ACC

Class control is an indication of ‘D’; it suggesitsit the teacher
draws learners’ attention on what she is to teach

What this table illustrates is that:

» The teacher was at the centre of classroom coatiit showed that it was only the teacher who eaawrolling the classroom. There is
no learner utterance where the learner is tryingetp order in the classroom. As seen in the t®ttiihn 2), the teacher uses ordinary
language and not mathematical language to corfteotlass.

» Classroom control occurred in lesson 1 and 2 only.

* The frequency of this happening was very low anthis case, it is assumed the data shows thaivdesa very well behaved class.

e Classroom control occurred in line 11:1, implyingat learners were well behaved in lesson 1 thaledson 2. In lesson 2 there 4
occasions where the teacher had to keep order.ifglied is that towards the end of the lesson {lL275 and 83) the learners were
becoming restless because most of the controllidgraitterances happened during that time.
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Speaker Utterance Code Comment

L1:7 Teacher | right, what else, Joy CL ‘D’ - call out learner’'s name, suggests a pradiieeteacher
performs when a response from a learner is neatied,
called on Joy to give her idea. It could be a whgrsuring
discipline and getting learners to pay attention.

L1:92 Teacher| And then first quartile,{this one} right do the CL ‘D’ - calling out learner’'s name, suggests a pcthe
discussions, eeh Brenda you must remind your group teacher performs when a response from a learmereided
mates,

L2:1 Teacher | Which group can present the stem and leaf of thee da| CL ‘D’ - calling out learner’'s name, suggests a practhe
from previous work, Thabo teacher performs when a response from a learmereided.

L2:11 Teacher | Right, thank you, your next question, Brenda CL ‘D’ - calling out learner’'s name, suggests a pcthe

teacher performs when a response from a learmereided

L2:19 Teacher | Eeh Joy CL ‘D’ - calling out learner’'s name, suggests a practhe

teacher performs when a response from a learmereided.

L2:32 Teacher| Yes Peter CL ‘D’ - calling out learner’'s name, suggests a practhe

teacher performs when a response from a learmereided.

L2:36 Teacher| You understand Joy now, can you do the upper dearti CL ‘D’ - calling out learner’'s name, suggests a practhe
for us teacher performs when a response from a learmereided.

L2:39 Teacher | Who wants to come and do the range for us, everg ti | CL ‘D’ - calling out learner’'s name, suggests a piacthe

you come across questions try and do them on ywar ¢

teacher performs when a response from a learmereided.
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the other questions that we had gone through, Joe

L2:41 Teacher | Eeh yes Brenda, CL ‘D’ - calling out learner’'s name, suggests a pacthe
teacher performs when a response from a learmereided.

L2:51 Teacher | who wants to come and draw it, can we have someoneCL ‘D’ - calling out learner’'s name, suggests a practhe
who wants to come and draw a box and whiskers who teacher performs when a response from a learmereided.
wants to come and draw the box and whiskers, okay
Lerato

L2:73 Teacher| Sam! Where is your five number summary, still, evitt | CL ‘D’ - calling out learner’'s name, suggests a practhe
here teacher performs when a response from a learmereided.

What this table illustrates is that:
* The teacher involved learners in the definitiomathematical terms by calling learners’ names $poad.
 Calling upon learners’ names occurred in lessondL2aonly; it is assumed the data shows that taehtr would sometimes call upon
learners’ names; this was so because when she asladstion she would call a learner's name fopaese though the turns for
calling learners were very few in comparison to lg@Hesson turns.
» The frequency of this happening was higher in lessthan in lesson 1; in this case, it is assurhedlata shows that learners were more
active in lesson 2 than in lesson 1.

* |t was only the teacher who called upon learneash@s, no learner called upon another learner, wéoakd imply that it was a way of
ensuring discipline and getting learners to pagrain.
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Speaker Utterance Code Comment

L1:38 | will be moving in your groups checking , CLW An indicative of ‘D’ practice in the classroom sliggests that
Teacher the teacher checks learners’ work.

L1:47 where is your book [checking learner’s work] CLW An indicative of ‘D’ practice in the classroom sliggests that
Teacher the teacher checks learners’ work.

L1:71 let me see, seventy eight, sixty nine and which dicCLW An indicative of ‘D’ practice in the classroom sliggests that
Teacher you add extra it seems you have other one extrg, the teacher checks learners’ work.

L1:75 But you did not write it here, you have writtentgix CLW An indicative of ‘D’ practice in the classroom sliggests that
Teacher seven what is (...) the teacher checks learners’ work.

L1:77 can | check your median, what is this, right medig@GLW An indicative of ‘D’ practice in the classroomsliggests that
Teacher (...) the teacher checks learners’ work.

L1:86 | just want to check the stem and leaf now, therg, CLW An indicative of ‘D’ practice in the classroom sliggests that
Teacher there in that group the teacher checks learners’ work.

L1:100 Okay, you see that's why it is confusing, when yoCLW An indicative of ‘D’ practice in the classroomsliggests that
Teacher were writing you labelled it number 2, that is the teacher checks learners’ work.

number three okay,

L2:53 can | just check, how did you draw your box and CLW An indicative of ‘D’ practice in the classroom sliggests that
Teacher whiskers because there is a problem, the teacher checks learners’ work.

L2:63 Oh you have drawn it nicely, let's sga {yes} CLW An indicative of ‘D’ practice in the classroomsliggests that
Teacher good but you must label, the teacher checks learners’ work.
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L2:73
Teacher

bring your book so that | can mark.

CLW

An indicative of ‘D’ practice in the classroomsliggests that
the teacher checks learners’ work.

What this table illustrates is that:
» The teacher makes a follow up on learners’ writt@nk; this implies that the teacher checks learngosk on definition of terms. Also

implied is that the teacher checks work presentdtidearners’ books as she evaluates their uratestg of the terminology.

» Checking learners’ work occurred in lessons 1 aondlg implying that in these lessons learners weaae work on definition of terms

and the teacher used both ordinary language antematical language.

Speaker Utterance Code Comment
L1:100 go and finish your work and read again on | ER This is indicative of ‘D’ practice in the classrooihsuggests that
Teacher quartiles in your textbooks to understand them learners are encouraged to read about terms frerektbook, the
teacher tells learners to read on quatrtiles irr tegibooks.
L2:65 | want you to read the drawing, you must readER This is indicative of ‘D’ practice in the classrooihsuggests that
Teacher about symmetrical, skewed to the right, skewed learners are encouraged to read about terms frerextbook,
to the left, when is your box skewed to the left,
L2:71 turn on page one hundred and ninety four andER This is indicative of ‘D’ practice in the classrooihsuggests that
Teacher read there about skewed and symmetrical data learners are encouraged to read about terms frerextbook,
then analyse your box and whiskers, is it
symmetrical, is it skewed to the right,
P-R4 to read around and from the textbook for themER This is indicative of ‘D’ practice in the classroorh suggests tha
to understand better other than just from me jas
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their teacher learners are encouraged to read about terms frerextbook,

P-R7 | ask them to read from the textbook and ER This is indicative of ‘D’ practice in the classrooihsuggests that
explain to the class their understanding of the learners are encouraged to read about terms frerextbook,
terms... because the teacher asks learners to read frontekebooks and

explain to the class.

What this table illustrates is that:

» The teacher encouraged learners to read about tesmsthe textbook, this implies that the teachsesuthe textbook as the source of
definitions. Also implied is that the teacher féailes learners’ access to terminology throughuge of the textbook by encouraging
them to read for themselves and construct their omderstanding.

* The encouragement occurred in both lessons 1 avitkPe explanation of terms took place and the &ragked both ordinary language
and not mathematical language. The encouragemdnhati occur in lesson 4 because there the teadkeddearners to answer
question from a question paper.

Speaker Utterance Code Comment
L1:1 The teacher went in front far right | FC ‘D’ - standing in front of the class, suggests teats teaching position when
Teacher and spoke]. introducing terminology to the learners becausddheher went to the front of

the class before talking to learners.

L2:1 The teacher stood this time in front| FC ‘D’ - standing in front of the class, suggests teats teaching position when
Teacher but far left and talked to the learner introducing terminology to the learners.

\"2J
el

What this table illustrates is that:
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» The teacher uses the front of the classroom wheshieg learners. This suggests that the teachelsrteecontrol the class; therefore,
she must be in a position where she can see examnydr and be seen and heard by every learnee a®stucts her lesson.

Speaker Utterance Code Comment

P-R4 | also encourage my learners to go and ask | Fl An indicative of ‘D’ allowing learners to discusalk to each other
other people especially teachers here at school and other people. It suggests that the teachematsepts different
even after | have taught them the terminology source of definitions and that, learners are foesource
or to read around information around.

What this table illustrates is that:
» The teacher gives learners freedom to discusdlota@ach other or other people as they seeknmition about the terms. This suggests
that the teacher accepts different sources of itiefs.

Speaker Utterance Code Comment
P-R2 | use ... formal knowledge just like what | FK Formal knowledge is a ‘D’ practice which indicatkat the teacher
did when I introduced this topic explains the terms in a mathematical way (Moschitov2003; Adams,
2003).
P-R3 | was referring to the difference between| FK Formal knowledge is a ‘D’ practice which indicatkat the teacher
the smallest and the largest value. Coming explains the terms in a mathematical way (Moschitov2003; Adams,
to the median and the quatrtiles, 2003).

This table indicates:
» The use of formal knowledge, it suggests thateheter uses formal knowledge when explaining thienaatical terms.
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Speaker Utterance Code Comment

L1:1 [...and sat quietly in groups facing thé GSB ‘D’ — sitting in groups facing the board, suggdstscher’s classroom sitting
Teacher board waiting for the teacher’s opening arrangement and the interactive pattern, CIT1, tStal., 2006), she
instruction of the lesson]. approves of when teaching mathematical terms. leeamere observed

seated in groups facing to the front.

L1:42 why are you five in one group GSB ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and
Teacher [insisting on four in a group] engages learners in sound CIT1 pattern of intemaetihen teaching
mathematical terms (Scott et al., 2006)

L2:1 [few who were still standing getting | GSB ‘D’ —sitting in their usual places (groups facimgetboard), suggests
Teacher sited in their usual places (groups)]. teacher’s classroom sitting arrangement and tleedotive pattern, CIT1,
(Scott et al., 2006), she approves of when teaamaiipematical terms.

L4:1 The teacher greeted the learners and GSB ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and
Teacher ordered them to pull out their group engages learners in sound CIT1 pattern of intemaetihen teaching
past exam question papers mathematical terms (Scott et al., 2006)
P-R4 | send them in their groups, and these GSB ‘D’ — group work, it suggests teacher’s teachirrgtsigy which creates ang
are permanent groups in that class, engages learners in sound CIT1 pattern of intemaatihen teaching

mathematical terms (Scott et al., 2006)

This table indicates that:
» The teacher addresses learners as in groups fangrgpard. This implies that the teacher’s clagsradting arrangement is in groups.
Also implied is group-teacher interaction as a léag strategy which creates and engages learneisuimd pattern of interaction when
teaching mathematical terms (Scott et al., 2006).
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« Addressing learners’ in groups occurred in alll#ssons implying that the classroom interactiomiglplace in this class is CIT1 as the
interview data (P-R4) indicated that the groupspeenanent.

Speaker Utterance Code Comment
L1:1 | gave you some data to go and study, HW This is indicative of ‘D’ practice in the classroofhisuggests
Teacher that learners are given homework in preparaticth@iext

lesson; the teacher indicated that she had giandes some
data to go and work on in groups prior to curresson.

P-R1 | first asked the learners to bring their last termarks | HW This is indicative of ‘D’ practice in the classrooihsuggests
from 13 exercises be it a test, homework or claak\so that learners are given homework in preparatiotheiext
that we could work on the marks as our data. lesson.

P-R4 to go and collect the following information for && HW This is indicative of ‘D’ practice in the classrooihsuggests
days, group A, number of people in each family®f 1 that learners are given homework in preparatiothemnext
families; group B, number of learners in each classur lesson.

school; group C number of girls and group D nundder
boys in the classes here at school

What this table illustrates is that:

» Learners are given work to do before the next lesksuggests that the teacher sometimes givesdesahomework in preparation for
the next lesson.

Speaker Utterance Code | Comment

L1:10 Three, why three and 1J Justifying, a ‘D’ practice which identifies the kah the classroom with that of
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Teacher not... mathematicians (Gee, 2005). It suggestdehaters are expected to justify their ideas
because the teacher asked Nicho “why three” ”. Atsme form of mathematical reasoning
being enforced or encouraged.

L2:97 Why is it thirty five 1J Justifying, a ‘D’ practice which identifies the kah the classroom with that of
Teacher mathematicians (Gee, 2005). It suggests that leaare expected to justify their ideas.
Enforcing or encouraging some form of mathematieasoning being.

L2:117 The mean not the median,|J Justifying, a ‘D’ practice which identifies the kah the classroom with that of
Teacher this is the mean, why is it mathematicians (Gee, 2005). It suggests that lemare expected to justify their ideas.
the mean not the median Instigating some form of mathematical reasoning.

What this table illustrates is that:
* The teacher asked learners questions which saligitstification. It suggests that learners areetomes expected to justify their ideas
and also implied is that the teacher instigatedestorm of mathematical reasoning.
» Questions soliciting justification occurred in less 1 and 2 (not in 4) because classroom interecto explanation of terms took place
in the 2 lessons only and in her questions thehtyagsed the mathematical language which impliasttte teacher uses mathematical
language when explaining mathematical terms.

Speaker Utterance Code Comment
P-R2 You know what, | use ..informal IK ‘D’ — informal knowledge, a practice in the classmowhich suggests that
knowledge the teacher uses learners’ everyday knowledgep&stfarm to teach

terminology (Vygotsky, 1978; Moschkovich, 2003; Ads 2003)

P-R3 ...and range | taught them to think ofiK ‘D’ — informal knowledge, a practice in the classmowhich suggests that
it as the distance between the starting the teacher uses learners’ everyday knowledgep&stfarm to teach
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point and the end point of the data terminology (Vygotsky, 1978; Moschkovich, 2003; Ads 2003)
though

This table indicates:
» The use of informal knowledge, it suggests thattdaher sometimes uses informal knowledge wheassacy in the explanation of
mathematical terms, though, there was no obsenddation of such in the lessons.

Speaker | Utterance Code | Comment
L1:36 Right, | want you in your groups (...) on the ddbagl the | IL An indication of an interactive/authoritative pretsion of the
Teacher | range and the five number... teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.

It suggests that learners are instructed to do soonk.

L1:42 Arrange the data in ascending order, quickly do, tha | IL An indication of an interactive/authoritative pretsion of the
Teacher teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
It suggests that learners are instructed to do soonk.

L1:45 Quickly calculate it IL An indication of an interactive/authoritative pression of the
Teacher teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
It suggests that learners are instructed to do soonk.

L1:69 Its true fifty? [in disbelief] can you put your héwon top | IL An indication of an interactive/authoritative pretsion of the
Teacher | of fifty, count this side then that side, teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
It suggests that learners are instructed to do soonk.

L1:85 When you divide data into two parts then you get th | IL An indication of an interactive/authoritative pretsion of the
Teacher | median from there, take the first half, find thedaie teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
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quartile, find range, lower quartile, upper quattil

It suggests that learners are instructed wodwe work.

L1:90 okay can you count your data here, in the stengd®d, | IL An indication of an interactive/authoritative pretsion of the
Teacher | can you arrange stem and leaf in a correct way, teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
It suggests that learners are instructed to do soonk.
L1:69 Its true fifty? [in disbelief] can you put your héwon top | IL An indication of an interactive/authoritative pretsion of the
Teacher | of fifty, count this side then that side, teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
It suggests that learners are instructed to do soonk.
L1:85 When you divide data into two parts then you getth | IL An indication of an interactive/authoritative pretsion of the
Teacher | median from there, take the first half, find thedaie teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
quartile, find range, lower quartile, upper quattil It suggests that learners are instructed to do soonk.
L2:23 Remove the lower quartile, just do one thing ateetso | IL An indication of an interactive/authoritative pretsion of the
Teacher | that you are able to (...), good, eeh start withryo teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
median, remember we start with our median It suggests that learners are instructed to do soonk.
L2:57 show, your five number summary then you say minimuin An indication of an interactive/authoritative pretsion of the
Teacher | value, lower quartile, medium, upper quartile and teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
maximum value, It suggests that learners are instructed to do soonk.
L2:57 right, so people try and draw it because most af yo | IL An indication of an interactive/authoritative pretsion of the
Teacher | didn’'t draw it, okay I’'m going to give you some év teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
minutes to draw, but now people what we shouldeo It suggests that learners are instructed to do soonk.
{ok} eeh try and use a scale,
L2:59 Okay, so you can draw it using a free handiavn, it | IL An indication of an interactive/authoritative pretsion of the
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Teacher | looks symmetrical but if, people you must use arnul teacher (Scott et al., 2006), i.e. a ‘D’ preein the classroom.
It suggests that learners are instructed to do soonk.

L2:61 So, let’s use the ruler to draw a scale, okay draw, IL An indication of an interactive/authoritative pretsion of the

Teacher teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
It suggests that learners are instructed to do soonk.

L2:73 people you must draw those box and whiskers and thell An indication of an interactive/authoritative pretsion of the

Teacher | analyse the data, i.e. whether it is skewed or sgtnaal, teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
people It suggests that learners are instructed to do soonk.

L2:93 Okay, try to find the median and then discusshieak if | IL An indication of an interactive/authoritative pretsion of the

Teacher | itis correct teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
It suggests that learners are instructed to do soonk.

L2:113 go back and check the formula, IL An indication of an interactive/authoritative pretsion of the

Teacher teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
It suggests that learners are instructed to do soonk.

L4:1 | want you to continue answering those questioosfr | IL An indication of an interactive/authoritative pretsion of the

Teacher | the exam papers, and then each group will present a teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.
solution of a question to the class. It suggests that learners are instructed to do soonk.

L4:3 Try to select a person who is going to present,aibrlL An indication of an interactive/authoritative pretsion of the

Teacher | questions, I’'m going to give a chance to each grimup teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.

give us a solution to a question, Try as many does@as
you can present.

It suggests that learners are instructed to do soonk.
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P-R1 | first asked the learners to bring their last termarks | IL An indication of an interactive/authoritative pretsion of the
from 13 exercises be it a test, homework or clask\so teacher (Scott et al., 2006), i.e. a ‘D’ practic¢he classroom.
that we could work on the marks as our data It suggests that learners are instructed to do soonk.

P-R7 | ask them to read from the textbook and explaitht IL An indication of an interactive/authoritative pretsion of the
class their understanding of the terms... teacher (Scott et al., 2006), i.e. a ‘D’ practicehe classroom.

It suggests that learners are instructed to do soonk.

What this table illustrates is that:
» Learners are instructed on what to do. It impllest it is only the teacher who gives instructiontfas data shows that no learner was
observed giving instruction. This indicates teathmteractive/authoritative presentation (Scotalet2006).
» Checking learners’ work occurred in lessons 1 andl? implying that in these lessons learners weatige work on definition of terms.
The teacher used both ordinary and mathematicgubsges to instruct learners implying that the teadatter-changes the languages
when giving instruction in defining terms.

Speaker | Utterance Code Comment
L1:12 Lower... INCS | Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005);
Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to

complete her incomplete sentence “Lower....”

L1:32 Two outstanding values are... INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005
Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L1:34 they said find the range using the INCS | Leaving incomplete sentences is a way of talkiregtéacher allows (Gee, 2005
Teacher | formula that the range is equal to therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
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highest score minus...

complete her incompletecsest

L1:36 find the range and the five number..| INCS | Leaving incomplete sentences is a way of talkirgtéfacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L1:40 Arranging in... INCS | Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L1:55 Eighty two minus the lowest... INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L1:81 You understand now, you have to | INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher | divide the data into... therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:43 And what is the inter quatrtile... INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher | [disagreeing with Brenda’s answer] therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:51 okay Lerato wants to come and... | INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:55 your five number... INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
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complete her incomplete sentence.

L2:57 is skewed to the left or skewed to the INCS | Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:59 median and the ... INCS | Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:65 when is it skewed to the... INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:69 show the... INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:71 is it skewed to the... INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:79 already stem and leaf is giving you | INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher | what, the... therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:81 The scores from the smallest to the.|.INCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
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complete her incomplete sentence.

L2:95 It's what... INCS | Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:107 Thirty five and thirty seven divide INCS | Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher | by... therefore, it is a ‘D’ practice she approves ofdaese she allows learners to
complete her incomplete sentence.

L2:109 you write the two numbers and divideINCS Leaving incomplete sentences is a way of talkirgtéacher allows (Gee, 2005

Teacher | by... therefore, it is a ‘D’ practice she approves ofdaese she allows learners to

complete her incomplete sentence.

What this table illustrates is that:

* The teacher leaves her statements uncompletechandarners complete them. It implies teacher’s (&ae, 2005) of drawing learners’
attention; therefore, she leaves incomplete seateand allows learners to complete them.

* Incomplete sentences are already structured statertrging to funnel learners towards what is expeof them, therefore, the teacher
was leading the learners in the explanation ofnitedins.

* Incomplete sentences occurred in lessons 1 andyZroplying that in these lessons the teacher wastjally teaching on the terms.
The teacher used the mathematical language imbemiplete sentences which learners were meantplete using the same language
implying that the teacher uses and encouragessthefithe mathematical language when defining terms

Speaker | Utterance Code Comment
L2:2 [Goes to the chalk board, draws a stem and le#i®@board, | LCB ‘D’ - learner using the board, it shows that leasrare
Thabo writes an incorrect spelling of the word ‘stem’ ahd class allowed to write their ideas on the chalkboard, a
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corrects him], classroom which is accepted by the teacher.

L2:51 who wants to come and draw it, can we have someboe | LCB ‘D’ - learner using the board, it shows that leasrere
Teacher | wants to come and draw a box and whiskers who wants allowed to write their ideas on the chalkboard, a
come and draw the box and whiskers, classroom which is accepted by the teacher.

What this table illustrates is that:
» Learners write their ideas on the chalkboard. Tiniglies that sometimes the teacher allows learteetsse and show their ideas on the
chalkboard and this occurred in lesson 2 only inmgiyhat it does not occur frequently.

Speaker | Utterance Code Comment
P-R1 to assess where the learners are at first, whatPK ‘D’ — prior knowledge, a practice in the classrodtrsuggests that
they already know about what | want to teach learners’ prior knowledge is assessed before nethemnaatical terms are
them...things like their prior knowledge, taught to them.
P-R2 | used their knowledge of general PK ‘D’ — prior knowledge, a practice in the classrodtrsuggests that
average.because learners’ prior knowledge is assessed before nethemnaatical terms are
taught to them.

What this table illustrates is that:
* The teacher sometimes uses learners’ prior knowledlis implies that learners’ prior knowledgengportant in the learning of new
mathematical terms.
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Speaker | Utterance Code Comment

L1:1 | gave you some data to go and study, and you were | RK Recapping previous work is a ‘D’ classroom practidech

Teacher | working in groups so each group should tell us vwhay suggests that the teacher uses previously taughilkdge to
did, ok. What did you find from the work | gave ybu introduce the lesson in defining the terms.

L2:1 Which group can present the stem and leaf of thee da | RK Recapping previous work is a ‘D’ classroom practidech

Teacher | from previous work, suggests that the teacher uses previously taughilkdge to

introduce the lesson in defining the terms.

P-R1 | recap what | had taught them to lead to whatmiwa RK Recapping previous work is a ‘D’ classroom practtech

teach..what | have noticed with my learners is that when suggests that the teacher uses previously taughilkdge to

introduce the lesson in defining the terms.

The table illustrates that:

» The teacher used previous work as a starting jpoimér 2 lessons (lesson 1 and 2). This impliestti@teacher recaps information from
previous work when introducing a lesson (L1:1 adl). The teacher, in the interview, indicated @& uses previous knowledge to
lead learners to current lessons (P-R1) and imgiie@ is recapping previous knowledge on mathealat&ztms helps learners to

access terminology.
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Speaker | Utterance Code | Comment
L1:49 ...right people can we just summarise her&D Summing-up classroom deliberations are an indinasfdD’, it suggests that
Teacher the teacher is the leader and knows when to clpsiseussions. It also sugges
that predetermined definitions are given by thehea
P-R7 | ask them to read from the textbook and SD Summing-up classroom deliberations are an indinadfdD’, it suggests that
explain to the class their understanding of the teacher is the leader and knows when to clpsiksgussions. It also sugges
the terms...then | finalise by explaining the that predetermined definitions are given by theheabecause she indicates t

term according to the textbook we are
using in class.

she finalises by explaining the term accordindhtextbook.

5tS
hat

The table illustrates that:
* The teacher summarises explanations. The data stsgtpat the teacher is the one who ends classecsations on terminology by

summing up class ideas. She is the one who gieeBrtal word (P-R7) on the definition of mathematiterms, which implies that the

teacher leads the class to predetermined definitiderms.

Speaker | Utterance Code | Comment
L1:34 look at exercise eight point six on page one huwhdré&B This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher
Teacher | eighty nine, uses a textbook in the explanation of the termsfiaris asking

learners to look at exercise eight point six onepage hundred eighty
nine.

the baker keeps (...) of number of dough nuts sol
day for three weeks, the numbers are (...) there is

dTB This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher

D

uses a textbook in the explanation of the termsauez she is reading
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data that is listed there,

from the textbook.

L1:61 They say arrange after that number b [looking intoTB This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher
Teacher | the textbook] uses a textbook in the explanation of the terms.
L2:33 then here you count again [counting again from anEB This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher
Peter to eleven looking into the textbook] because your uses a textbook in the explanation of the terms.
scores are given there
L2:73 Right, people now let's move on to exercise eight TB This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher
Teacher | coma ten, exercise eight coma ten, number one, uses a textbook in the explanation of the terms.
L2:79 Eeh people exercise eight coma tem{okay}, B This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher
Teacher uses a textbook in the explanation of the terms.
L2:89 Where is your textbook, please bring the textb@ok TB This is indicative of ‘D’, i.e. textbook use. ltggests that the teacher
Teacher | class all the time, uses a textbook in the explanation of the terms.
P-R4 to read around and from the textbook for them to| TB This is indicative of ‘D’ practice in the classrooihsuggests that
understand better learners are encouraged to read about terms frereitbook
P-R7 | ask them to read from the textbook and explain tdB This is indicative of ‘D’ practice in the classrooihsuggests that

the class their understanding of the terms...

learners are encouraged to read about terms frerektbook, becaus
the teacher asks learners to read from their @okd¥and explain to
the class.

D
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What this table illustrates is that:
» Learners are instructed to use and read from ttibdek. It implies that the teacher uses the teottbwhen explaining the mathematical
terms. Also implied is that the teacher leads thescto predetermined conventional definition ofe because the data shows that no

other material was used to read from other thanekook.

Speaker Utterance Code| Comment

L1:4 Class No UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher. The class is answeringnisam and the teacher do
not condemn the behaviour.

L1:6 Class Highest score minus lowest | UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is

score allowed by the teacher because the teacher doesiticise the behaviour.

L1:13 Class Quartile UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher learners answered choratlywgere not condemned,

L1:15 Class Q1 UR ‘D’ — unison response, it suggests that this wagirsfwering (Gee, 2005) is
allowed by the teacher

L1:17 Class The median UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:19 Class Q2orM UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:21 Class Yes UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is

allowed by the teacher

306



L1:25 Class Upper quartile UR ‘D’ — unison response, it suggests that this wagirsfwering (Gee, 2005) is
allowed by the teacher

L1:27 Class Q3 UR ‘D’ — unison response, it suggests that this wagirsfwering (Gee, 2005) is
allowed by the teacher

L1:29 Class Three UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:31 Class Five number summary UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:33 Class Minimum value and maximupuUR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
value allowed by the teacher

L1:35 Class Lowest score UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:37 Class Summary UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:39 Many learners in | Arranging in... UR ‘D’ — unison response, it suggests that this wagrefwering (Gee, 2005) is
one group allowed by the teacher

L1:41 Many learners In ascending order UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:44 Class Yes [nodding their heads in | UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is

agreement]

allowed by the teacher

307




L1:50 Class Forty eight UR ‘D’ — unison response, it suggests that this wagrdwering (Gee, 2005)
allowed by the teacher

L1:52 Class No UR ‘D’ — unison response, it suggests that this wagirsfwering (Gee, 2005) is
allowed by the teacher

L1:54 Class Eighty two UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:56 Class Thirty four UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L1:58 Class Forty eight UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L2:3 Class Kunye, kubili, kubil{one, two | UR ‘D’ — unison response, it suggests that this wagmdwering (Gee, 2005)
two} allowed by the teacher

L2:6 Class Fourteen, fifteen, sixteen, UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
seventeen, eighteen allowed by the teacher

L2:9 Class Twenty four UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L2:15 Class No it is five UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L2:56 Class Summary UR ‘D’ — unison response, it suggests that this wagirsfwering (Gee, 2005) is

allowed by the teacher

is

is
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L2:60 Class Upper quartile UR ‘D’ — unison response, it suggests that this wagirsfwering (Gee, 2005) is
allowed by the teacher

L2:70 Class Maximum value UR ‘D’ — unison response, it suggests that this wagirsfwering (Gee, 2005) is
allowed by the teacher

L2:72 Class Left UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L2:80 Class The scores UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L2:82 Class Highest UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L4:2 Class Yes UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is
allowed by the teacher

L4:4 Class Yes UR ‘D’ — unison response, it suggests that this wagrsfwering (Gee, 2005) is

allowed by the teacher

What this table illustrates is that:
» Learners were answering in unison and the teagterad condemn the behaviour. This implies thattdazher accepts unison responses
in her class; it also implies a way of showing tbgetherness of the class and that the class @nananity of social morals (Gee,
2005) which promotes a good atmosphere in clasiseaterms are being explained. Also implied is thatteacher is leading the class
to predetermined conventional definition of terntsew she leaves incomplete sentences for learnewmsriplete.
» Answering in unison occurred in all lessons anthig case, it is assumed the data shows that thevtoair is allowed.
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Speaker | Utterance Code| Comment

L1:22 Which is the median, what is the | VT This is indicative of ‘D’ practice in the classroofhsuggests that learners are involved
Teacher | median, in the definition of terms because the teacher asksestion intending to get a response
from learners. Getting learners to define termhasverbalise the term.

P-R1 ...what they think the mathematical VT Term verbalising is an indication of ‘D’ in the slroom, it suggests that the teacher
term | want to teach mean after tells learners terms and asks them questions garsh®tes exchanges in defining the
saying and terms.

What this table illustrates is that:
» The teacher is asking learners “what is the medndnth suggests that sometimes the teacher veeali® term instead of writing it on
the board. Also implied is that she uses questmhaamswer in the explanation of terms.
* From the interview data (P-R1) the teacher indatditat she wants to understand what learners #iddokit the mathematical term after
saying it, this shows that the teacher verbalisegdrm to get learners’ views.

Speaker | Utterance Code Comment
L1:5 because that's what he has WTB ‘D’ - chalkboard use, a classroom practice, whiutigates that that the teacher writes the
Teacher | learned about [writes the term on the board for learners to see and draw #tiention to the term. A practice which
term ‘range’ on the board], suggests teacher’s interactive/authoritative priase@m of terms in class (Scott et al., 2006).
The teacher was observed writing the term on tlaedo
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P-R1 ...what they think the WTB ‘D’ - chalkboard use, a classroom practice, whiuligates that that the teacher writes th
mathematical term | want to term on the board for learners to see and draw #tieintion to the term. A practice which
teach mean after saying and suggests teacher’s interactive/authoritative piadem of terms in class (Scott et al., 2006).
writing the term on the
board
| write a mathematical term WTB ‘D’ - chalkboard use, a classroom practice, whiallicates that that the teacher writes th
on the board which is not term on the board for learners to see and draw #tieintion to the term. A practice which
familiar to them they keep suggests teacher’s interactive/authoritative priasem of terms in class (Scott et al., 200
quiet and | know they do
not know this term then
if it needs a diagram for me WTB ‘D’ - chalkboard use, a classroom practice, whiuligates that that the teacher writes th
to illustrate the term | draw term on the board for learners to see and draw #tigntion to the term. A practice which
it and suggests teacher’s interactive/authoritative priasem of terms in class (Scott et al., 200
But sometimes when | writ¢ WTB ‘D’ - chalkboard use, a classroom practice, whiutigates that that the teacher writes th
something on the board term on the board for learners to see and draw #tigntion to the term. A practice which
which they do have a clue suggests teacher’s interactive/authoritative priasem of terms in class (Scott et al., 200
about it,

P-R2 when they show that what | WTB ‘D’ - chalkboard use, a classroom practice, whiutigates that that the teacher writes th
have written on the board is term on the board for learners to see and draw #tieintion to the term. A practice which
known to them | assume it's suggests teacher’s interactive/authoritative priase@m of terms in class (Scott et al., 200
informal or

P-R7 But normally | write the WTB ‘D’ - chalkboard use, a classroom practice, whiaflicates that that the teacher writes th

term on the board for learners to see and draw #tieintion to the term. A practice which
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term on the board

suggests teacher’s interactittedatative presentation of terms in class (Sebtl., 2006).

What this table illustrates is that:
* The teacher writes the term ‘range’ on the boaretlwkuggests that sometimes the teacher writem#iirematical terms on the board

instead of verbalising it. Also implied is that #eacher uses the chalkboard in the explanaticerofs.

* From the interview data (P-R1, 2 and 7), it shdwe the teacher normally writes the new term orbtterd (P-R7) and this implies that

most of the time when introducing a term for thstftime in class the teacher writes it on the 8dar learners to see because learners

learn effectively by seeing (Graber, 1990)

* In (P-R1) the teacher indicated that she wantsttertstand what learners think about the mathenmaéica after saying and writing the
term on the board, this implies that the teacher@édtes these two ways of presenting the terrtisettearners.

Speaker | Utterance Code Comment
L2:99 Sixteen, okay and thirty five, (-) okay letBR Building on learners’ responses is part of the ib5suggests that the teacher
Teacher | us see, you say half is sixteen, sixteen |it uses learners’ responses to prod further ideasfinidg terms.

means the first sixteen and the last

sixteen, so let us talk about thirty two,

thirty two, is it an even number or an odd

number
L2:101 So if it is an even number what do we d@R Building on learners’ responses is part of the iD5uggests that the teacher
Teacher uses learners’ responses to prod further ideasfinidg terms.
P-R7 | might use the responses to ask more| BR Building on learners’ responses is part of the iDsuggests that the teacher

guestions as a follow-up...

uses learners’ responses to prod further ideasfinidg terms as the teacher
indicates that she may use learners’ responsesktfiudher questions.
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What this table illustrates is that:

» Learners’ contributions are being used to soliaireninformation about the term in question. Thiples that the teacher sometimes

builds on learners’ responses in order to geteaehm’s definition.

» The two utterances (L2:99 and 101) show that an¥ahad given the answer sixteen and even numbpectvely and the teacher

builds on the responses. Also the teacher in imendata (P-R7) indicated that she may use ledrmesponses to ask further
guestions. This implies that the building on leamesponses is not obvious but she sometimes bses ih the explanation of the
mathematical terms.

Speaker | Utterance Code Comment
L1:7 Ok, I will separate whatever you give | ClI Is a ‘D’ practice which suggests that the teaclasers learners’ ideas and
Teacher | me, tell me whether it falls under the five contributions in the definition of terms because tdacher suggests to separate

number summary

learners’ ideas than ignoring them.

What this table illustrates is that:

» The teacher tells the learners that she will sépdhe ideas the learners are giving, this sugdleatshe teacher considers learners’ ideas

and contributions in the definition of terms. Alsaplied is that there are interactions taking plecthe class.

Speaker | Utterance Code Comment
L1:10 [with a surprised face] E A facial expression, Grammar 2, was used to accagnperbal
Teacher communication (Gee, 2005), therefore, it is a ‘Eaglice. It

suggests that the teacher approves of non-verbaincmication
in the explanation of the terms.
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L1:30 [facial expressions and E A facial expression, Grammar 2, was used to accagnperbal

Teacher communication (Gee, 2005), therefore, it is a ‘Eaglice. It
suggests that the teacher approves of non-verbancmication
in the explanation of the terms.

L1:43 [opening the hands with a sharp facial expressioni | E A facial expression, Grammar 2, was used to accagnperbal

Teacher | surprise] communication (Gee, 2005), therefore, it is a ‘Eaglice. It
suggests that the teacher approves of non-verbancmication
in the explanation of the terms.

P-R1 ...when | write something on the board which they do E A facial expression, Grammar 2, is used to comnaiai{Gee,

have a clue about it, its normally shown by thaaidl
expression.eh... | just switch to questions of wanting
to know what they know about that

2005), therefore, it is a ‘D’ practice. It suggettat the teacher
approves of non-verbal communication in the exglanaof the
terms

What this table illustrates is that:

* From the data, the teacher was using facial exjpresss body language to accompany verbal uttesarfites implies that the teacher
uses Grammar 2 to accompany verbal communicatiee,(@05) in the explanation of mathematical tedso implied is that facial
expressions are a form of communication the teagpproves in this class, she indicated this ininkerview (P-R1) where she said
learners normally show by facial expression if tideynot know the term which then forces her to cwib questions seeking their
prior knowledge. This suggests the teacher uses kmowledge to get learners access terminology.

Speaker | Utterance Code Comment
L1:22 [looking for a volunteer and pointing| G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | to alearner] let’s go back a little bit verbal communication. It suggests that the teapletices a non-verbal

communication in the explanation of the terms, lieesteacher was observed
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looking around and pointing to a learner who thamegdescriptive explanation of

the term. She points at learners at random (inambqoilar order).

L1:28 [pointing to the work on the board] | G ‘D’ — Grammar 2 (Gee, 2005), in that the teachesugestures to accompany
Teacher verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.
L1:30 [pointing to Q1, M, and Q2] G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms. 8t&sg learners to provide a
correct answer
hands movements indicating that al| G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
what was explained was heading to gn verbal communication. It suggests that the teaapproves of non-verbal
important key term or phrase] communication in the explanation of the terms.
L1:43 [opening the hands with a sharp faciaG ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | expression in surprise] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.
L1:57 Which is [pointing at the data set on| G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | the board] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.
L1:71 No [shaking the head], she got sevepty ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | six, she has sixty nine we don’t have verbal communication. It suggests that the teaapproves of non-verbal

sixty nine,

communication in the explanation of the terms.
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L2:21 [with an encouragement hand gestures ‘D’ — Grammar 2 (Gee, 2005), in that the teachesugestures to accompany
Teacher | for the learner to continue] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.
L2:30 Joy| | jumped this number, then I gotto | G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
[points at 3 in between 33 and 34 in verbal communication. It suggests that the teaapproves of non-verbal
row three] communication in the explanation of the terms.
L2:31 No, no [with flying hands and head | G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Peter shaking in disagreement] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.
L2:32 [pointing at Peter giving him a changeG ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | to bring his idea] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.
L2:37 Joy| Upper quartile, for the upper quartile,G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
I’'m going to take the second half verbal communication. It suggests that the teaapproves of non-verbal
[pointing at the data set on the board] communication in the explanation of the terms.
L2:45 Range [nodding her head] G ‘D’ — Grammar 2 (Gee, 2005), in that the teachsssugestures to accompany
Teacher verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.
L2:47 What was there [pointing at the data] G ‘D’ — Grammar 2 (Gee, 2005), in that the teachesugestures to accompany
Teacher | on the board], are you listening verbal communication. It suggests that the teaapproves of non-verbal

communication in the explanation of the terms.
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L2:61 did you see what | did there? [pointings ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | to the board] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.

L2:103 is it what you did [with a frontical G ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | gesture] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.

L2:119 [shaking her head disagreeing with th& ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | learner] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.

L2:121 [hands gestures wanting to know hoinG ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | the mean is calculated] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms

D
®

L2:123 [pointing to the formula written on th ‘D’ — Grammar 2 (Gee, 2005), in that the teach@sugestures to accompany
Teacher | board] verbal communication. It suggests that the teaapproves of non-verbal
communication in the explanation of the terms.

What this table illustrates is that:

» The class used gestures as body language to acogmeibal utterances. The data shows that gesivees used more by the teacher
than by the learners; this implies that the teacises Grammar 2 to accompany verbal communicaGee,(2005) in the explanation
of mathematical terms. Also implied is that gestuaiee a form of communication the teacher approvéisis class as the data shows
that even learners were using gestures to comntenigth the teacher (lines L2:30, L2:31 and L2:@Nere Joy and Peter used hand
gestures as they were talking to the teacher. &eher did not reprimand the learners; thereforam@ar 2 is used in the Discourse.
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Speaker | Utterance Code Comment

L1:71 you are not working in a group, you must discusa gsoup, you GD ‘D’ — group work, it suggests teacher’s teaching

Teacher | see, strategy which creates and engages learners irdsoun
CIT1 pattern of interaction when teaching
mathematical terms (Scott et al., 2006)

L1:75 or we want sixty seven and sixty two, right lefscdss in groups, | GD ‘D’ — group work, it suggests teacher’s teaching

Teacher | two minutes strategy which creates and engages learners irdsoun
CIT1 pattern of interaction when teaching
mathematical terms (Scott et al., 2006)

L1:77 are you working as a group, you must work as amgrea discuss, | GD ‘D’ — group work, it suggests teacher’s teaching

Teacher strategy which creates and engages learners irdsoun
CIT1 pattern of interaction when teaching
mathematical terms (Scott et al., 2006)

L1:92 And then first quartilele {this one} right do the discussions, eeh | GD ‘D’ — group work, it suggests teacher’s teaching

Teacher | Brenda you must remind your group mates, strategy which creates and engages learners irlsg
CIT1 pattern of interaction when teaching
mathematical terms (Scott et al., 2006)

L2:93 Okay, try to find the median and then discusshigak if it is correct| GD ‘D’ — group work, it suggests teacher’s teaching

Teacher strategy which creates and engages learners irlsg

CIT1 pattern of interaction when teaching
mathematical terms (Scott et al., 2006)
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L4:1 Stop concentrating on your book, we all have eastjon papers, | GD ‘D’ — group work, it suggests teacher’s teaching
Teacher | this is one of the typical exam questions, | wani o answer them strategy which creates and engages learners irdsg
after you have discussed with people in your growgll be back CIT1 pattern of interaction when teaching
after twenty five minutes, okay mathematical terms (Scott et al., 2006)
L4:3 Are you discussing with your group? [leaving thassl for a GD ‘D’ — group work, it suggests teacher’s teaching
Teacher | meeting] strategy which creates and engages learners irdsg
CIT1 pattern of interaction when teaching
mathematical terms (Scott et al., 2006)
P-R7 because even if | would have explained the definiti. learners GD Group discussion an indication of ‘D’ in the class

need to discuss on their own and with this theyestzeir
understandings and they do that using their langmaiagd it helps
those who would have missed during my teaching.

room. It indicates that learners are allowed tculs
the meanings of terms in their groups.

un

un

What this table illustrates is:
The teacher’'s emphasis on learners working in gro8p is her sitting and teaching strategy, shelsi¢é® emphasise on group discussions.
This implies that the teacher uses group discusdsioithe explanation of mathematical terms withuaderstanding that group discussion
might promote the understanding (Holyes, 1985) afthematical terminology in learners. The teachemma to indicate this in the
interview (see P-R7). Also implied is that learnars allowed to use their non-mathematical langsigy&/IL) in the discussions to activate

understanding and the teacher seem not to hawebéepr with it (P-R7).

Emphasis on working in groups occurred in all th&sbns and was mentioned in the interview as isatetl in the data. This implies that

the teacher’s teaching strategy is group work.

The teacher used both ordinary and mathematicgjulges to emphasise on group work and this suggestsmter-change of these
languages by the teacher with the intention tordatemultilingualism in class.
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Speaker | Utterance Code Comment
L1:51 people did we arrange from the highest to the | HC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher
Teacher | lowest, yes or no uses hints and clues to aid learners in the exjianaf terms.
L1:53 because you will be wasting your time, look (..)HC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher
Teacher | find the highest score, find the lowest score and uses hints and clues to aid learners in the exiiamaf terms by asking
(...) move on, now number 2, them to find the highest and the lowest scores fitverdata.
L1:67 did you arrange in ascending order, so which ar¢C Giving hints or clues is a ‘D’ practice which sugtgethat the teacher
Teacher | is your median then, okay lets count, count the uses hints and clues to aid learners in the proeédyplanation of
data, count your scores there, terms.
L1:69 Its true fifty? [in disbelief] can you put your lihn HC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher
Teacher | on top of fifty, count this side then that side, uses hints and clues to aid learners in the proeédyplanation of the
term
L2:57 | will be coming to you and show you how to us¢iC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher
Teacher | a scale so that you can actually see whether ypur uses hints and clues to aid learners in the exptanaf terms.
box and whiskers is symmetrical,
L2:83 your data already has been arranged in an HC Giving hints or clues is a ‘D’ practice which sugtgethat the teacher
Teacher | ascending order okay, uses hints and clues to aid learners in the exptanaf terms.

What this table illustrates is that:
» The teacher gives learners some clues to help tefime terms. This suggests that the teacher ustsdnd clues to assist learners in

the explanation of terms. Also implied is that tkacher leads the class to predetermined convahiiifinition of terms because the
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hints and clues she gives are actually funnelleagriers towards what they are expected to leameX@mple, in L1:51 and L1:69 the

hint is funnelling learners to getting the predetieed value for the ‘range’ and for the ‘mediarspectively.
» The teacher was using mathematical language whighests that she uses this language always in class

* Giving hints and clues occurred in lessons 1 aodl? implying that hints and clues are given whemms are being explained because
explanation of terms took place in those lessohsrdhan in lesson 4.

Speaker | Utterance Code | Comment

L1:67 how many scores do you have one two threeLQ This is indicative of ‘D’, i.e. some practice iretislassroom. It suggests tha

Teacher | four five [counting the scores together with the learners are asked leading questions which cantheip define terms.
learner] seven so which one is in the middle

L1:69 so let’s just count seventy eight sixty seven | LQ This is indicative of ‘D’, i.e. some practice iretlslassroom. It suggests thg

Teacher | which one is the middle number, learners are asked leading questions which cantheip define terms.

What this table illustrates is that:
» The teacher is asking some questions and thedeaali@g questions. This implies that the teacheretiines uses leading questions to

prod learners’ ideas about the mathematical terms.
Speaker | Utterance Code Comment
L1:24 Right, it is the middle value of that data when thePP Paraphrasing learner’'s answer (Pressley et al,)198&® indication of
Teacher | data is arranged in order of size, a ‘D’ practice, here the teacher paraphrases lgar®extbook
right[paraphrasing learner’s utterance] descriptive definition of the term ‘median’ towaradgredetermined
definition.
L2:103 Ja{yes} we must take score number sixteen plysPP Paraphrasing learner’'s answer (Pressley et al,)198&® indication of
score number seventeen add them together and a ‘D’ practice, here the teacher paraphrases lear®extbook
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Teacher

divide by two, is it what you did,

descriptive ohéfion of the term ‘median’

What this table illustrates is that:
» The teacher is paraphrasing learner’'s answer.iiifpies that the teacher sometimes paraphraseslsaideas about the mathematical

terms for others to hear and understand the caiib clearly (Pressley et al, 1989).

» Paraphrasing learner’s answer shows teacher'swfgeéind the importance attached to the definitiadheterm. It also implies that the

teacher exhibits good listening skills which areessary in fostering fruitful interactions in clgBsavis, 1997).

Speaker | Utterance Code Comment

L1:1 What did you find from the work | QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher | gave you? involved in the definition of terms because thehea asks a question intending to
get a response from learners and a learner resgonde

L1:3 is the range part of the five number | QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | summary, yes, no involved in the definition of terms because thehea asks a question intending to
get a response from learners. The teacher is cmpacichorus answer’

L1:5 saying the range, how do you define QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | the range, what is the range involved in the definition of terms because thechea asks the question “how do
you define the range” intending to get a resporm® fearners.

L1:14 What's the abbreviation of the lower| QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | quartile involved in the definition of terms because thehea asks a question intending to
get a response from learners. Also suggests tepolficonventional abbreviations

L1:16 and the other one? QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

involved in the definition of terms because thechea asks a question intending to
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Teacher

get a response from learners. This a prompt issare that all expected answers
are provided

L1:22 Which is the median, what is the QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | median, involved in the definition of terms because thechea asks a question intending to
get a response from learners. Getting learnersfinelterm as she verbalise the
term.

L1:24 Next what is the third quartile QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher involved in the definition of terms because thehea's question intends learners
to response.

L1:26 how do we abbreviate QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners. Thus teaching otalations.

L1:28 how many do we have now QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners. Inviting learnertot the number of terms used [so
far.

L1:30 but what are we looking for QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher involved in the definition of terms because thehea asks a question intending to
get a response from learners. The teacher is gyobin

L1:38 okay, what is the first step, what do | QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher |you do

involved in the definition of terms because thehea asks a question intending Wo
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get a response from learners.

L1:43 Who (...) okay what is the range, caQR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | you define range, if not yet understopd involved in the definition of terms because thechea asks a question intending to
get a response from learners. Seeking definitiomfiearners.

L1:47 do you get range here, QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.

L1:49 what is your range here, QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.

what is the range QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

involved in the definition of terms because thehea asks a question intending to
get a response from learners.

L1:53 we have the range there, what is thg QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher | highest score there involved in the definition of terms because thechea asks a question intending to
get a response from learners.

L1:63 The median number is the middle | QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher | number which one is the middle involved in the definition of terms because thechea asks a question intending to

number get a response from learners.
L1:67 Which one is in the middle, okay let's QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are
Teacher | check

involved in the definition of terms because thehea asks a question intending Wo
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get a response from learners.

L1:71 how did you define the median, QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
Teacher involved in the definition of terms because thehea asks a question intending to
get a response from learners.
what does middle mean QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
involved in the definition of terms because thehea asks a question intending to
get a response from learners.
L1:73 you said your median is what? QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
Teacher involved in the definition of terms because thehea asks a question intending to
get a response from learners.
L1:75 what is the median and give me your QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
Teacher | answer (...) not at all involved in the definition of terms because thehea asks a question intending to
get a response from learners.
Q1 what is Q1, the first quartile and | QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
the minimum value, are they the same involved in the definition of terms because thehea asks a question intending to
get a response from learners.
L1:77 what is the difference between first | QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
Teacher | quartile and minimum value, third involved in the definition of terms because thehea asks a question intending to
quartile and maximum value, get a response from learners.
L1:88 what is the median? QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
Teacher

involved in the definition of terms because thehea asks a question intending Wo
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get a response from learners.

L1:98 When did you do it (...) with stem andQR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | leaf involved in the definition of terms because thehea asks a question intending to
get a response from learners.

L2:8 How many scores are there? QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.

L2:19 what did you write, what is your lowerQR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | quartile, involved in the definition of terms because thechea asks a question intending to
get a response from learners

how do you find the lower quartile | QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

involved in the definition of terms because thehea asks a question intending to
get a response from learners.

L2:29 How do you find the lower quartile | QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher | tell us involved in the definition of terms because thechea asks a question intending to
get a response from learners.

L2:41 Brenda what is the range? QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.

L2:43 And what is the inter quatrtile... QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher | [disagreeing with Brenda’s answer]

involved in the definition of terms because thehea asks a question intending Wo
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get a response from learners.

L2:89 how many did you get QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
Teacher involved in the definition of terms because thehea asks a question intending to
get a response from learners
L2:91 Ja{yes} have you found the median| QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are
Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.
L2:99 sixteen it means the first sixteen and QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are
Teacher | the last sixteen, so let us talk about involved in the definition of terms because thechea asks a question intending to
thirty two, thirty two, is it an even get a response from learners. Teacher asks legdesgion
number or an odd number
L2:105 So which one is it QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are
Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.
L2:113 now what's the formula for the mean, QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are
Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners. It also suggestattoainula is used to deliver the
meaning of the term.
how did you write the formula, how | QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

do we write our formula

involved in the definition of terms because thehea asks a question intending to
get a response from learners.
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L2:119 IS it correct QR This is indicative of ‘D’ practice in the classroofhsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.

L2:121 so how must you calculate the mean QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.

L2:119 Is it correct QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

Teacher involved in the definition of terms because thechea asks a question intending to
get a response from learners.

P-R1 | just switch to questions of wanting [@QR This is indicative of ‘D’ practice in the classrooihsuggests that learners are

know what they know about that. involved in the definition of terms because thehea asks a question intending to

get a response from learners

P-R2 | will ask them some questions QR Question and response, this is indicative of ‘Cdgtice in the classroom. It
suggests that learners are involved in the dedimitif terms because the teacher
asks a question intending to get a response framées.

P-R7 and ask questions, and when they gM@R This is indicative of ‘D’ practice in the classrooihsuggests that learners are

some responses

involved in the definition of terms because thehea asks a question intending to
get a response from learners.

What this table illustrates is that:
* The teacher was asking learners questions whidbedc&br response. This implies that the teachernmé&a involve learners in the

explanation of terms by asking questions intendnget responses.
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» This type of questioning occurred in lessons 1 2rahly implying that it is where terms were beinglained, and the frequency of

guestioning in both the lessons seems to be hidtbalancing implying that the teacher mostly usgsstjon and response as a way to
involve learners/groups in the interaction. Alspideed is a highly interactive class.

» Question and response did not occur in lesson dusecthere was no explanation of terms taking place
» The teacher used both ordinary and mathematicgubages in the question and response and this gaghesinter-change of these

languages by the teacher with the intention tordatemultilingualism in class.

Speaker | Utterance Code Comment
L1:3 Ooh he is saying the range, what heRFQ A ‘D’ in that the teacher uses learners’ responsessk further questions and it
Teacher | has found out is that there is a range suggests teacher’s level of response the IR2/8ldimg learners towards a
there. So range is there, is the range predetermined definition of the term. The teaclsdurange (learner’s answer) t¢
part of the five number summary, ask if it is part of number summary.
L1:18 right median, the abbreviation RFQ A ‘D’ in that the teacher uses learners’ responsessk further questions and it
Teacher suggests teacher’s level of response the IR2/8ldimg learners towards a
predetermined definition of the term. The teactsmduthe answer “median” to as
for its abbreviation. The abbreviation is partlod topic’s discourse.
L1:71 you say the median is the middle | RFQ Also a ‘D’ in that the teacher uses learners’ reses to ask further questions an
Teacher | number, what does middle mean suggests teacher’s level of response the IR2, prgdearners towards a
predetermined definition of the term.
L1:73 In between what, RFQ A ‘D’ in that the teacher uses learners’ responieesk further questions and it
Teacher suggests teacher’s level of response the IR2/8ldimg learners towards a
predetermined definition of the term.
L2:51 Okay who can draw that box and | RFQ A ‘D’ in that the teacher uses learners’ responieesk further questions and it

whiskers for us on the board so tha

At

A4

d it

suggests teacher’s level of response the IR2, prgdearners towards a
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Teacher | we can move on predetermined definition of thenter

P-R7 I might use the responses to ask | RFQ A ‘D’ in that the teacher uses learners’ responieesk further questions and it
more questions as a follow-up... suggests teacher’s level of response the IR2/8ldimg learners towards a
predetermined definition of the term.

What this table illustrates is:

» The use of learners’ responses in teacher’s qumsstisfter learners have given responses the teaobid use some to ask questions,
this implies that the teacher uses learners’ resgoo ask further questions. Also implied from diaga (see transcripts) is that the
teacher prods more information on mathematical géfrom learners by using their responses to askduteading questions.

* From the interview data (P-R7) the teacher indt@it@t she uses learners’ responses to ask moséangeas a follow-up, implying that
she evaluates learners understanding of termindlugygh these further questions.

» The teacher used both ordinary and mathematicglubges in the question and response and this daghesinter-change of these
languages by the teacher with the intention tordatemultilingualism in class.

Speaker | Utterance Code Comment
L1:71 you say the median is the middle number R A ‘D’ practice in the classroom which suggests thatteacher at times
Teacher | what does middle mean revisits ideas.

What this table illustrates is:
» Teacher’'s statement of revisiting learner’s ideaisTmplies that the teacher sometimes revisitea’ ideas about term and uses it to
ask further questions.
* Revisiting ideas shows teacher’s feelings and thgortance attached to the definition of the terthalso implies that the teacher
exhibits good listening skills which are necessaripstering fruitful interactions in class (Davi€97).
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Speaker | Utterance Code Comment
L1:20 Q2 or M, This one [pointing at M on the boardRCW Referring to chalkboard work is indicative of a ‘Practice. It suggests
Teacher that the teacher values chalkboard work as shese&s pointing to the
work at the board in her explanation of the terms.
L1:49 [going back to the board] RCW Referring to chalkboard work is an indicative dDapractice. It suggests
Teacher that the teacher values chalkboard work as shese&s pointing to the
work at the board in her explanation of the terms.
L2:40 Joe| because it is the highest number thgten RCW Referring to chalkboard work is an indicative dDapractice. It suggests
here [pointing at the board] that the teacher values chalkboard work as shemmesondemn Joy wh
was pointing to the work at the board in her exataom of the terms.
L2:47 What was there [pointing at the data on the | RCW Referring to chalkboard work is an indicative dDapractice. It suggests
Teacher | board], are you listening that the teacher values chalkboard work as shesees pointing to the
work at the board in her explanation of the terms.
L2:61 did you see what | did there? [pointing to the| RCW Referring to chalkboard work is an indicative dDapractice. It suggests
Teacher | board] that the teacher values chalkboard work as shese&s pointing to the
work at the board in her explanation of the terms.
L2:69 Ja{yes}, but then you must show the numbersRCW Referring to chalkboard work is an indicative dDapractice. It suggests
Teacher | you know why you must show the numbers that the teacher values chalkboard work as shesees pointing to the
[referring to the box and whiskers on the work at the board in her explanation of the terms.
board], because when I'm marking your papers
L2:123 [pointing to the formula written on the board] | RCW Referring to chalkboard work is an indicative dDapractice. It suggests
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Teacher that the teacher values chalkboard work as shese&s pointing to the
work at the board in her explanation of the terms.

What this table illustrates are:
« Some gestures of pointing to chalkboard work. Timiglies that the teacher uses chalkboard work f@seneces, therefore, she writes or
allows learners to write important work about thert in question on the board so that they cantuse reference. Also implied is the
use of the chalkboard by the class in the explanaif mathematical terms.

Speaker | Utterance Code | Comment
L1:3 Ooh he is saying the range, RV ‘D’ - which suggests teacher re-voices learners\aars (Enyedy et al., 2008) in
Teacher the process of defining terms, the teacher tedisctass that the learner was saying

range i.e. re-voicing, and that teacher re-voioeste whole class to hear what
the learner had said. It could be that the leanser also speaking softly.

L1:18 The median RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms, the teacher readt&he median” after the class
had said it.

L1:26 Upper quartile RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms

L1:28 Q3 RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms

L1:30 One, two, three, RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms The teacher is agking definite answer and at the
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same time encouraging a chorus answer.

L1:34 It is the minimum value and maximum | RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher | value, the process of defining terms
L1:38 Five number summary RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L1:51 Forty eight RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L1:53 No RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L1:59 Forty eight RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L1:65 Between sixty seven and sixty two (-) | RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher | you say the median is between sixty the process of defining terms
seven and sixty two
L2:27 Twenty three {re-voicing learner’s RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher | utterance} the process of defining terms
L2:45 Range RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L2:71 Maximum value RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
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L2:83 Highest, RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L2:99 Sixteen, okay and thirty five, (-) okay letRV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher | us see, you say half is sixteen, the process of defining terms
L2:113 Thirty six, RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L2:115 X bar is equal to the sum of all squares| RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L2:121 No, RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms
L2:123 Yes you must use this formula RV ‘D’ - which suggests teacher re-voices learnerswars (Enyedy et al., 2008) in
Teacher the process of defining terms

What this table illustrates is that:
» The teacher is re-voicing learner's answer. Thigli@s that the teacher sometimes re-voices ledrras about the mathematical

terms for others to hear what other learners wbakk said (Enyedy et al., 2008; Herbel-Eisenmarat. €2008). Also implied is that
the teacher is accepting learners’ ideas aboutettme (Moschkovich, 1999) and wants other learneranderstand the contribution
clearly (Pressley et al, 1989).

* Re-voicing learners’ answers shows teacher’s fgeland the importance attached to the definitiothefterm. It also implies that the

teacher exhibits good listening skills which areessary in fostering fruitful interactions in clgBsvis, 1997).

» Re-voicing occurred in lessons 1 and 2 only imgyimat it is where terms were being explained, thedrequency of re-voicing in both

the lessons seems to be high and balancing depiathighly interactive class. Also implied by thigh frequency is that important
utterances in the explanation of terms must beoreed as areas to note.
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» Re-voicing did not occur in lesson 4 because thv@®no explanation of terms taking place.
» The teacher used both ordinary and mathematicgukges in re-voicing and this suggests the intangh of these languages by the
teacher with the intention to cater for multilingjsmn in class.

Speaker | Utterance Code Comment
L1:5 Okay let's just write it even though WLI ‘D’ — writing leaner idea on the board, it suggdsicher’s
Teacher interactive/authoritative approach (Scott et @d0&), to teaching terminology she

is the one who decides to write or not to writeshying “let’s just write it”

L1:16 Q1 [writes Q1 on the board] WLI ‘D’ — writing leaner idea on the board, suggesthea’'s interactive/authoritative
Teacher approach (Scott et al., 2006), to teaching ternoigyl

L1:26 Upper quartile [writing on the board] | WLI ‘D’ — writing leaner idea on the board, suggesthea’s interactive/authoritative
Teacher approach (Scott et al., 2006), to teaching ternoigypbecause the teacher wrote

learners’ answer on the board.

L2:115 Good, x bar is equal to the sum of all | WLI ‘D’ — writing leaner idea on the board, suggesthes’s interactive/authoritative
Teacher | squares [writing the formula on the approach (Scott et al., 2006), to teaching ternoigyl
chalkboard]

What this table illustrates is that:
* The teacher writes learner’s ideas on the chalkhcgris implies that the class was interactive #nedteacher considers learners’ ideas
about the term in question. Also implied is thairter’'s ideas are used as references when theydhe board.
* The board, in this case, is used as a ‘thought whare everyone including the owner of the idemasle to see and read individuals’
thinking and use those thoughts to access coreditiions of terms together as a class. It alsggests that misconceptions about the
team in question at this stage, as robust as tteegtdimes to change, can be dealt with as mosigthts will be on the board.
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Speaker | Utterance Code Comment
L1:24 it is the middle value of that data wheAE ‘D’ — remoulding, it suggests that the teacher relis and adds to learner’s
Teacher | the data is arranged in order of size, explanations as she leads learners towards predegzt definitions. This is so

right, RMD because the teacher remoulds leaner’s responsgthsitextbook definition.
L1:42 Arrange the data in ascending order|, AE ‘D’ — remoulding, it suggests that the teacher relis and adds to learner’s
Teacher | quickly do that, explanations as she leads learners towards predegst definitions. This is so

RMD because the teacher remoulds leaner’s responsgthsitextbook definition.

L2:103 Ja{yes} we must take score number| AE ‘D’ — remoulding, it suggests that the teacher raeld® and adds to learner’s
Teacher | sixteen plus score number seventeen explanations as she leads learners towards predegst definitions. This is so

add them together and divide by twaq, RMD because the teacher remoulds leaner’s responsgthsitextbook definition.

is it what you did,
L2:115 Good, x bar is equal to the sum of all AE ‘D’ — remoulding, it suggests that the teacher relti® and adds to learner
Teacher | squares 2MD explanations as she leads learners towards predeezt definitions. This is s

because the teacher remoulds leaner’s responsgthsitextbook definition.

What this table indicate is that:

» The teacher is remoulding and adding to learneqdamations. This implies that the teacher sometineenoulds and adds to learners
explanations on the mathematical terms for oth@tsetir what other learners have said (Herbel-Eisennet al., 2008). Also implied
Is that the teacher is accepting learners’ explanstabout the term (Moschkovich, 1999) and watiterolearners to understand the
explanations clearly (Pressley et al, 1989).

* Remoulding and adding to explanations occurreegssdns 1 and 2 only implying that it is where temese being explained, and the

frequency of remoulding in both the lessons seenietlow and balancing depicting learners’ levelioflerstanding of what they are
expected of in terms of the mathematical languagekaowledge of the terms to be defined. Also iexgblis that the teacher is helping
learners how to communicate mathematically by moagtorrectly the mathematical discourse i.e. @cable to use the mathematical
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terminology appropriately by restating learnersplexations in more precise mathematical terms tirtaemoulding and adding to
their explanations.

« Remoulding and adding to explanations suggestdlibaeacher provides learners with access to mmettieal terms and ways of talking
(Gee, 2005; Khisty & Chval, 2002) therefore, mathéoal terms are explicitly taught.

* Remoulding and adding to explanations did not ogtlgsson 4 because there was no explanationrokteaking place.

» The teacher used the mathematical language to tdnaod add to the explanations, this suggeststhi®ateacher was providing the
appropriate use of mathematical terminology inahstraction level so that learners would acceds thet terminology and its place in
mathematics. At the same time bringing multilinglearners together into the community of mathersd@arners. That is, to talk like,
think like, believe like, and value like...mathemgns (Gee, 2005).

» The teacher is using the language which is acclpialmathematics to imply the development of mathtcal talk in learners which is
different from other ways of talking.

Speaker | Utterance Code Comment
L1:30 but what are we looking for | PLQ This is indicative of ‘D’ practice in the classroothsuggests that learners are involved in the
Teacher definition of terms because the teacher asks aignaatending to get a response from

learners. The teacher is probing

L1:51 people did we arrange from| PLQ An indicative of a ‘D’ practice, prodding learnarsing questions which lead to a

Teacher | the highest to the lowest, yegs predetermined definition in level IR2/3, the teacpmbes to learners to arrange from the
or no highest to the lowest score of the data.

L1:53 we have the range there, PLQ An indicative of a ‘D’ practice, prodding learnarsing questions which lead to a

Teacher | what is the highest score predetermined definition in level IR2/3, the teacpmbes to learners to give the highest
there score of the data.

This table indicates:
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* The teacher’s prodding questions which are alsdingaquestions. This suggests that the teacher tsoese uses prodding leading
guestions to get learners to come up with the cbmpesdetermined explanation of the term. Also ieglis that the teacher was

leading learners through in the explanation of &erm

* The use of prodding questions by the teacher calglal mean that the teacher prods more informatioutathe term from learners as a
way of evaluating how much understanding the learhave about the term in question.
» The teacher used both ordinary and mathematicgukges in the prodding and this suggests the ahiznge of these languages by the
teacher with the intention to cater for multilingjam in class.
» Prodding leading questions were observed in ledsas the data depicts (see transcripts) and nothier lessons which suggests that
learners were still struggling with the definitiomslesson 1 while in the other lessons they hasdpgd some knowledge about the
terms because the class was dealing with the sammes tin all the lessons. Also implied is that floe teacher to facilitate learners’

access to terminology she had to allow long excestigcusing on one term, phrase or a particulangod words at a time, this was

defined and coded as LE in the analytical framework

Speaker | Utterance Code Comment

L1:75 Q1 what is Q1, the first quartile and the minimuatue, | DM A practice in the ‘D’ which suggests that the tesch
Teacher | are they the same differentiates meanings of terms in the explanation
L1:77 what is the difference between first quartile and DM A practice in the ‘D’ which suggests that the teach
Teacher | minimum value, third quartile and maximum value, differentiates meanings of terms in the explanation
L2:117 The mean not the median, this is the mean, whytiei | DM A practice in the ‘D’ which suggests that the tesrch
Teacher | mean not the median differentiates meanings of terms in the explanation

This table indicates that:

» There were questions asking for differences of serfrhis suggests that the teacher sometimes asketsato give the difference
between terms. Also implied is that the teacheitifaies learners’ access to terminology by différating the term from what it is not
for it is argued by Marton et al (2004) and Runeg@2®05) that, it is easy to know something fromawihis not.
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» Asking learners to give the difference between gemay also imply that the teacher was evaluatiaghkrs’ understanding of the terms
in question.

* The teacher used the mathematical language in dbstigning to provide the appropriate use of matieal terminology in the
abstraction level so that learners would accesh tw terminology and its place in mathematics.th/g same time bringing the
multilingual learners together into a community mathematics learners. That is, to talk like, thlike, believe like, and value
like...mathematicians (Gee, 2005).

» The teacher is using the language which is acclpalmathematics to imply the development of mathgcal talk in learners which is
different from other ways of talking.

Speaker | Utterance Code Comment
L1:1 What did you find from the QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
Teacher | work | gave you? 2006), and a question and answer teaching strateg definition of terms. The teacher

is asking learners what they got from the datathadanswer is ‘range’, this is the term she
was intending to teach because she allowed a kectypage on its explanation. It also
suggests preparation work is given to learners

L1:5 saying the range, how do you | QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | define the range, what is the 2006), and a question and answer teaching strateg definition of terms. This is one
range of the strategies the teacher is using — gettiagl#finition from the learners.

L1:14 What's the abbreviation of the| QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | lower quartile 2006), and a question and answer teaching stratedg definition of terms.

L1:22 Which is the median, what is | QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | the median, 2006), and a question and answer teaching stratedg definition of terms.

L1:24 Next what is the third quartile | QAS ‘D’ — which suggests IRE (initiation response ewdion type of presentation) (Scott et a‘l.,
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Teacher 2006), and a question and answer teaching stratedg definition of terms.

L1:26 how do we abbreviate QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
Teacher 2006), and a question and answer teaching stratedg definition of terms.

L1:43 Who (...) okay what is theQAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
Teacher | range, can you define range,| if 2006), and a question and answer teaching stratedg definition of terms.
not yet understood

L1:47 What is the range here, what isQAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,

Teacher | the range, 2006), and a question and answer teaching stratedg definition of terms.
L1:49 what is your range here, QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
Teacher 2006), and a question and answer teaching stratedg definition of terms.

what is the range QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,

2006), and a question and answer teaching stratedg definition of terms.

L1:53 we have the range there, what iIQAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | the highest score there 2006), and a question and answer teaching stratedg definition of terms.

L1:63 The median number is the QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | middle number which one is the 2006), and a question and answer teaching stratedg definition of terms.
middle number
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L1:71 S0 you see that's why the QAS ‘D’ — which suggests IRE (initiation response ewtion type of presentation) (Scott et 4.,
Teacher | median is not the same, so how 2006), and a question and answer teaching stratedg definition of terms.
did you define the median,

what does middle mean QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
2006), and a question and answer teaching stratedg definition of terms.

L1:73 you said your median is what? QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
Teacher 2006), and a question and answer teaching stratedg definition of terms.

L1:75 what is the median and give meQAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
Teacher | your answer (...) not at all, 2006), and a question and answer teaching stratedg definition of terms.

Q1 what is Q1, the first quartile QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
and the minimum value, are 2006), and a question and answer teaching stratebg definition of terms.
they the same

L1:77 what is the difference between QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | first quartile and minimum 2006), and a question and answer teaching stratedg definition of terms.
value, third quartile and
maximum value, okay

L1:88 what is the median? QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,
Teacher 2006), and a question and answer teaching strateyg definition of terms
L2:8 How many scores are there? | QAS ‘D’ — which suggests IRE (initiation response eaion type of presentation) (Scott et 1I.,
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Teacher 2006), and a question and answer teaching stratedg definition of terms.

L2:19 what did you write, what is yoUrQAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et al.,

Teacher | lower quartile, 2006), and a question and answer teaching stratedg definition of terms.
how do you find the lower QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
quartile 2006), and a question and answer teaching stratedg definition of terms.
L2:29 How do you find the lower QAS ‘D’ — which suggests IRE (initiation response ewion type of presentation) (Scott et all.,
Teacher | quartile tell us 2006), and a question and answer teaching stratedg definition of terms.
L2:41 Brenda what is the range? QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher 2006), and a question and answer teaching stratedg definition of terms.

L2:43 And what is the inter quartile..| QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | [disagreeing with Brenda’s 2006), and a question and answer teaching stratedg definition of terms.
answer]

L2:113 how did you write the formula,| QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | how do we write our formula 2006), and a question and answer teaching stratedg definition of terms.

L2:119 how did you calculate the meanQAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,

Teacher 2006), and a question and answer teaching stratedg definition of terms.
L2:121 how must you calculate the QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
Teacher | mean 2006), and a question and answer teaching stratedg definition of terms.

342



P-R1 | normally ask them questions| QAS ‘D’ — which suggests IRE (initiation response ewtion type of presentation) (Scott et 4.,
relating to what | want to 2006), and a question and answer teaching stratedg definition of terms.
introduce
| just switch to questions of QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,
wanting to know what they 2006), and a question and answer teaching stratedg definition of terms.
know about that

P-R2 | will ask them some questions QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,

2006), and a question and answer teaching stratedg definition of terms.
P-R7 and ask questions, and when | QAS ‘D’ — which suggests IRE (initiation response eion type of presentation) (Scott et all.,

they give some responses

2006), and a question and answer teaching stratedg definition of terms

This table indicates:
» A question and answer pattern that the teachemsiag in the explanation of terms. This suggesds ttie teacher was using a question
and answer teaching strategy in the explanatiomathematical terms. And also implied is that thecker involved learners in the

explanation.

* The question and answer strategy occurred in lesg¢oand 2 only implying that it is where terms wéring explained, and the
frequency of questioning in both the lessons sderbge high and almost balancing implying that #sscher used question and answer
as a teaching strategy to interact with the grompike definition of the terms. The frequency abows that it was a highly interactive

class.

* Question and answer did not occur in lesson 4 Isecdiere was no explanation of terms taking plastad learners were now applying
and using the knowledge of mathematical terms swvanquestion papers.

» The teacher used both ordinary and mathematicgubages in the question and response and this saghesinter-change of these
languages by the teacher with the intention tordatemultilingualism in class.
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Speaker | Utterance Code | Comment

L1:1 ...and you were working in | GWS | ‘D’ — group work, it suggests teacher’s teachirrgteigy which creates and engages learners

Teacher | groups so each group should in sound CIT1 pattern of interaction when teachimgghematical terms (Scott et al., 2006).
tell us what they did, ok. This is so because the teacher gave learners wal in groups and now each group is to

report back.
L1:34 there it says... in your groups GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learners
Teacher in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006).
The teacher is authoritatively asking learnersa@xercise eight point six in groups.

L1:36 | want you in your groups (...) GWS | ‘D’ — group work, it suggests teacher’s teachinmgtsigy which creates and engages learners

Teacher | on the data; in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)

L1:38 Five number summary GWS | ‘D’ — group work, it suggests teacher’s teachimrgtsigy which creates and engages learners

Teacher in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)

L1:59 okay there is a hand [going toGWS | ‘D’ — group work, it suggests teacher’s teachimgtsigy which creates and engages learners

Teacher | one of the groups], in sound CIT1 pattern of interaction when teachimaghematical terms (Scott et al., 2006)

L1:69 are you working as a whole | GWS | ‘D’ — group work, it suggests teacher’s teachimrgtsigy which creates and engages learners

Teacher | group in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)

L1:71 you are not working in a GWS | ‘D’ — group work, it suggests teacher’s teachimrgtsigy which creates and engages learners

Teacher | group, you must discuss as a in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)
group,

L1:75 or we want sixty seven and | GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learners

sixty two, right let's discuss i
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Teacher

groups, two minutes

in sound CIT1 pattern of mt&#on when teaching mathematical terms (Scott ,€2@06)

L1:77 are you working as a group, | GWS | ‘D’ — group work, it suggests teacher’s teachirrgtsigy which creates and engages learners
Teacher | you must work as a group, so in sound CIT1 pattern of interaction when teachimgghematical terms (Scott et al., 2006)

discuss,
L1:86 Right, any group which have| GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learners
Teacher | done the stem and leaf in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)
L1:92 Brenda you must remind yoyrGWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learners
Teacher | group mates, in sound CIT1 pattern of interaction when teachimaghematical terms (Scott et al., 2006)
L2:1 [The class monitor had GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learners
Teacher | collected and handed out in sound CIT1 pattern of interaction when teachimaghematical terms (Scott et al., 2006)

learners’ marked group work

just before the lesson had

started.

Which group can present the GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learners

stem and leaf of in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)
L2:53 which group? GWS | ‘D’ — group work, it suggests teacher’s teachimrgtsigy which creates and engages learners
Teacher in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)
L2:55 Which group, you, right okayl GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learners
Teacher | let's look at what Brenda has in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)

drawn there
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L2:63 next group, they are fine, you GWS | ‘D’ — group work, it suggests teacher’s teachimrgtsigy which creates and engages learne
Teacher | are also fine, in sound CIT1 pattern of interaction when teachimaghematical terms (Scott et al., 2006)
L2:73 in your groups GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learne
Teacher in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)
L4:1 their group past exam GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learne
Teacher | question papers in sound CIT1 pattern of interaction when teachimaghematical terms (Scott et al., 2006)

after you have discussed withGWS | ‘D’ — group work, it suggests teacher’s teachirrgtsigy which creates and engages learne

people in your group, in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)

L4:3 Are you discussing with yourr GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learne

Teacher | group? [leaving the class for|a in sound CIT1 pattern of interaction when teachimghematical terms (Scott et al., 2006)
meeting]

P-R4 | send them in their groups, | GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learne
and these are permanent in sound CIT1 pattern of interaction when teachimaghematical terms (Scott et al., 2006)
groups in that class,

P-R7 | find group work and report | GWS | ‘D’ — group work, it suggests teacher’s teachingtsigy which creates and engages learne

back working well for me,

in sound CIT1 pattern of interaction when teachimaghematical terms (Scott et al., 2006)

2rS

2rS

2rS

2rS

2rS

2rS

2rS

This table indicates:
» A group work pattern that the teacher was usinthe explanation of terms. This suggests that thehier was using a group work

teaching strategy in addition to question and angeaching strategy in the explanation of matheraaterms. And also implied is
that the teacher involved learners in the explanati
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» The group work strategy occurred in lessons 1 andl implying that it is where terms were beingpkned, and the frequency of

guestioning in both the lessons seems to be higrabnost balancing implying that the teacher usedgwork as a teaching strategy
to interact with the groups in the process of defjirthe terms. The frequency also shows that itavaghly interactive class.

» Group work did not occur in lesson 4 because th&® no explanation of terms taking place insteadhkrs were now applying and

using the knowledge of mathematical terms to answestion papers.

» The teacher used both ordinary and mathematicgukges to interact with the groups and this suggét inter-change of these

languages by the teacher with the intention tordatemultilingualism in class.

» The teacher addresses learners as in groups.fipi®s that there was group-teacher interactioa @aching strategy which seemed to
create and engage learners in a sound pattereph@tion with the teacher as they were definirgrttathematical terms (Scott et al.,

2006).

» Addressing learners’ in groups occurred in all lidesons implying that the classroom interactionnglplace in this class was a CIT
type 1 (CIT1). The teacher also indicated in therwiew that she sends learners to do the workeir permanent groups, and that she
finds group work and report back more effectivéeaching and learning terminology (P-R4 & P-R7is tmplies she uses group work
as an effective teaching strategy in the explanaifanathematical terms.

Speaker | Utterance Code Comment

L1:24 Right, it is the middle value of that data whee th | STB This is indicative of ‘D’, i.e. source of definitio It suggests that

Teacher | datais arranged in order of size the teacher uses a textbook as a source of defigitirhis is so
because the descriptive explanation she gave thene my
experience as a mathematics teacher, is a texthomk

L1:100 read again on quartiles in your textbooks to STB This is indicative of ‘D’ practice in the classroothsuggests that

Teacher | understand them learners are encouraged to read about terms frertektbook, the
teacher tells learners to read on quartiles irr tegtbooks. It also
suggests that textbooks are used as sources oitibefi

L2:65 right lets read here[looking in the textbook], STB This is indicative of ‘D’, i.e. source of definitio It suggests that
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Teacher

the teacher uses a textbook as a source of definiti

L2:71 just turn on page one hundred and ninety four and STB This is indicative of ‘D’, i.e. source of definitio It suggests that

Teacher | read there about skewed and symmetrical data then the teacher uses a textbook as a source of defisiti
analyse your box and whiskers

L2:89 now if you had your textbook, you would be STB This is indicative of ‘D’, i.e. source of definitio It suggests that

Teacher | comparing how many the teacher uses a textbook as a source of defigiti

P-R4 ...So that they know what is it that becomes data | STB This is indicative of ‘D’, i.e. source of definitio It suggests that
when they find it in their textbooks. the teacher uses a textbook as a source of defigiti

P-R5 | stick to the mathematical definitions of the teotk | STB This is indicative of ‘D’, i.e. source of definitio It suggests that
only the teacher uses a textbook as a source of defisiti
...we teach towards examinations it is better tolteaSTB This is indicative of ‘D’, i.e. source of definitio It suggests that
what is commonly accepted and we know what is the teacher uses a textbook as a source of defisiti
commonly accepted is in the textbook...
when they hear the same word being used in difter&TB This is indicative of ‘D’, i.e. source of definitio It suggests that
contexts they should know the mathematical meaning the teacher uses a textbook as a source of defigiti

P-R7 | finalise by explaining the term according to the | STB This is indicative of ‘D’, i.e. source of definitio It suggests that

textbook we are using in class.

the teacher uses a textbook as a source of definibecause the
teacher finalises by explaining the term accordmthe textbook

What this table illustrates is that:
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» There were some indications of textbook use indéfenition of the terms. In most utterances thehea has mentioned and emphasised
on the use of the textbook, this implies that techer uses the textbook as the source of defirofithe mathematical terms.

* The remoulded explanation that the teacher gavehfoiterm ‘median’ in L1:24, from my experience asnathematics teacher, is a
textbook type. This also shows that the teacherusasy the textbook as a source of definition; ¢fene, the teacher leads the class to
predetermined conventional definition of terms Bing the textbook.

* In the interview the teacher indicated that shestise textbook mathematical definitions, teacheatwsicommonly accepted and refers
to the textbook when teaching (P-R5 & P-R7). Skse aildicated that learners must use the textbooknathematical meanings (P-R4
& P-R5). This implies that the teacher relied o tixtbook as the source of definitions, therefehe, used formal definitions given by
the text (Moschkovich, 2003) and they are converaio

Speaker | Utterance Code | Comment

L2:65 right lets read here[looking in the textbook],sdoo®ks when | DS An indicative of ‘D’, i.e. source of definition. #uggests
Teacher | they talk about skewed, they are saying a symnatita set is that the teacher also accepts different sourcefafitions
balanced or you heard so

P-R4 | use any source of information available which betp me to | DS An indicative of ‘D’, i.e. source of definition. #uggests
make the learners understand, that the teacher also accepts different sourcefitons
| also encourage my learners to go and ask otluglee DS An indicative of ‘D’, i.e. source of definition. #uggests
especially teachers here at school even afterd teyght them that the teacher also accepts different sourcefafitions
the terminology or to read around and that, learners are free to source informatronrad.

What this table shows is that:
» There are some indications of the use of diffesenirces of definitions of the terms. The table showy one utterance of the teacher
mentioning what other books’ definitions of terfikis implies that the teacher accepts the useharaources of definition.
» The interview information (P-R4) indicates that teacher uses any available sources which canléaipers understand the terms and
that she encourages learners to ask other peogléoaiead around about the mathematical terms gthoiti was not the case in the
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lessons, this suggests that the teacher also tisessources with appropriate mathematical defingiother than the textbook only to
help her reach for learners’ understanding.

Speaker | Utterance Code| Comment
L1:36 find the range and PQ ‘D’— which suggests IRE (initiation response evélatype of presentation) (Scott et
Teacher al., 2006), and a question and answer teachingggiran the definition of terms. The

guestion is requiring learners to calculate and fire range of the data, therefore,
understanding the term from its calculational psssi

L1:38 okay, what is the first step, what doPQ ‘D’ — which suggests IRE (initiation response ewion type of presentation) (Scott
Teacher | you do [moving around the class al., 2006), and a question and answer teachintggiran the definition of terms. The
helping the groups] guestion is requiring learners to identify the stéglowed in finding the ‘range’ of the
data, therefore, understanding the term from iksutational premises.

[1%)
—

L1:45 Quickly calculate it PQ ‘D’ — which suggests IRE (initiation response ewion type of presentation) (Scott
Teacher al., 2006), and a question and answer teachingggiran the definition of terms. The
guestion is requiring learners to calculate and fhre range of the data, therefore,
understanding the term from its calculational psssi

[1%)
—

L1:47 What is the range here, what is thePQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher | range facilitating learners’ access to terminology in thelanation of terms. The question
requires learners to find ‘range’ in value form

L1:49 what is your range here, PQ ‘D’ - procedural question, it suggests that thekes uses procedural questions in
Teacher facilitating learners’ access to terminology in thelanation of terms. The question
requires learners to find ‘range’ in value form

350



what is the range PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in

facilitating learners’ access to terminology in thelanation of terms. Such questior]
asks for a calculated value ‘range’

L1:51 people did we arrange from the | PQ ‘D’ - procedural question, it suggests that thekea uses procedural questions in

Teacher | highest to the lowest, facilitating learners’ access to terminology in thelanation of terms. Such questior]
leads to calculational understanding of the teange’.

L1:53 find the highest score, find the PQ ‘D’ - procedural question, it suggests that thekea uses procedural questions in

Teacher | lowest score facilitating learners’ access to terminology in thelanation of terms. The question
requires learners to give a calculated value ‘range

L1:67 Which one is in the middle PQ ‘D’ - procedural question, it suggests that thekea uses procedural questions in

Teacher facilitating learners’ access to terminology in thelanation of terms. Such questior]
leads to calculational understanding of the terradran’.

L1:75 what is the median and give me | PQ ‘D’ - procedural question, it suggests that thekea uses procedural questions in

Teacher | your answer facilitating learners’ access to terminology in grecedural explanation of terms. Th
guestion is derived from an utterance of certaiminers by the teacher; therefore, it
requires learners to explain a solution methodetiing the median of that data.

L1:88 Stem and leaf how did you get thisPQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in

Teacher facilitating learners’ access to terminology in grecedural explanation of terms. Th
guestion “how did you get this” requires the leartmeexplain a solution method whig
gave the king of an answer

what is the median? PQ ‘D’ - procedural question, it suggests that theckest uses procedural questions in

is
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facilitating learners’ access to terminology in thelanation of terms.

L2:19 how do you find the lower quartile| PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher facilitating learners’ access to terminology in thelanation of terms.
L2:29 How do you find the lower quartile PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher | tell us facilitating learners’ access to terminology in thelanation of terms.
L2:39 Who wants to come and do the | PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher | range for us facilitating learners’ access to terminology in thelanation of terms.
L2:41 Brenda what is the range PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher facilitating learners’ access to terminology in thelanation of terms.
L2:43 And what is the inter quatrtile... PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher | [disagreeing with Brenda’s answer] facilitating learners’ access to terminology in thelanation of terms.
L2:91 Ja{yes} have you found the PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher | median facilitating learners’ access to terminology in thelanation of terms.
L2:119 but how did you calculate the mearRQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher | ja{yes}, facilitating learners’ access to terminology in thelanation of terms.
L2:121 so how must you calculate the PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in
Teacher | mean facilitating learners’ access to terminology in thelanation of terms.
P-R1 Because we were looking at PQ ‘D’ - procedural question, it suggests that thekest uses procedural questions in

averages | just asked them to find
their average mark of the list

facilitating learners’ access to terminology in thelanation of terms.
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What this table illustrates is that:
» The teacher was asking procedural questions. fipdies that the teacher was facilitating learnacgess to terminology through what
Essien (2011) referred to as a procedural Discourse
» Procedural questions occurred in lessons 1 andy2implying that it is where terms were being expél, and the frequency of the
guestions in both the lessons seemed to be highoaladhcing implying that the teacher used the mhod questions to facilitate
learners’ access to mathematical terminology wihileracting with the groups. Also depicted is ahygnteractive class.
» Procedural questions did not occur in lesson 4usecthere was no explanation of terms taking place.

» The teacher used both ordinary and mathematicglibages to ask procedural questions, this sugdestater-change of these languages
by the teacher with the intention to cater for nhafjualism in class.

D

Speaker | Utterance Code| Comment

L1:6 Highest score minus lowest score PE It is an indication of ‘D’ practice and it suggetist the teacher accepts

Class procedural way of defining the term. This is shdwyrthe whole class
defining the term ‘range’ in a procedural way.

L1:34 they said find the range using the formula thatPE A procedural explanation, in defining the term @ndf level IR2, is part of

Teacher | the range is equal to highest score minus... the ‘D’, range was defined through using the foranas ‘highest score
minus... lowest score’ it shows that this way dirdag terms is accepted.

L1:64 Between sixty seven and sixty two PE It is an indication of ‘D’ practice and it suggetst the teacher accepts th

Learner meaning of the term in value form which is obtaifrean a procedural way
of finding median.

L1:72 Joy| Number in between PE It is an indication of ‘D’ practice and it suggetst the teacher accepts th

meaning of the term in value form which is obtaifieiin a procedural way.

D
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L1:74 Joy| Number in between the one this side and the PE A procedural explanation, in defining the term @ndf level IR2, is part of
other that side the ‘D’, it shows that this way of defining ternssaccepted. Joy is
describing where the median is found accordingnéodata they are using
and the teacher acknowledges it by reminding Joyriie it.
L1:80 Three numbers after (...) find the lower quartil&E A procedural explanation, in defining the term @ndf level IR2, is part of
Learner | the next Q1 okay between Q1 and (...) the ‘D’, it shows that this way of defining ternssdaccepted. The learner is
describing how lower quartile is found accordindhe data they are using.
L1:85 When you divide data into two parts then you PE A procedural explanation, in defining the term @ndf level IR2, is part of
Teacher | get the median from there, take the first half, the ‘D’, it shows that this way of defining ternssaccepted
find the middle quartile, find range, lower
quartile, upper quartile
L1:88 right thirty two divide by two now, PE A procedural explanation, in defining the term @ndf level IR2, is part of
Teacher the ‘D’, it shows that this way of defining ternssaccepted.
L1:89 Number between numbers 36,6 PE It is an indication of ‘D’ practice and it suggestst the teacher accepts th
Brenda meaning of the term in value form which is obtaifrean a procedural way
of finding median
L1:94 divide your data into two, take the first half | PE A procedural explanation, in defining the term @ndf level IR2, is part of
Teacher | divide into two, take the other half and divide the ‘D’, it shows that this way of defining ternssaccepted.
into two again so that you get your quartile two,
L2:14 I look for my lower quartile then | found its | PE A procedural explanation, in defining the term @ndf level IR2, is part of
Brenda | twenty three, then my median is twenty three the ‘D’, the learner is procedurally defining tlosvier quartile it shows that

plus twenty four divide by two because lower
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guartile is also median

this way of defining terishaccepted.

L2:16 | find the median of the whole numbers, then|IPE A procedural explanation, in defining the term @ndf level IR2, is part of
Brenda | find the median of the half because median aof the ‘D’, it shows that this way of defining ternssaccepted.
the lower is the lower quartile
L2:20 Joy| | divided the positive two by two... PE A procedural explanation, in defining the term @ndf level IR2, is part of
the ‘D’, it shows that this way of defining ternssaccepted.
L2:24 Joy| We divide our data into two, then we calculatePE A procedural explanation, in defining the term @ndf level IR2, is part of
the median the ‘D’, it shows that this way of defining ternssaccepted.
L2:26 Joy| Then | look for the lower quartile | found that| PE A procedural explanation, in defining the term @ndf level IR2, is part of
its twenty three the ‘D’, it shows that this way of defining ternssaccepted.
L2:33 you take two numbers to get your middle PE A procedural explanation, in defining the term @ndf level IR2, is part of
Peter number and then add them and divide by two the ‘D’, it shows that this way of defining ternssaccepted.
and its going to be sixteen plus fifteen then ypu
get thirty one divide by two which is equal to
fifteen coma five and that means end quartilg
L2:40 Joe| Yes, [coming to the board] the range, | find thePE A procedural explanation, in defining the term @ndf level IR2, is part of
highest number, for this one the range will be the ‘D’, it shows that this way of defining ternssaccepted.
(...)
L2:65 This is good what you are doing, then calculatee A procedural explanation, in defining the term @ndf level IR2, is part of
Teacher | thirty three minus twenty three. It's what? the ‘D’, it shows that this way of defining ternssaccepted.

Twenty three coma five minus fifteen,
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L2:87 so find the middle, divide the data into two, | PE A procedural explanation, in defining the term @ndf level IR2, is part of
Teacher | divide the data into two, the ‘D’, it shows that this way of defining ternssaccepted.
L2:103 Ja{yes} we must take score number sixteen | PE A procedural explanation, in defining the term @ndf level IR2, is part of
Teacher | plus score number seventeen add them together the ‘D’, it shows that this way of defining ternssaccepted.
and divide by two
L2:107 Thirty five and thirty seven divide by... PE Leaving incomplete sentences is a way of talkirgtéacher allows (Gee,
Teacher 2005); therefore, it is a ‘D’ practice she approgébecause she allows
learners to complete her incomplete sentence
L2:118 Yes, it is the mean because it is from the PE A procedural explanation, in defining the term @ndf level IR2, is part of
Mike formula the ‘D’, it shows that this way of defining ternssaccepted.
L2:122 You must use this formula which is x bar is | PE A procedural explanation, in defining the term &ndf level IR2 because
Mike equal to... they are to use the formula, is part of the ‘Dshibws that this way of
defining terms is accepted.
P-R3 when the number of numbers is even they | PE A procedural explanation, in defining the term @ndf level IR2, is part of
sometimes get a value which is not in their data the ‘D’, it shows that this way of defining ternssaccepted.

so they get confused but when the number o
numbers is odd the median is easy to pick
because it appears to be the middle number

f

What this table illustrates is that:
» There were procedural explanations which the teaeind the learners gave for the terms. This implies the teacher accepts

procedural explanations and also explains the tgomesedurally. It suggests that learners’ accesshenaatical terminology
procedurally, therefore, the teacher socialisembga in the explanation of terms through a catautal Discourse (Setati, 2005b)
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which Essien (2011) referred to as a proceduratdisse. In the Definition Discourse, | define Cé#dtional Discourse or procedural
Discourse as when methods of calculating or proesdaf finding what the term stands for in mathecsaare used to explain the
term.

» Procedural explanations occurred in lessons 1 ama\2implying that it is where terms were beinglksned, and the frequency of the
explanations in both the lessons seemed to be dnghbalancing implying that the teacher used tloegqutural explanations to
facilitate learners’ access to mathematical tertoignp while interacting with the groups. Also depidtis a highly interactive class.

» There are more utterances of procedural explaratipn learners than by the teacher implying thatnies are made to access
terminology through procedural explanation becauseedural demonstrations helps learners undersiaddrlying mathematical
principles in the terminology and thereafter untierd the meaning of the term (Ball, 1990). Also lieg is that procedural
explanation will only enable learners to accesgdain of terms in the IR2 level.

» Procedural explanations did not occur in lessora@abse there was no explanation of terms takingepla

» The teacher and the learners used both ordinaryratidematical languages in the explanations; thggests the inter-change of these
languages by the class with the intention to datemultilingualism.

What the table is not showing is whether the pracagdexplanations were given after a procedurattioe was asked or not.

Speaker | Utterance Cod | Comment
e

L1:46 Fifty two... the | PR | Itis an indication of ‘D’ practice and it suggest&/alued’ procedural response from a learnertherdeacher
Learner |range accepts the meaning of the term in value form wigabbtained from a procedural way of finding range
L1:48 It's forty five PR | Itis an indication of ‘D’ practice and it suggeatSsalued’ procedural response from a learnertardeacher
Learner accepts the meaning of the term in value form wigabbtained from a procedural way of finding range
L1:50 Forty eight PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Class accepts the meaning of the term in value form wigabbtained from a procedural way of finding range
L1:54 Eighty two PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Class accepts the meaning of the term in value form wigabbtained from a procedural way of finding range
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L1:56 Thirty four PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Class accepts the meaning of the term in value form wigabbtained from a procedural way of finding range
L1:58 Forty eight PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Class accepts the meaning of the term in value form wigabbtained from a procedural way of finding range
L1:68 Fifty PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Learner accepts the meaning of the term in value form wigabbtained from a procedural way of finding media
L1:84 Ihi forty six PR | Itis an indication of ‘D’ practice and it suggeat&/alued’ procedural response from a learnertardeacher
Peter {its forty six} accepts the meaning of the term in value form wisabbtained from a procedural way of finding media
L1:89 Number PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Brenda | between accepts the meaning of the term in value form wigabbtained from a procedural way of finding media
numbers 36,6
L2:46 Fifty one PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Brenda accepts the meaning of the term in value form wigabbtained from a procedural way of finding range
L2:94 It's thirty five | PR | Itis an indication of ‘D’ practice and it suggest&/alued’ procedural response from a learnertherdeacher
Nicole accepts the meaning of the term in value form wisabbtained from a procedural way of finding media
L2:96 It's thirty five | PR | Itis an indication of ‘D’ practice and it suggest&/alued’ procedural response from a learnerthedeacher
Nicole accepts the meaning of the term in value form wisabbtained from a procedural way of finding media
L2:98 Half is sixteen | PR | Itis an indication of ‘D’ practice and it suggest&/alued’ procedural response from a learnerthedeacher
Nicole accepts the meaning of the term in value form wisabbtained from a procedural way of finding media
L2:106 Thirty five and| PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeachel,
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Mike thirty seven accepts the meaning of the termailue form which is obtained from a proceduraywéfinding meanings

of the term.
L2:110 Two PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Mike accepts the meaning of the term in value form wisabbtained from a procedural way of finding media
L2:112 Thirty six PR | Itis an indication of ‘D’ practice and it suggeatS/alued’ procedural response from a learnertardeacher
Mike accepts the meaning of the term in value form wisabbtained from a procedural way of finding media

L2:114 X bar is equal | PR | A procedural textbook method is part of the ‘D’sitggests that the teacher accepts ‘valued’ preakdu
Mike to the sum of... definition in the explanation of terms.

This table indicates that:

» Learners were giving ‘valued’ procedural respon3éss implies that the teacher accepts valued’ gulacal responses. It suggests that
learners’ access mathematical terminology procdigutherefore, the teacher socialises learnethiénexplanation of terms through a
calculational Discourse (Setati, 2005b) which Es$2011) referred to as a procedural DiscourséhérDefinition Discourse, | define
Calculational Discourse or procedural Discours&vhsn methods of calculating or procedures of figdiwhat the term stands for in
mathematics are used to explain the term. When thieaterm stands for has been found and given llystu& a value form; | refer
this to a ‘valued’ procedural response.

 ‘Valued’ procedural responses occurred in lessoasdL2 only implying that it is where terms werénlgeexplained, and the frequency
of the given valued’ procedural responses in bathlessons seemed to be high and balancing impthiaigthe teacher accepted
‘valued’ procedural responses in facilitating leasi access to mathematical terminology while eténg with the groups. Also
depicted is a highly interactive class.

» Utterances of ‘valued’ procedural responses wethg foom learners implying that learners readily erstand the meaning of terms by
getting the values of those terms because procedenaonstrations helps learners understand undegriyiathematical principles in
the terminology and thereafter understand the meafBall, 1990). Also implied is that ‘valued’ pedural meaning will only enable
learners to access definition of terms in the IRzI.

» ‘Valued’ procedural responses did not occur indes$ because there was no explanation of termsgaitace.
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* The learners used the mathematical language in‘ttadued’ procedural responses; this suggestsléaahers were skilfully developed

in the use of the language and were putting thesskto practice.

What the table is not showing is whether the ‘vdlygocedural responses were given after a proe¢dulestion was asked or not.

Speaker | Utterance Code| Comment
L1:34 ...they said find the range | F Using formula is indicative of ‘D’, i.e. some pras in the classroom. It suggests that the
Teacher | using the formula that the teacher facilitates learners’ access to terminotbgyugh the procedural way. The teacher as
range is equal to highest learners to find the range using the formula.
score minus...
L2:109 you must write the formula F Using formula is indicative of ‘D’, i.e. some pra in the classroom. It suggests that the
Teacher | median is equals to (-), you teacher facilitates learners’ access to terminotbgyugh the procedural way.
write the two numbers and
L2:113 now what'’s the formula for F Using formula is indicative of ‘D’, i.e. some pra in the classroom. It suggests that the
Teacher | the mean teacher facilitates learners’ access to terminotbgyugh the procedural way.
how did you write the F Using formula is indicative of ‘D’, i.e. some pra in the classroom. It suggests that the
formula, how do we write teacher facilitates learners’ access to terminotbgyugh a procedural way of using a formulg
our formula
L2:115 X bar is equal to the sum ofF Using formula is indicative of ‘D’, i.e. some praw in the classroom. It suggests that the
Teacher | all squares teacher facilitates learners’ access to terminotbgyugh a procedural way of using a formulg
L2:118 Yes, it is the mean becausd- Using formula is indicative of ‘D’, i.e. some praw in the classroom. It suggests that the
Mike it is from the formula teacher facilitates learners’ access to terminotbgyugh the procedural way.
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L2:122 You must use this formulal F A procedural explanation, in defining the term @ndf level IR2 because they are to use the
Mike which is x bar is equal to.. formula, is part of the ‘D’; it shows that this wafdefining terms is accepted.

L2:123 Yes you must use this F Using formula is indicative of ‘D’, i.e. some pra in the classroom. It suggests that the
Teacher | formula teacher facilitates learners’ access to terminotbgyugh a procedural way of using a formula

What this table illustrates is that:
* The teacher gave an emphasis on using the fornmdlahas implies that in the facilitation of learnsecess to terminology the teacher
also uses formulae.
» Using the formula indicates a procedural way of l@xjng terms. A procedural demonstration througlioanula helps learners
understand underlying mathematical principles antdrminology and thereafter understand the megaty, 1990).

Speaker | Utterance Code | Comment
L1:5 saying the range, how do you DQ ‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in
Teacher | define the range, what is the range facilitating learners’ access to terminology in thelanation of terms at the IR3. For

example, the question ‘why three and not..."” needhdlio justify his answer “We
only look to three...” in the justification he dedms what three stands for in the
quartiles. It is also a high order question

L1:10 Three, why three and not... DQ ‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in
Teacher facilitating learners’ access to terminology in thelanation of terms at the IR3. For
example, the question ‘why three and not..."” needhdlio justify his answer “We
only look to three...” in the justification he dedms what three stands for in the
quartiles. It is also a high order question
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D

L1:22 Which is the median, what is the | DQ ‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in

Teacher | median, facilitating learners’ access to terminology in thelanation of terms at the IR3. Fo
example, the question “who can define...” meanstti@ateacher is looking for a
descriptive explanation of the term ‘median’ and éxplanation of it will conceptually
enhance learners’ understanding.

L1:43 Who (...) okay what is the rangeDQ ‘D’ - descriptive question, it suggests that thacteer uses descriptive questions in

Teacher | can you define range, if not ygt facilitating learners’ access to terminology in thelanation of terms at the IR3 by

understood providing a conceptual understanding. The questirat is the range, can you defin

range” solicits a conceptual explanation of thentdange’ and it aims at deepening
learners’ understanding of the term conceptually.

L1:71 how did you define the median, | DQ ‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in

Teacher facilitating learners’ access to terminology in thelanation of terms at the IR3. The
question is seeking learners’ conceptual undersigraf the term ‘median’

what does middle mean DQ ‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in

facilitating learners’ access to terminology in thelanation of terms at the IR3. The
question is seeking learners’ conceptual understgraf the term ‘middle’

L1:73 you said your median is what? DQ ‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in

Teacher facilitating learners’ access to terminology in thelanation of terms at the IR3. The
guestion is seeking learners’ conceptual undersigraf the term ‘median’

L1:75 Q1 what is Q1, the first quartile and>Q ‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in

Teacher | the minimum value, are they the facilitating learners’ access to terminology in thelanation of terms at the IR3. The

same

guestion is seeking learners’ conceptual undersigraf the terms ‘quartile’ and
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‘minimum value’

L1:77 what is the difference between firstDQ
Teacher | quartile and minimum value, third
quartile and maximum value,

‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in
facilitating learners’ access to terminology in thelanation of terms. The question
seeking learners’ conceptual understanding of gera terms.

L2:117 The mean not the median, this is | DQ
Teacher | the mean, why is it the mean not the
median

‘D’ - descriptive question, it suggests that thecteer uses descriptive questions in
facilitating learners’ access to terminology in thelanation of terms. The question
seeking learners’ conceptual understanding ofdhrag ‘mean’ and ‘median’

What this table illustrates is that:

» The teacher was asking descriptive questions. iffjilies that the teacher alternates descriptivestiues and procedural questions in
the facilitation of learners’ access to terminology

 Descriptive questions call for a descriptive cortaapexplanation. Setati (2005b) referred to tilsiaonceptual Discourse, this is where
mathematical concepts are discussed or describddharefore, the teacher was asking descriptiestipns in order to get descriptive
explanations for the terms. Essien (2011) undedstastescriptive explanations as conceptual explamstiand these promote
conceptual understanding of the mathematical tenntesarners (Kilpatrick et al., 2001), hence relatil understanding of those terms
(Skemp, 1976). This implies that learners are gase@pportunity to access the terminology both gdocally and conceptually.

* It seems the teacher used the descriptive quedtiomisgage learners in correct, meaningful, andicgipe definitions of the terms thus
engaging them in a mathematical sense-making (Ad&0@3). This implies that the teacher was prongotearner’'s conceptual
development in the conceptual Discourse.

» There were more descriptive questions in lessdrad in 2 implying that it was a crucial momenthe explanation of terms the teacher
wanted learners to get the mathematically preamskexplicit definitions of the terms in the initislages of engaging with the term.
Also depicted is a highly interactive class.

» There was only descriptive question and a lot ocedural questions in lesson 2, this shows thateaeher asked more procedural
questions than descriptive questions in this ledsocheck if learners were able to apply their kleslge about the terms and solve
problems in regards with those terms, correctly.
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 Descriptive questions did not occur in lesson 4abee there was no explanation of terms taking plaeaeners were applying acquired

knowledge to the questions on the question papers.

* The teacher used the mathematical language in dbstiqning to provide the appropriate use of matieal terminology in the

abstraction level so that learners would accesé Mm@ terminology and its place in mathematics.ti®¢ same time bringing
multilingual learners together into a community mathematics learners. That is, to talk like, thlike, believe like, and value
like...mathematicians (Gee, 2005).

What the table is not showing is whether thesergase questions were followed by descriptive exytions or not.

Speaker | Utterance Code Comment

L1:24 it is the middle value of that data when| DE A descriptive explanation, a textbook descriptiedimtion of the term which

Teacher | the data is arranged in order of size is of level IR3 is part of the ‘D’. It suggests tlthe teacher accepts descriptive

definition in the explanation of terms; this is icated by the teacher’s
remoulding of learner’s answer giving a textbookatgtive definition. The
teacher re-voices the definition (probably witteatbook definition)

P-R3 | taught them to think of it (range) as theDE A descriptive explanation, a textbook descriptieéirdtion of the term which
distance between the starting point and is of level IR3 is part of the ‘D’. It suggests thie teacher accepts descriptive
the end point of the data though definition of terms in the explanation of terms.
| was referring to the difference betweerDE A descriptive explanation, a textbook descriptiedirdtion of the term which
the smallest and the largest value. is of level IR3 is part of the ‘D’. It suggests tliae teacher accepts descriptive
Coming to the median and the quartiles, definition of terms in the explanation of terms.

What this table illustrates is that:

» There was only one textbook descriptive explanatitnich the teacher gave. This implies that the teaavas promoting learners’
conceptual development about the term and leamems expected to receive the definition of the tattR level 3.
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* The textbook descriptive explanation was giveneissbn 1 indicating it was important at that timetfe learners to access that term
conceptually. Also implied is that the teacheihis bne who decides when the learners should geeptual understanding of the term.

» The teacher used the mathematical language in meqpda; this suggests that the teacher was skilfiglveloping learners in the use of
the language so that they see the importance datigeiage. This language is the one used to comatlyematical ideas and if learners
poorly grasp it, it is believed that it becomes ajon source of underachievement in school (Cue¥884). Therefore, the teacher
should accompany the mathematics terminology leaaweess with mathematical language skills for amlete mastering of
mathematical concepts/terminology.

* Interview utterances (P-R3) also indicate the dsg#escriptive explanation when explaining the teansd this suggests that the teacher
value them (Gee, 2005) in learner terminology a&ces

Speaker | Utterance Code | Comment
L1:3 what he has found out is that there is a rangetl$y | ML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this
Teacher | range is there, suggests that the teacher is using the mathemkigglage as a

communication tool in the explanation of terms.

L1:5 saying the range, how do you define the range, vghatML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this
Teacher | the range suggests that the teacher is using the mathemkigglage as a
communication tool in the explanation of terms.

L1:6 Highest score minus lowest score ML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this
Class suggests learners were expected to use the maibaht@tguage
as a communication tool in the explanation of terms

L1:11 Quatrtile, it's the lower quartile which is the madiof | ML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this
Nicho the first half suggests learners were expected to use the maibaht@tguage
as a communication tool in the explanation of terms
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L1:14 What's the abbreviation of the lower quartile ML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this
Teacher suggests that the teacher is using the mathemktiggliage as a
communication tool in the explanation of terms.
L2:5 Eh people | would say (...) you don’t say one, twiiL ‘d’ in ‘D’ —English, a communication tool (Gee, 200 this
Teacher | three you would rather say eleven, twelve, thirtgesh suggests that the teacher insists using the matlwaianguage
to use the correct numbers then, that way helpstyou as a communication tool in the explanation of terms
remember this, you then say twenty one, twentyethre
okay
L2:6 Fourteen, fifteen, sixteen, seventeen, eighteen ML ‘d” in ‘D’ —English, a communication tool (Gee, 20 this
Class suggests learners were expected to use the maibaht@tguage
as a communication tool in the explanation of terms
L2:8 How many scores are there? ML ‘d’ in ‘D’ —English, a communication tool (Gee, 20 this
Teacher suggests that the teacher is using the mathemkigglage as a
communication tool in the explanation of terms.
L2:14 Three and four, | look for my lower quartile then 1 | ML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this
Brenda | found its twenty three, then my median is twentgé¢h suggests learners were expected to use the maibahtatguage
plus twenty four divide by two because lower querti as a communication tool in the explanation of terms
is also median
L2:117 The mean not the median, this is the mean, whytiei ML ‘d’ in ‘D’ —English, a communication tool (Gee, 2B this
Teacher | mean not the median suggests that the teacher is using the mathemkigglage as a

communication tool in the explanation of terms.

366




What this table illustrates is:

* The use of the mathematical language in the exptanaf terms.

* The teacher used the mathematical language in mequda; this suggests that the teacher was skilfiglveloping learners in the use of
the language so that they see the importance datigeiage. This language is the one used to comatlyematical ideas and if learners
poorly grasp it, it is believed that it becomes ajon source of underachievement in school (Cue¥884). Therefore, the teacher
should accompany the mathematics terminology leaaweess with mathematical language skills for amlete mastering of
mathematical concepts/terminology.

Speaker | Utterance Code | Comment

L1:62 Sithole imedian, le ephakhati khuphelaNML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that learners
Learner | forty six{We have found the median, are allowed to communicate in their own languagésrees
the only one in the middle is forty six}

L1:91 Hasifuni lawa mafour four asiarrangeNML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that learners
Brenda | ne{we don't like these four fours let Us are allowed to communicate in their own languagesrees
arrange them, ok}

L2:2 ngu number bani laphfwhat is the NML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that learners
Thabo number here} are allowed to communicate in their own languagesrees
L2:3 Kunye, kubili, kubilfone, two two} NML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that learners
Class are allowed to communicate in their own languagesrees
L2:4 Kuthathu, kuthathu, kuthathu, kuthathuNML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that learners
Thabo Kuthathu, kune, kuhlanfthree, three, are allowed to communicate in their own languagesrees

three, three, three, four, five}}[writing
on the board]
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L2:7 Ehe wena awuyibalanggou, you did | NML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that learners
Nicole not write it} are allowed to communicate in their own languagesrees

L2:18 Unamanga, ayisi[You are lying, it's NML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that learners
Nicole not] are allowed to communicate in their own languagesrees

L2:89 Where is your textbook, please bring theML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languates suggests that learners

Teacher | textbook to class all the time, are allowed to communicate in their own languagesrees
L2:119 Yo yo yodno,no,no} NML | ‘d’ (Gee, 2005) in ‘D’ — non-mathematical languaties suggests that the
Teacher teacher at times communicates with the learneasnan-mathematical language.

What this table illustrates is:

» The use of the non-mathematical language in théaeapon of terms.
» The teacher used both ordinary and mathematicgukeges in class; this suggests the inter-chantieesé languages by the teacher with
the intention to cater for multilingualism in class
» The allowed learners to use their home languagelynsben discussing in their groups sharing ideas.

Speaker | Utterance Code Comment

L1:11 Quatrtile, it's the lower | TDD A descriptive response, a textbook descriptiveniksdn of the term which is of level IR3 s

Nicho quartile which is the IR3 part of the ‘D’, this is what Nicho gave and thadker acknowledges it by reminding learners
median of the first half of it being the lower quartile of the data.

L1:23 The number that divides| TDD A descriptive response, a textbook descriptivenitedn of the term which is of level IR3 is
Learner | that divides the data intg IR3 part of the ‘D’; it suggests that the teacher atxépscriptive explanation of the term because
two parts, right [asking if gave it and she acknowledges it “Right”. Learnassa practice, confirm with the teacher if
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he was right] their responses are correct.
L1:24 it is the middle value of | TDD A descriptive explanation, a textbook descriptiedirdtion of the term which is of level IR3 is
Teacher | that data when the data ]9R3 part of the ‘D’. It suggests that the teacher atdpscriptive definition in the explanation of
arranged in order of size, terms; this is indicated by the teacher’s remowgdifilearner’'s answer giving a textbook
right, descriptive definition. The teacher re-voices thérition (probably with a textbook definition)

What this table illustrates is:

* There are two attempts of textbook descriptivertigdin from the learners and one teacher’s re-magldf learner’s definition. This
implies that the teacher promoted learners’ conm@pmevelopment about the terms and the learneesverl the definitions of the
terms at IR level 3.

» The textbook descriptive definitions were giverdason 1; this indicates that the teacher put rapmehasis on descriptive definitions in
lesson 1 than in 2. Also implied is that lessondswa crucial lesson for the terms learners neealemhderstand them in the initial
stages of engaging with the terms.

* The learners used the mathematical language im tlesicriptive definitions; this suggests that leasnwere putting mathematical
language skills taught by the teacher into pracheace understanding of the terminology.

» Textbook descriptive definitions call for a destitip conceptual understanding. Setati (2005b) refketo this as a conceptual Discourse,
this is where mathematical concepts are discussedédszribed, and therefore, the teacher was pmyidescriptive understanding of
terms. Essien (2011) understands descriptive eaptars as conceptual explanations, and these peoocowiceptual understanding of
the mathematical terms in learners (Kilpatrick let2001), hence relational understanding of thesens (Skemp, 1976). This implies
that learners are also given an opportunity to sctee terminology conceptually.

Speaker | Utterance Code Comment

L1:34 they said find the range using the formula thatr#mge is| TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Teacher | equal to highest score minus... IR2 that the teacher uses the textbook proceduredtingéhe
meaning of terms in the explanation of the terntss Sound
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so because the teacher is giving a procedural Wggttng
then range by saying “range is equal to highestesconus...”

L1:45 Quickly calculate it TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Teacher IR2 that the teacher uses the textbook proceduregtingéhe
meaning of terms (Ball, 1990), it also suggests tita
teacher is practicing a Calculational Discourseagtte2005b)
in the explanation of the terms.
L1:55 Eighty two minus the lowest... TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Teacher IR2 that the teacher uses the textbook proceduregtingéhe
meaning of terms in the explanation of the terms.
L2:14 Three and four, | look for my lower quartile thefound | TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Brenda | its twenty three, then my median is twenty threespl IR2 that the teacher uses the textbook proceduredtingéhe
twenty four divide by two because lower quartil@liso meaning of terms in the explanation of the terms.
median
L2:16 | find the median of the whole numbers, then | fihd TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Brenda | median of the half because median of the lowedhres t IR2 that the teacher uses the textbook proceduredtingéhe
lower quatrtile meaning of terms in the explanation of the terms.
L2:20 Joy| | divided the positive two by two... TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
IR2 that the teacher uses the textbook proceduredtingéhe
meaning of terms in the explanation of the terms.
L2:24 Joy| We divide our data into two, then we calculaterttedian | TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests

that the teacher uses the textbook proceduredtingéhe
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A

IR2 meaning of terms in the explanation of the terms.
L2:33 therefore you take two numbers to get your middle TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Peter number and then add them and divide by two and its | IR2 that the teacher uses the textbook proceduredtingéhe
going to be sixteen plus fifteen then you get yhame meaning of terms in the explanation of the ternme §ves a
divide by two which is equal to fifteen coma fivedathat procedural explanation while looking into the teodk.
means end quatrtile
L2:83 just calculate your mean, median, whatever is atike, | TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Teacher | okay IR2 that the teacher uses the textbook proceduregtingéhe
meaning of terms (Ball, 1990), it also suggests tita
teacher is practicing a Calculational Discoursadse2005b)
in the explanation of the terms.
L2:109 you must write the formula median is equals toyel TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
Teacher | write the two numbers and IR2 that the teacher uses the textbook proceduredtingéhe
meaning of terms in the explanation of the terms.
L2:114 X bar is equal to the sum of... TPD It is an indication of ‘D’ practice and it suggesats/alued’
Mike IR2 procedural response from a learner and the teadoepts the
meaning of the term in value form which is obtaifresn a
procedural way of finding meanings of terms.
P-R3 The words mean, mode and range were understoael quUiEPD This is indicative of ‘D’, i.e. textbook procedurdssuggests
easily and they were easy to find than median and IR2 that the teacher uses the textbook proceduredtingéhe

quartiles.

meaning of terms in the explanation of the terms.
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| think they understood the first three becausyg Hre TPD This is indicative of ‘D’, i.e. textbook procedurdssuggests

easy to calculate...for example mean is what theyg tse| IR2 that the teacher uses the textbook proceduregtingyéhe

call average, mode being what appears most in diagsr meaning of terms in the explanation of the terms.

when the number of numbers is even they sometiries |gr PD This is indicative of ‘D’, i.e. textbook procedurds suggests
value which is not in their data so they get coatlbut | IR2 that the teacher uses the textbook procedurestimgehe
when the number of numbers is odd the median i teas meaning of terms in the explanation of the terms.

pick because it appears to be the middle numbefand
the quartiles as percentiles... normally they wargdb
the percentages as (25%, 50%, 75%) to show thatiee
in quarters,

What this table illustrates is that:

» There were textbook procedural definitions whicé thacher and the learners gave for the terms.ifipkes that the teacher accepts
procedural definitions and also explains the terpmecedurally. It suggests that learners’ accesshenadtical terminology
procedurally, therefore, the teacher socialisembga in the explanation of terms through a catautal Discourse (Setati, 2005b)
which Essien (2011) referred to as a proceduratdisse. In the Definition Discourse, | define Cé#dtional Discourse or procedural
Discourse as when methods of calculating or proesdaf finding what the term stands for in mathecsaare used to explain the
term.

* Also implied is that TPD will only enable learndéosaccess definition of terms in the IR2 level.

Speaker | Utterance Code Comment
L1:11 Quatrtile, it's the lower DR A descriptive response, a textbook descriptivenitgdn of the term which is of level IR3 ig
Nicho quartile which is the median part of the ‘D’, this is what Nicho gave and thadker acknowledges it by reminding

of the first half learners of it being the lower quartile of the data
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L1:23 The number that divides | DR A descriptive response, a textbook descriptivenitgdn of the term which is of level IR3 is

Learner | that divides the data into part of the ‘D’; it suggests that the teacher atxépscriptive explanation of the term
two parts, right [asking if he because gave it and she acknowledges it “Righ@érhers, as a practice, confirm with the
was right] teacher if their responses are correct.

What this table illustrates is that:

» There two attempts of textbook descriptive respsrisem the learners. This implies that the teagiremoted learners’ conceptual
development about the terms and the learners eténe definitions of the terms at IR level 3.

» The textbook descriptive responses were givengsoe 1; this indicates that the teacher put monghesis on descriptive explanations
in lesson 1 than in 2. Also implied is that lesdowas a crucial lesson for the terms learners reglenderstand them in the initial
stages of engaging with the terms.

* The learners used the mathematical language im tesicriptive responses; this suggests that learwere putting mathematical
language skills taught by the teacher into pracheace understanding of the terminology.

» The two attempts are in lines L1:11 and L1:23 dredteacher asked descriptive questions in linesdand L1:22 this implies that the
descriptive responses were given after descripguwestions, therefore, only two of the descriptiveesiions were followed by
descriptive explanations while the rest might hagen answered procedurally. For example, theréhege DQs which were followed

by either a PE or a PR i.e. DQ (L1:43) was follovisdPR (L1:46), DQ (L1:71) was followed by PE (L2)™DQ and (L2:117) was
followed by PR (L2:118) see transcripts.

Speaker | Utterance Code| Comment

L1:1 ...and sat quietly in groups facing the board | CIT1 | ‘D’ — sitting in groups facing the board, suggds@&cher’s classroom

Teacher | waiting for the teacher’s opening instruction of interactive pattern, CIT1, (Scott et al., 2006k spproves of when
the lesson. teaching mathematical terms. Learners were obseeaegd in groups

facing to the front.

...and you were working in groups so each | CIT1 | ‘D’ — group work, it suggests teacher’s classrootenactive pattern, CIT1
when teaching mathematical terms (Scott et al.6200his is so because
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group should tell us what they did, ok.

the teagaare learners work to do in groups and now eacbmis to
report back.

L1:36 | want you in your groups (...) on the data CIT1 | ‘D’ — group work, it suggests teacher’s classroateriactive pattern whict

Teacher creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)

L1:38 in your groups CIT1 | ‘D’ — group work, it suggests teacher’s classrooteractive pattern whick

Teacher creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)

L1:42 why are you five in one group [insisting on fouCIT1 | ‘D’ — sitting in groups facing the board, suggdstscher’s classroom

Teacher | in a group] sitting arrangement and the interactive patterf1C(Scott et al., 2006),
she approves of when teaching mathematical terms.

L1:59 okay there is a hand [going to one of the CIT1 | ‘D’ — group work, it suggests teacher’s classrooteriactive pattern whick

Teacher | groups], creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)

L1:69 are you working as a whole group CIT1 | ‘D’ — group work, it suggests teacher’s classrooteriactive pattern whick

Teacher creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)

L1:71 you are not working in a group, you must CIT1 | ‘D’ — group work, it suggests teacher’s classroaternactive pattern whicl

Teacher | discuss as a group, creates and engages learners in sound CIT1 pafterteraction when
teaching mathematical terms (Scott et al., 2006)

L1:75 or we want sixty seven and sixty two, rigittd | CIT1 | ‘D’ — group work, it suggests teacher’s classroaieriactive pattern whick
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Teacher

discuss in groups, two minutes

creates and endegewers in sound CIT1 pattern of interaction when
teaching mathematical terms (Scott et al., 2006)

L1:77 are you working as a group, you must work asGT1 | ‘D’ — group work, it suggests teacher’s classroaieriactive pattern whicl
Teacher | group, so discuss, creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)
L1:86 Right, any group which have done the stem ai@iT1 | ‘D’ — group work, it suggests teacher’s classroateractive pattern whict
Teacher | leaf creates and engages learners in sound CIT1 patterteraction when
teaching mathematical terms (Scott et al., 2006)
L2:1 [The class monitor had collected and handed CIT1 | ‘D’ — group work, it suggests teacher’s classroaternactive pattern which
Teacher | out learners’ marked group work just before the creates and engages learners in sound CIT1 paftérteraction when
lesson had started. teaching mathematical terms (Scott et al., 2006)
Which group can present the stem and leaf | CIT1 | ‘D’ — group work, it suggests teacher’s classroateractive pattern whict
creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)
L2:53 which group? CIT1 | ‘D’ — group work, it suggests teacher’s classrooteriactive pattern whick
Teacher creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)
L2:55 Which group, you, right okay let’s look at whatCIT1 | ‘D’ — group work, it suggests teacher’s classroateractive pattern whict
Teacher | Brenda has drawn there, creates and engages learners in sound CIT1 patterteraction when
teaching mathematical terms (Scott et al., 2006)
L2:63 next group, they are fine, you are also fine, || CIT1 | ‘D’ — group work, it suggests teacher’s classroaternactive pattern which
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Teacher | expect everyone to be drawing, people creates and engages learners in sound CIT1 pafterteraction when
remember | told you teaching mathematical terms (Scott et al., 2006)
L2:73 in your groups CIT1 | ‘D’ — group work, it suggests teacher’s classroateriactive pattern whict
Teacher creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)
L4:1 The teacher greeted the learners and orderedCIT1 | ‘D’ — group work, it suggests teacher’s classrooteractive pattern whick
Teacher | them to pull out their group past exam questipn creates and engages learners in sound CIT1 paftérteraction when
papers and asked them to answer certain teaching mathematical terms (Scott et al., 2006)
guestions
after you have discussed with people in your| CIT1 | ‘D’ — group work, it suggests teacher’s classrooteractive pattern whick
group creates and engages learners in sound CIT1 paftérteraction when
teaching mathematical terms (Scott et al., 2006)
L4:3 Are you discussing with your group? [leaving CIT1 | ‘D’ — group work, it suggests teacher’s classroateractive pattern whict
Teacher | the class for a meeting] creates and engages learners in sound CIT1 patterteraction when
teaching mathematical terms (Scott et al., 2006)
P-R4 | send them in their groups, and these are | CIT1 | ‘D’ — group work, it suggests teacher’s classroateractive pattern whict
permanent groups in that class, creates and engages learners in sound CIT1 pafterteraction when
teaching mathematical terms (Scott et al., 2006)
P-R7 | find group work and report back working wellCIT1 | ‘D’ — group work, it suggests teacher’s classroaieriactive pattern whicl

for me, as you just saw in most lessons,

creates and engages learners in sound CIT1 pafterteraction when
teaching mathematical terms (Scott et al., 2006)
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What this table illustrates is that:

» The teacher was addressing learners while in graopsndividually. This implies the teacher’s clasam interactive pattern (CIT1)
(Scott et al., 2006). Also implied is that the tearcuses this pattern to create and engage leamarsound participatory interaction
when teaching mathematical terms.

» Because the teacher was emphasising on workingupg she used ordinary language in almost allittezances (except for L2:1), this
suggests that on social grounds the teacher udesmoy language while in the term explanation skesithe mathematical language as
was shown in many case where she was explainingthes (see transcript).

* In the interview the teacher indicated that theugsoare permanent and they work effectively for ties implies that the teacher’'s main
classroom interactive pattern is teacher-groupracten. It also suggests teacher’s authoritatigenmunication approach to the
teaching of terms and gives platform to dialogimomunication between teacher and learners (Scatt 2006).

Speaker | Utterance Code Comment
L1:51 people did we arrange from the highest to the lbwes CIT2 A form of interaction in the ‘D’ which suggests thhe
Teacher teacher interacts with the whole class other thaogs

I.e. whole-class interaction (Scott et al., 2006)

L1:96 you are supposed to do stem and leaf for numbee lfr..) you| CIT2 A form of interaction in the ‘D’ which suggests tliae
Teacher | are rectifying number two teacher interacts with the whole class other thaogs
I.e. whole-class interaction (Scott et al., 2006)

L2:39 Who wants to come and do the range for us, CIT2 A form of interaction in the ‘D’ which suggests tliae
Teacher teacher interacts with the whole class other thans
I.e. whole-class interaction (Scott et al., 2006)

L2:49 Ooh you have done everything, right, now people@moplems| CIT2 A form of interaction in the ‘D’ which suggests thhe
Teacher | with other questions, did you encounter any? teacher interacts with the whole class other thaogs
I.e. whole-class interaction (Scott et al., 2006)
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L2:57 right, so people try and draw it because most ofdidn’t draw | CIT2 A form of interaction in the ‘D’ which suggests thhe

Teacher | it, okay I'm going to give you some five minutesdiaw, but teacher interacts with the whole class other thaogs
now people what we should de {ok} eeh try and use a scale I.e. whole-class interaction (Scott et al., 2006

L2:59 people you must use a ruler CIT2 A form of interaction in the ‘D’ which suggests thhe

Teacher teacher interacts with the whole class other thaogs
I.e. whole-class interaction (Scott et al., 2006

L2:71 So please people just go through the symmetridal éah all | CIT2 A form of interaction in the ‘D’ which suggests thhe

Teacher | of you today after you have drawn your box and s teacher interacts with the whole class other thans

I.e. whole-class interaction (Scott et al., 2006)

What this table illustrates is that:

» The teacher was addressing learners as ‘peoples. ifiplies teacher’s other classroom interactivégpa (CIT2) (Scott et al., 2006).

Also implied is that the teacher uses this patterareate and engage learners in a sound teaclsewlass interaction using it as an
alternate pattern to group interaction so as tadam@ating a monotony of one type interactivegratin learners.

» The teacher used both ordinary and mathematicgukeges in addressing the learners; this suggestshih teacher inter-changes these

languages with an intention to cater for multiliagsm.

Speaker | Utterance Code | Comment
L2:35 Lower quartile CIT4 | ‘D’ — Learner-learner interaction, learner interagtwith another learner suggests a practice
Peter teacher allows in class.

What this table illustrates is that:

» A learner was interaction with another learner ¢samscript). This implies teacher’s other clasasndateractive pattern (CIT4) (Scott et

al., 2006) used to alternate group interactionsstmavoid creating a monotony of one type intévagbattern in learners.
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Speaker | Utterance Code Comment

L2:3 Kunye, kubili, kubil{one, two two} CIT5 ‘D’ - Learner-class interaction, learner interagtinith the
Class class suggests a practice teacher allows in class
L2:16 | find the median of the whole numbers, then | find median| CIT5 ‘D’ — Learner-class interaction, learner interagtimith
Brenda | of the half because median of the lower is the toyuartile the class suggests a practice teacher allowsss cla

What this table illustrates is that:

» A learner was interaction with the class (see tapy. This implies teacher’s other classroom riatéive pattern (CIT5) (Scott et al.,
2006) used to alternate group interaction so avoad creating a monotony of one type interactiattgyn in learners.
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Appendix F: Codes used in the Analysis

Participant’s communicative
approaches

AC - Acknowledging learners’ contributions

Art - Use of artefacts

BB - Blurting out behaviour

BWRT - Learners write in their books
CB - Clean chalkboard

CC - Class control

CL - Calling out learner’'s name
CLW - Checking learners’ work

ER - Encouraging learners to read
FC - Front of class position

FI - Free interaction

FK - Formal knowledge

GSB -Group sitting

HW - Home work

IJ - Idea justification

IK - Informal knowledge

IL - Teacher instructing learners
INCS - Incomplete statements

LCB - Learners use the board

PK - Prior knowledge

RK - Recapping previous knowledge
SD - Summing-up class discussions
TB - Textbook use

UR - Unison response

VT - Verbalising the term

WTB - Term written on the board
BR - Building on learners’ ideas
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Cl - Considers learner ideas

E - Using expressions

G - Using gestures

GD - Group discussions

HC - Hints and clues

LQ - Leading questions

PP -Paraphrasing learners’ responses
QR - Questions for learners to respond
RFQ - responses used for further questions
R - Revisiting ideas

RCW - Referring to chalkboard work

RV - Re-voicing learners’ responses

WLI - Writing learners’ ideas on the board
AE - Adding some explanation to learners’ contributions
RMD - Re-moulding learners’ definitions
PLQ - Prodding learners

DM - Differentiating meanings

DS -Different sources of definitions

PQ - Procedural questions

PE - Procedural explanation

PR - Procedural response

F - Formula

DQ - Descriptive question

DE - Descriptive explanation

DR - Descriptive response

Classroom interactions

CIT1 - Interacting with groups

CIT2 - Interacting with the whole class
CIT4 - Interacting with each other
CIT5S - Interacting with the class

language-in-use

ML - Mathematical language
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NML - Non-mathematical language

Participant’s legitimised definitions

TDD- textbook descriptive definition
TPD- textbook procedural definition

Participant’s source of definitions

STB - Classroom textbook as a source of definitions
TB — Using textbook

Participant’s level of response

TPD, IR2 - Textbook procedural definition, interpretive respemevel 2
TDD, IR3 - Textbook descriptive definition, interpretive resge level 3

Participant’s teaching strategies

QAS - Question and answer
GWS - group work
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Appendix G: Codes Frequency Tables

The table below shows the language count distobun the class.

Lesson 1 Lesson 2 Lesson 4 Interview

ML NML ML NML ML NML ML ML
Teacher utterance Every time Nil Every time 1 Every time Nil Ewetime Nil
Learner utterance Most times 2 Most times 5 Every time Nil Moshéas 1
Total Most times Least times | Most times 6 Evenyithe Nil Most times Least times
The table below shows teacher and learners’ peacbant in the class
T - Teacher
L — Learners
Interactive/athoritative Code Lesson 1 Lesson 2 Lesson 4 Interview | Total
presentation (IAP) category < 3 < 3 < - <
Acknowledgement AC 11 - 8 - 0 - - 19
Artefacts Art 0 0 1 1 0 0 3 5
Blurting Behaviour BB - 4 - 12 - 0 - 16
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Insisting Writing Work in Books | BWRT 7 - 10 - 0 - 1 18
Teacher Chalkboard use CB 1 - 0 - 0 - 0 1
Class Control CcC 1 - 4 - 0 - 0 5
Call Learner Name CL 2 - 9 - 0 - 0 11
Check Learner’'s Work CLW 6 - 3 - 0 - 0 9
Encourages Reading ER 1 - 2 - 0 - 3 6
Front of Class FC 1 - 1 - 0 - - 2
Free Interaction FI - 0 - 0 - 0 1 1
Formal Knowledge FK All most All most Alltime | most | Alltime Most
: : times
time time
Sitting in Groups facing the Board| GSB 1 - 1 - 1 - 1 4
Home Work HW 1 - 0 - 0 - 2 3
Teacher ask for Idea Justification | 1J 1 - 2 - 0 - 0 3
Informal Knowledge IK 0 0 0 0 0 0 2 2
Instructs Learners IL 8 - 8 - 2 - 2 20
Incomplete Sentences INCS 7 - 13 - 0 - - 20
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Learner use Chalkboard LCB 0 2 2
Prior Knowledge PK - - 2
Recap Knowledge RK - - 2
Sum-up Discussions SD - - 2
Textbook Use B - - 9
Unison Response UR 22 10 34
Verbalise term VT - - 2
Whole-class facing Board Strategy WCB - - 0
Writes Term on Board WTB - - 7
Interactive/authoritative (1A)

category

Builds on Response BR - - 3
Considers learner Contributions | CI - - 1
Expressions E 0 0 4
Gestures G 0 3 19
Group Discussions GD - - 8
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Hints and Clues HC 4 - 2 - 0 0 6
Long Exchanges LE most - most - 0 - most
Leads Learners LL most most most most most
Leading Questions LQ 2 - 0 - 0 0 2
Paraphrases PP 1 - 0 - 0 0 1
Questions for Response QR 26 - 14 - 0 4 44
Use Response for Further QuestionsFQ 3 - 2 - 0 1 6
Reuvisits R 1 - 0 - 0 0 1
Refers to Chalkboard Work RCW 2 0 4 1 0 0 7
Re-voices RV 11 - 9 - 0 - 20
Writes learner ideas on board WLI 3 - 1 - 0 - 4
Adds Explanation AE 2 - 2 - 0 - 4
Conventional Definition CD all all all all all All
Prodding Leading Question PLQ 3 - 0 - 0 - 3
Differentiating Meanings DM 2 - 1 - 0 - 3
Re-mould Definition RMD 2 - 2 - 0 - 4
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The table below shows the count of teacher’s graseof teaching

Teaching strategy category Code Lesson 1 Lesson 2 Lesson 4 Interview Total
Question and answer QAS 19 9 0 4 32
Group work GWS 12 6 3 23
Whole class WCS 6 7 0 13
Class Discussion Strategy CDS 0 0 0 0 0
The table below shows the count of teacher’'s ssurteefinition
Sources of definition category Code Lesson 1 Lesson 2 Lesson 4 Interview Total
Where the textbook was used B 3 4 0 2 9
Source Textbook STB 2 3 0 5 10
Where different sources were used |@S 0 1 0 2 3
mentioned
Where the dictionary was used D 0 0 0 0 0
Level of response (IR2) category| Code Lesson 1 Lesson 2 Lesson 4 Interview Total
T L T L T L T
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Procedural Question PQ 13 0 9 0 0 0 1 23
Procedural Explanation PE 4 5 4 10 0 0 1 24
Procedural Response PR - 9 - 8 - 0 - 17
Reads Procedural Definition RPD 0 0 0 0 0 0 0 0
Formula F 1 0 4 3 0 0 0 8
Level of response (IR3) category | Code Lesson 1 Lesson 2 Lesson 4 Interview | Total
T L T L T T
Descriptive Question DQ 8 0 1 0 0 - 9
Descriptive Explanation DE 1 - 0 - 0 2 3
Descriptive Response DR - 2 - 0 - - 2
Reads Descriptive Definition RDD 0 0 0 0 0 0 0
Classroom Interactive Talk (CIT) category Code Leson 1 Lesson 2 Lesson 4 Interview Total
Interacting with groups CIT1 12 6 3 2 23
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Interacting with whole class

CIT2

13

Interacting with individuals

CIT3

Learners interacting with each other

CIT4

Learner interacting with the class

CITS

Learner leading the teacher

CIT6
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