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Dedication

The limits of my language are the limits of my
world. All I know is what I have words for.
(Wittgenstein, 1922)

Speaking in and about mathematics
classrooms internationally
• This presentation takes patterns of language use as
the entry point for the consideration of discourses in
and about the mathematics classroom.
• Cross-cultural comparisons reveal how discourses
in and about the mathematics classroom have
developed in different cultures, institutionalising
particular performances (by students and by
teachers) as constituting accomplished practice.

The culture in the classroom
and the classroom in the culture
Bauersfeld (1998) distinguished the “culture of the
mathematics classroom” from consideration of
“French culture” or “Japanese culture,” while pointing
out that “A classroom culture cannot exist
independently of the culture of the society that
maintains this institution”.
The activities of the classroom are deeply reflective
of the embracing culture in which that classroom is
situated.

Mathematics learning and discourse
Mathematics learning can be conceptualised in
terms of participation in forms of social practice,
where discourses form key components of that
practice.
Anna Sfard (2008) has promoted mathematical
discourse from either the medium or the means of
instruction to that of the object of learning itself.

Research-based Advocacy
• There is now a large body of empirical and
theoretical evidence that demonstrates the
beneficial effects of participating in
mathematical dialogue in the classroom
(Walshaw & Anthony, 2008, p. 523).
• What these researchers have demonstrated is
that effective instructional practices demand
students’ mathematical talk (Walshaw &
Anthony, 2008, p. 523).

The Classroom Use of Spoken Mathematics
We examined the classroom use of spoken mathematical
language and the possible student learning outcomes
arising from the presence or absence of spoken
mathematical language, particularly by students, in either
public or private classroom settings.
The project is one of several projects being undertaken
by research teams from the Learner’s Perspective Study
(LPS) community - http://www.lps.iccr.edu.au/.

Research Focus
• What is the occurrence of spoken mathematics in the
different classrooms studied and, in particular, what is the
frequency of the students’ use of technical mathematical
terms in their public and private speech?
• What use do these same students make of the language
of mathematics in describing their experience of the
mathematics classroom and what evidence does this
provide regarding the learning arising from their classroom
experiences?

The Data Set Analysed
The findings which follow are based
on analyses of 110 lessons
documented in 22 classrooms in
Shanghai, Seoul, Hong Kong,
Tokyo, Singapore, Berlin, San Diego
and Melbourne, and on 191 postlesson student interviews.

Considering each classroom as a case
• Analyses were conducted of 110 lessons documented in
twenty-two eighth-grade mathematics classrooms located
in Australia (Melbourne), China (Hong Kong and
Shanghai), Germany (Berlin), Japan (Tokyo), Korea
(Seoul), Singapore, and the USA (San Diego).
• Of the 22 classrooms studied, eighteen were concerned
with either systems of linear equations or the simplification
of algebraic expressions. Of the four other classrooms,
three addressed geometry topics (Tokyo 2 and Melbourne
1 and 2) and one “rounding decimals and percentage”
(Melbourne 3).

Studying spoken mathematics in the classroom
Since three video records were generated for each lesson
(teacher camera, student camera, and whole class camera),
it was possible to transcribe three different types of oral
interactions: (i) whole class interactions, involving
utterances for which the audience was all or most of the
class, including the teacher; (ii) teacher-student
interactions, involving utterances exchanged between the
teacher and any student or student group, not intended to be
audible to the whole class; and (iii) student-student
interactions, involving utterances between students, not
intended to be audible to the whole class.

Patterns of language use: SH1-L01

Key term
sequence:
“equation”

Key term
sequence:
“solution”

Examining patterns of language use
The highly visual nature of the timeline display can reveal temporal patterns in
the coded terms. In the case of Shanghai Teacher One, the solicited articulation of the
key term (e.g. “solution”) by a sequence of students, seems to be a distinctive
characteristic of that teacher’s practice. Once identified, such distinctive patterns can be
examined in more detail. Consider specifically the transcript of a 30-second interaction
(min: sec) focusing on the term “solution.”
12:42
(m:s)

T:

13:10

T:

13:14
13:17

Anthea:
T:

13:21

Anthea:

13:24
13:28

T:
Aaron:

So let's read ... ah, let's read question one, question
one. It says... in the following pairs of number value,
each of them can be matched with a pair of x and y. So,
let's read this. It is asking, which of them are the
solutions of the equation two x plus y equals three? Which
are the solutions of the equation three x plus four y
equals two? Come on, have a try.
So, let's take a look. How about the first one? Oh, ok,
you.
x is equal to zero, y is equal to three. It is.
It's an equation. That means, x is equal to zero, y is
equal to three. It is... ?
It is a solution of the equation two x plus y equals
three..
A solution. Okay, sit down please. How about you, Aaron?
x equals zero and y equals one over two is a solution of
the equation three x plus four y equals two..

First Pass: Public Oral Interactivity
• We used the number of utterances made by anyone
participating in whole class or teacher-student interaction
in each lesson as an indicator of the ‘public oral
interactivity’ of a classroom
• An utterance is taken to be a single continuous spoken
turn of any length by an individual or a group, indicated by
either a change of speaker or an extended silence as the
demarcation indicator separating utterances.

Distinguishing Public and Private
• Throughout the entire analysis, private student-student
interactions were distinguished from whole class or
teacher-student interactions, both of which were
considered to be public from the point of view of the
student.
• Two classrooms (Berlin 3 and San Diego 3) were omitted
from this analysis because of difficulties in distinguishing
“public” and “private” statements in these two classrooms.

An interpretive caveat
In reporting the results of our analyses, we have been
careful to make explicit reference to “the Shanghai lessons”
(or students, teachers or classrooms), meaning only those
Shanghai lessons (or students, teachers or classrooms) for
which we have data.
If regularities among particular groups of classrooms or
teachers appeared to indicate commonalities of practice
across different settings, then the possibility of regional,
cultural or national norms of practice has been suggested
explicitly.
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Second Pass: Public Mathematical Orality
• By ‘public mathematical orality’ we mean the frequency
of occurrence of key mathematical terms by either
teacher or students in whole class discussion or
teacher-student interactions.
• Key mathematical terms: relatively sophisticated
mathematical terms that form the conceptual content of
the lesson
• Includes primary mathematical terms explicitly identified in the
teacher’s lesson plan, and those terms employed in public
classroom interactions to explicate those primary terms. But
excludes those utterances that contain only numbers or basic
operations that were not the focus of the lesson

Public Mathematical Orality: Frequency of Use of Key Mathematical Terms
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Public Orality in Mathematics Classrooms
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Valuing spoken mathematics
• If the teacher subscribes to the view that student
understanding resides in the capacity to justify and explain
the use of mathematical procedures, in addition to
technical proficiency in carrying out those procedures in
solving mathematics problems, then the nurturing of
student proficiency in the spoken language of
mathematics will be prioritized, both for its own sake as a
valued skill (eg Shanghai Teacher 1) and also because of
the key role that language plays in the process whereby
knowledge is constructed.

Affording both public and private interactions
• The preceding analysis focused only on public interactions.
• The inclusion of private student speech as an acceptable
medium of social interaction in the classroom dramatically
changes the operative pedagogy.
• We see here the reflexive relationship between the form of
mathematical excellence being promoted in each classroom and
the corresponding conception of accomplished teaching required
to realise that form of excellence.
• The differences already demonstrated suggest that culture
shapes local conceptions of accomplished practice for both
teachers and students.

Spoken mathematics and the
individual student
• Our third and fourth analytical passes
examined oral interactivity and
mathematical orality of the focus students in
both public and private arenas

Individual student “public” and “private” interactions*
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Sample student-student “private” interaction - Classroom
transcript (Tokyo School 2 – lesson 2, 29:46:12 – 33:15:19)
• WADA
• KAWA
• KAWA
• WADA
•
•
•
•

KAWA
KAWA
WADA
KAWA

• WADA
•

TSUT

Um, you drew a middle point [mid-point] here, right? So if
you just draw a line from here, wouldn’t that do?
Can you draw a line from P？
You’re kidding. What did you say? Are you saying that you can
draw a line from here?
Yes. If you draw a line from there, if goes over the middle
point [mid-point] so there is no problem there.
Really? Let’s try then.
What was the name of the theorem again?
Middle point [Mid-point] connection theorem.
That’s it! But it isn’t parallel there. Are you going to try
drawing it there?
[To Tsutahara] Doesn’t this work when you draw a parallel line
by free hand and then draw a line that goes along P?
I don’t understand what you’re talking about.

Wada’s work

Sample student-student “private” interaction - Classroom
transcript (Tokyo School 2 – lesson 2, 29:46:12 – 33:15:19)
• KAWA
• WADA
• KAWA
• WADA
•
•
•
•
•

KAWA
WADA
KAWA
WADA
KAWA

• WADA
• KAWA
• WADA

Where’s the bottom line [base] then?
This is the bottom line [base], I bet. God, I don’t know which
one is the bottom line [base] now.
This one has to be the bottom line [base].
This has to be the (height), this one.
This is the height. I got it now!
Is this the height? Is it all right if it’s now parallel?
Well, it doesn’t have to be parallel. No need for that.
But then which two become equally in half?
What the hell are you saying?
Aren’t we doing the one that we have to divide in half
or something like that?
Yes, that’s the one we’re talking about.
I’m starting to get mixed up now.
Well, I’m starting to get a headache.

Individual student talk in mathematics classrooms
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Mathematical Terms

Proficiency with technical language
Since it is the use of mathematical language that is the focus of
this analysis, student facility in the use of mathematical
language to describe the activities and content of particular
mathematics lessons seems an appropriate outcome to
examine.
The Asian classrooms in this study varied in their practice from
no spoken mathematics by students (Seoul) through only
publicly spoken mathematics by students (Shanghai) to spoken
mathematics by students in both public and private classroom
settings (Tokyo and Singapore).
The essential question is, of course, whether or not students
are advantaged in terms of their mathematical achievement
and understanding by classroom practices that afford the
opportunity to develop facility with spoken mathematics.

Stage 5: Mathematical Orality in Post-lesson
Student Interviews
Transcripts of post-lesson video-stimulated interviews with
the focus students were examined for the occurrence of
mathematical terms categorised as:
Key terms - mathematical terms coded for both public and
private orality during lessons
Related terms - mathematical terms or phrases, closely
connected to the key terms
Other terms - mathematical terms, not directly connected to
the lesson being described, including the mathematical
terms that were categorised as either key or related terms
in the other lessons analysed for that school.

Proficiency with technical language

In conceptualising effective learning,
researchers, teachers and curriculum
developers need to locate proficiency with
mathematical
language
within
their
framework of valued learning outcomes.

The Post-Lesson Interview
For the post-lesson interviews, students were
asked to comment on what they had learned or
felt was important from that day's lesson. Following
which, the video for the lesson was played and the
student could pause, fast forward or rewind to the
part of the lesson that they felt was the most
important or that they wanted to comment on. After
viewing the video, the students were asked if they
had any other comments about the lesson
before ending the interview session.

Mathematical Orality in Post-lesson Student Interviews
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Consistent advocacy from Western research
Students’ participation in conversations
about their mathematical activity
(including reasoning, interpreting, and
meaning-making) is essential for their
developing rich, connected
mathematical understandings.
(Silverman & Thompson, 2008, p. 507)

Conclusions
If student spoken facility with technical
mathematical vocabulary is a valued
outcome, then the analysis of the post-lesson
interviews suggests that the public scaffolding
of student technical fluency can be as
effective as the encouragement of studentstudent spoken mathematics in developing
this facility.

Speculation
It is possible, even allowing for differences
between individual teachers, that the reported
dependence of instructional effectiveness on
the use of spoken mathematics by students is
a culturally-specific finding.
If so, effective mathematics instruction may
need to be prescribed differently for each
cultural setting.

Segue
Research and theorising undertaken in and
about those mathematics classrooms must be
sensitive to the participants’ conceptions of
effective classroom practice, as performed in
classroom discourse and as expressed in the
professional discourse of mathematics
educators in those communities.

Internationalisation
We might have expected the internationalisation of
Education to open up new possibilities for practice by
providing access to new ideas and approaches.
Ironically, internationalisation has consolidated the
establishment of English as the lingua franca of the
international education community and thereby silenced
the expression of some of the subtle and sophisticated
constructs by which educators and researchers in nonEnglish speaking countries would describe and evaluate
the practices occurring in their classrooms.

The Language Habits of Our Community
We see and hear . . . very largely as we do because the
language habits of our community predispose certain choices of
interpretation.
(Sapir, 1949)
Sapir, E. (1949). Selected writings on language, culture and
personality. Berkeley: University of California Press.

Conceptualising the Practice of the Classroom
Whether we look to the Japanese “gakushushido",
the Dutch “leren” or the Russian “obuchenie”, we find
that some communities have acknowledged the
interdependence of instruction and learning by
encompassing both activities within the one process
and, most significantly, within the one word.

In English, we seem compelled to
dichotomise classroom practice into
Teaching or Learning.

Obuchenie
From this point of view, instruction cannot be identified as
development, but properly organized instruction will result in the
child's intellectual development, will bring into being an entire
series of such developmental processes, which were not at all
possible without instruction.
(Vygotsky, as quoted in Hedegaard, 1990, p. 350)
From this point of view, learning is not development; however,
properly organized learning results in mental development and
sets in motion a variety of developmental processes that would
be impossible apart from learning.
(Vygotsky, 1978, p. 90)

Languages other than English
The dangers of lack of understanding of non-English
pedagogical terms include:
• Lost insights into the structure of classroom activity
and unrealized alternatives for practice;
• Insensitivity of researchers to classroom activities that
other cultures have identified as significant;
• Curtailment of the constructs available to educational
theorists.

Languages other than English
The benefits of a shared international understanding of such nonEnglish pedagogical terms include:
• Insights into the structure of classroom activity and unrealized
alternatives for practice;
• Heightened sensitivity of researchers to classroom activities that
other cultures have identified as significant; and
• Expansion of the range of constructs available to educational
theorists in their construction of explanatory models of
teaching/learning in classrooms and other settings.

The Unnamed
If an activity is named, it can be recognised and it
becomes possible to ask "how well is it done?"
and "how might it be done better?" or even, “What
contribution does this activity make to student
learning?” Not only is an unnamed activity less
accessible for research analysis, but practising
teachers are denied recognition of an activity that
at least one culture feels is sufficiently important to
have been given a specific name.

Accomplished Practice
An unnamed activity will be absent from any
catalogue of desirable teacher actions and
consequently denied specific promotion in any
program of mathematics teacher education.
Actions considered as essential components of
the mathematics teacher’s repertoire in one
country: for example, mise en commun (France),
pudian (China) or matome (Japan), may be
entirely absent from any catalogue of
accomplished teaching practices in English.

Enriched conceptions of accomplished practice
•

Mise en commun – a whole-class activity in which the
teacher elicits student solutions for the purpose of drawing
on the contrasting approaches to synthesise and highlight
targeted key concepts.
• Pudian – an introductory activity in which the teacher
elicits student prior knowledge and experience for the
purpose of constructing connections to the content to be
covered in the lesson.
• Matome – a teacher-orchestrated discussion, drawing
together the major conceptual threads of a lesson or
extended activity – most commonly a summative activity at
the end of the lesson.

The Lexicon Project
The intention of the Lexicon Project is to undertake
research to collect terms used in languages other
than English to describe activities occurring in
mathematics classrooms and to construct a lexicon of
such terms, with video excerpts illustrating each term.
In this way, the community can benefit from the
accumulated wisdom of different cultures that
otherwise might be lost through the dominance of
English across the international educational
community.

The Lexicon Project: Video Stimulus

Synchronised videos from: Teacher camera; Whole class camera; Student camera
Note: English subtitles and timer display
The intention is to stimulate participants’ recollection of the names of pedagogical activities
(especially those not named in English)

The Lexicon Project: Naming Template

Negotiating the meaning of the Czech coding:
David’s annotations

The Lexicon Project: Sample Chinese coding

The Lexicon Project: Sample Chinese coding

The Lexicon Project
Neriage - a Japanese term meaning “the kneading,
mixing together of the students’ ideas”
Jiang ping [讲评] - a Chinese term meaning “the public
evaluation of a student’s solution”
Učitelská ozvěna - the “teacher’s echo” when the
teacher reformulates a student’s answer
Heuristický rozhovor – an academic term from the
Czech Republic meaning Heuristic dialogue - an
exploratory dialogue intended to solve a problem – a
Czech teacher would call it řízená diskuse – Guided
discussion

How can we improve what we can’t name?
Our capacity to improve classroom practice is
constrained by the language with which we discuss
that practice.
The language available to teachers determines our
capacity to reflect on and improve our practice.
To name a practice is to both identify it and to
make it accessible for reflection and improvement.

Competence as a Cultural Construct

The most striking attributes of
classroom practice internationally are
its diversity and the extent to which
each society has constructed teaching
competence in a form reflective of local
cultural norms and national aspirations.

Contesting typifications
Despite the frequently assumed similarities of
practice in classrooms characterised as Asian,
differences in the nature of students’ publicly
spoken mathematics in the classrooms we have
studied in Seoul, Hong Kong, Singapore, Shanghai
and Tokyo are non-trivial and suggest different
instructional theories underlying classroom practice.
Any theory of mathematics learning must
accommodate, distinguish and explain the learning
outcomes of each of these classrooms.

Different Classrooms
•

•

•

The classrooms experienced and described by
teachers and researchers speaking non-English
languages are different classrooms.
The differential promotion of fluency in spoken
mathematics in different classrooms around the world
enacts a different classroom mathematics.
The presence of some named activities in one culture
and their absence in another, suggests fundamental
differences in accomplished practice.

The promotion of technical language
Both students and teachers need a technical
language to help them to recognise and reflect on
the important elements of mathematics and of
mathematics classroom activity.
We should take steps to promote the
development of both of these languages.
This promotion should draw on the insights
embedded in the language and practices of our
international colleagues.

Thank You
•

To express interest in researching classrooms internationally, email me at:

d.clarke@unimelb.edu.au
•

For information about the International Centre for Classroom Research access:

http://www.iccr.edu.au
•

For information and papers on the Learner’s Perspective Study and Lexicon Project access:

http://www.lps.iccr.edu.au

