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Children’s Mathematical Education

The international bi-annual conference ‘Children’s Mathematical Edu-
cation’ was held at the University of Adam Mickiewicz, the Faculty of Ma-
thematics and Computer Sciences, from 7th to 10th July, 2014.
The theme of the CME’14 conference was Communication in the Ma-

thematics Classroom.

This event has already been the fourth in the series.
In the Manifesto to the first conference, held in 2008, we read:
Mathematical education is recognized internationally as central to society.

The teaching of mathematics begins at a young age, because basic mathematical
concepts are at the heart of both personal and social development. There is no
doubt that issues connected with mathematics education need to be at the center
of attention of political leaders, educationalists the general community, and, of
course, parents and teachers.
Teaching mathematics is important both for supporting the development of

the child and for solving critical problems in a global society.
Number sense, numerical literacy, spatial abilities and other fundamental

skills and concepts of mathematics, are critical to social and personal growth
and understanding. By means of it, mathematical knowledge gained with the
help of teachers can favour the pupils with logical thinking and reasoning, which
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aids the conduct of dialogue and negotiation. In this way, mathematics sup-
ports ethical behavior, especially understanding human rights and obligations.
The ability to organize and use data is valuable in almost all spheres of indi-
vidual and social life. The search for solutions promotes creativity, flexibility,
and adaptation to new situations, and success in finding (multiple) solutions
supports the development of self-esteem.

The quality of teaching and learning mathematics depends on many ele-
ments, affected and determined by each other. While many factors, such as
social structures of inequity and diversity, are seemingly beyond the remit of
the individual teacher, he or she remains a central element, responsible for
what is going on during lessons in their classroom. Teachers must understand
their role, both within the classroom, and as a part of larger social and politi-
cal structures. They must blend their interactions with pupils and their under-
standing of mathematical content objectives with their own ethical and moral
commitments in order to effect change in society.

Teacher-training in mathematics goes far beyond subject-specific and pe-
dagogical content. It connects with many other realms: psychology (creation
of concepts, emotions, motivations, interactions, . . . ), linguistics (communi-
cations, language in learning and teaching mathematics, symbol creation and
its understanding, . . . ), socio-cultural theory (ethno-mathematics, equity and
diversity, . . . ), history and epistemology (developments of mathematical con-
cepts, historical obstacles in understanding mathematical concepts, . . . ), tech-
nology (application of technology in mathematics, using computers in teaching
mathematics, . . . ), and so on.

Few people enter the field of teaching with a comprehension of the comple-
xity that such work entails. The education of the teachers of the future, and
the ongoing professional development of practicing teachers must help them to
negotiate these complexities and to reconcile the potential conflicts between the
realities of teaching and their own personal moral and professional commit-
ments.

The CME-Conference is designed as a forum for discussions and as a
common working space around any issues concerning the work of mathematics’
teachers, with a particular emphasis on the teaching of mathematics to children
ages 3-16.

The meeting, planned as a working conference for all those who are intere-
sted in teaching mathematics to children between 3 and 16 years old convened
more than100 participants from many countries (among others from Hungary,
Israel, the Czech Republic, the Netherlands, Germany, Singapore, Portugal,
Italy, England, Greece, Brazil, Russia, Slovakia, Lithuania, Slovenia, Poland).
They represented:
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• Researchers interested in all aspects of teaching and learning mathema-
tics (creating mathematical concepts and procedures, developing mathe-
matical thinking, teacher – pupil interaction, teaching process, manuals
and books. . . etc).

• Teacher trainers involved in in-service and pre-service teacher training.

• Mathematicians, who want to support teaching mathematics at school
level.

• Reflective practitioners (teachers).

• And also students – future teachers.

The programme of the conference included Plenary lectures, research reports,
workshops and poster presentations.
The names of plenary speakers, the titles and abstracts of talks delivered

are presented below.

Ladislav Kvasz (Charles University in Prague, Czech Republic): Langu-
age in Change, or how we changed the language of mathematics and how the
language of mathematics changed us.

If we compare mathematical texts from the past with our contemporary
mathematical practice, we will notice several differences. In the course of the
history we witness a gradual increase of logical power (we can prove stronger
theorems), increase of expressive power (we can study more complex phenome-
na), increase ofmethodic power (we have stronger analytic methods), increase
of integrative power (our theories display deeper unity), increase of explana-
tory power (we can explain subtler phenomena), and increase of metaphorical
power (we can apply the language to unforeseen situations) of the language
of mathematics. We will illustrate the increase of these parameters on the
transition from synthetic geometry of the ancient Greeks to algebra of the
Arabic and early modern period. For each of the six aspects mentioned abo-
ve we will describe the linguistic innovation by means of which it is formed.
In teaching mathematics we teach our children, besides the many concepts,
theorems, and proofs, also the linguistic innovations, which make possible to
define these concepts, to formulate these theorems, and to mate these proofs.
Sensitivity to language in which mathematics is developed and communicated
is an important quality, which a good teacher has to cultivate.

Anna Sfard, (the University of Haifa), Michal Tabach, (Tel Aviv Uni-
versity): Early development of numerical thinking – the discursive view.

The point of departure for this talk is that the language in which rese-
archers conduct their investigations influences their ability to ask questions
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and interpret data. The traditional language of research on numerical thin-
king implies that the child is aware of the existence of the abstract objects
called numbers prior to being able to apply them in any way. Those who adopt
discursive approach conceptualize thinking at large and numerical thinking in
particular as forms of communication. In this way, they remove the assump-
tion about the pre-existence of numbers: by portraying them as discursive
constructs, they imply that numbers are products rather than pre-given ob-
jects of human communication. In this talk, after presenting the basic tenets of
the discursive approach to cognition, we will explore the question of how the
proposed reconceptualization impacts our understanding of numerical thin-
king and informs the practice of fostering children’s numerical development.
Theoretical arguments will be supported with empirical examples coming from
our own and other researchers’ recent studies.

Candia Morgan, (Pedagogy and Assessment Institute of Education, Uni-
ted Kingdom): Beyond communication: using language for researching curri-
culum, pedagogy and policy in mathematics education.

The language and other media used in educational practices do not simply
transmit the ideas and intentions of speakers and writers. The practices them-
selves shape and are shaped by what is said. The texts produced by speakers
and writers in a practice such as mathematics education thus draw on ways of
construing the world that are legitimate within the practice and also constrain
the ways in which listeners and readers may respond. Discourse analytic me-
thods drawing on Halliday’s systemic functional linguistics provide means of
describing the world of mathematics education through analysis of its spoken
and written texts. This allows us to address questions about the nature of
mathematics and mathematical activity and about the nature of teaching and
learning, of teachers and of students as these are produced in the texts of a
given practice. In this plenary I will discuss a discourse analytic theoretical
and methodological approach to researching mathematics education and will
illustrate this with examples drawn from investigations of curriculum, policy
and classroom practice.

Kees Hoogland, (APS – National Center for School Improvement, The
Netherlands): Images of Numeracy – the power of images in mathematical
communication.

The last decade we have seen a strong focus on usable mathematics: mathe-
matics strongly connected to the real world. Related concepts to this approach
are functional mathematics or numeracy. Such concepts can be arranged along
a continuum of increasing levels of sophistication from formative to integra-
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tive. In the integrative phase numeracy is viewed as a complex multifaceted
and sophisticated construct, incorporating the mathematics, communications,
cultural, social, emotional and personal aspects of each individual in context.
A closer look however at learning or test materials used in many different
countries reveals that most materials merely consist of word problems or of
exercises with formal arithmetic skills. One could say that the sophistication
of the concepts runs way ahead of the sophistication of the learning and te-
sting materials. In this era of technology and multimedia a next step can and
should be made to bring real quantitative problems – problems as individuals
face them – into learning or test materials by using real life images. In the
Dutch programme for evidence based educational research (Onderbewijs) a
grant was awarded to research the use of real life images in numeracy test
materials. The lecture will focus on the development of the materials, on the
results of the research to compare students’ performance on word problem
with their performance on equivalent problem with image rich contexts, and
on the effect it has on policy.

What (in our opinion) is not typical, there are working seminars (4 × 90
min.) focused on 4 educational levels: children 3-6 years old, kindergarten; 7-
9 years old, primary education; 10-12 years old, primary school; 13-16 years
old, middle school. Discussions and exchange of experience and ideas are the
essential aspects of this activity. Each group is coordinated by leaders.
This year’s CME conference working seminars were conducted by:

• Michaela Kaslova (Czech Republic), Children 3-6 years old,

• Ewa Swoboda and Krystyna Sawicka (Poland), Children 7-9 years old,

• Konstantinos Tatsis (Greece), Children 10-12 years old, and

• Lambrecht Spijkerboer (The Netherlands), Children 13-15 years old.

Michaela Kaslova conducted a seminar about Pre-mathematics and communi-
cation in games, with a special emphasis on:

• Games – development of notion (natural number in different roles).

• Games – development of plane/spatial orientation.

• Games – stimulation of pre-logical meaning.

• Games – problem of relation between whole and its parts (not only
introduction of fraction).

The working seminar, by Ewa Swoboda and Krystyna Sawicka, was focused
on supporting children in building their own mathematics, in its various areas.
The meetings were devoted to:
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• Solving tasks that require specific ordering data.

• The efficiency of accounting and realistic tasks.

• Building the geometrical intuition to create concepts and geometric re-
lationships.

• “Unusual” tasks which support creativity.

The participants discussed the value of the various tasks, tried to solve them
with the support of manipulatives, with drawings or creating ’a theater’. Also,
they discussed the examples of the solutions proposed by the children.

During Konstantinos Tatsis seminar, titled Moving between written de-
scriptions and visual representations of mathematical objects, the participants
had a chance to construct, interpret and discuss descriptions of geometrical
objects and relationships in order to clarify some of the processes involved in
geometrical thinking. The examples of actual data collected in the relevant
research were used as stimuli for discussion on the topic.

Lambrecht Spijkerboer (the working seminar for 13-16 years old pupils) was
focused on The mathematics classroom cooperative learning. Effective commu-
nication is essential in the achievement of mathematics in group-work-tasks.
From a very practical point of view, they started and discovered opportunities
for the teacher to give students different ways of learning. The guide-role of
teachers was in focus, always in relation to the mathematics curriculum and
math-tasks for students in this age.

Figure 1: Participants of the CME’14 conference in Poznań.
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International Programme Committee of the conference was re-

presented by: Andras Ambrus (Hungary), Peter Appelbaum (United States
of America), Jenni Back (United Kingdom), Ján Gunčaga (Slovak), Carlo
Marchini (Italy), João Pedro Da Ponte (Portugal), Jana Slezáková (Czech Re-
public), Lambrecht Spijkerboer (The Netherlands), Ewa Swoboda (Poland),
Konstantinos Tatsis (Greece), Michal Tabach (Israel)
Local Organising Committee: Edyta Juskowiak, Magdalena Adam-

czak, Marta Pytlak.

We invitie to visit our web site: http://www.cme.rzeszow.pl/ for more in-
formation.
The next CME conference will be held in Kraków, the old, historical city

in Poland, July 18-21, 2016.
The theme of the conference is “Inquiry based mathematics education” .

More information will be displayed soon. You are cordially invited!


