Plenary Lecture
Plenary Lecture
The plenary activities are those components of the scientific programme that address all
Congress participants at the same time. For ICME-14 there will be two types of plenary activities,
including 4 plenary lectures and 3 plenary panel discussions.

PL1: Mathematics in the Society
July 12, 22:00–23:00
Cédric Villani (Institut Henri Poincaré, France)

Location: G2

Mathematics is an art as old as civilization. Most of the time hidden and respected, sometimes appearing
in bright light, mathematicians have always had a privileged role in society, as problem solvers, guardians
of an art, deeply attached to values of intellectual freedom and opinion challenge. "The essence of
mathematics lies in its freedom », said Georg Cantor. But mathematicians are also accountable to society,
which is in need of keeping a link to its most singular and respected science, especially at a time of
algorithmic transformation. I was lucky enough to experience the role of mathematician as a public
spokesperson, advocating for mathematical sciences as both an art and a technology creator. Later, as a
member of Parliament, then head of the Scientific Parliamentary Office, I experienced the intensity and
complexity of science in politics, at a time when public action needs to rest on science and when human
factors are more challenging than ever.

PL2: 45 Years: An Experiment on Mathematics Teaching Reform
July 13, 17:00–18:00
Location: G2
Lingyuan Gu (East China Normal University; Shanghai Academy of Educational Sciences,
China)
This is an experimental report on a mathematics teaching reform conducted in an urban-rural fringe area in
the west of Shanghai. From 1977 to 2022, this 45-year experiment witnessed a significant change of
Chinese society going from Reform and Opening up to educational modernization. This experiment
consists of three stages. First, from1977 to 1992, starting low, it improved the quality of education
generally and dramatically. Going through several different phases, namely, investigation of current
situation, screening experiences, conducting experiment systematically, and popularization and
application, we found a feasible way to improve the quality of the education under the most common
educational conditions, and came up with four teaching principles including affection, progression,
attempt and feedback. Second, from 1992 to 2007, we prioritized comprehension so as to break through
the bottleneck of high cognition. On the one hand, we derived, via factor analysis based on the data from
our first large-scale test, two main latent factors of memorizing and understanding, in which the factor of
understanding scored much lower and became the bottleneck; on the other hand, we explored and
optimized traditional experiences, and figured out an approach of experiencing variation, which has
gained international reputation as “Chinese experience”. Meanwhile, results of the second large-scale test
indicated that students scoring higher in comprehension remained almost at the same level in inquiry.
Third, from 2007 to 2022, we perfected teaching research to promote inquiry and creativity. Taking the
advantage of “action education”, we carried out school-based teaching research activities to update
teachers’ education concepts and improve their teaching practices. Results of the third large-scale test
indicated that students had made satisfactory progress in inquiry. An analysis made among different
groups of students showed that the key measures to enhance students’ creativity comprise two aspects
primarily: using mathematical tasks with high cognitive demand and emphasizing various thinking
activities including connecting, deliberate processing and reflecting.
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PL3: Equity in Mathematics: What Does It mean? What Might It Look
like?
July 15, 17:00–18:00
Location: G2
Robyn Jorgensen (University of Canberra, Australia)
For more than 50 years, mathematics education researchers have recognised that there is a considerable
separation of learners in mathematics based on the backgrounds rather than some purported innate quality.
Over this period, many different theories, projects, interventions and ideologies have permeated the
discourses and practices of how to redress these observations. The ramifications of lack of success in
mathematics can be profound in school, as well as in later life for the individual and the society. But 50
years on, as a field we still struggle with what is equity and how can it be addressed. In this presentation, I
initially reflect on the field of equity in mathematics and the various trends across the field and across
time. I use the metaphor of a jigsaw. I then draw on the outcomes of a very large project that sought to
better understand what works in some of the most marginalised contexts. The findings of this project have
brought to the fore the need for a multi-faceted approach to thinking about and doing equity in
mathematics education.

PL4: Mathematical Work of Teaching in Multilingual Context
July 16, 17:00–18:00
Mercy Kazima (University of Malawi, Malawi)

Location: G2

In this presentation, I discuss the mathematical work of teaching in multilingual classrooms using Malawi
context as an illustrative example. I make two assumptions. The first is that it is well established that
teaching mathematics in multilingual classrooms, where the language of teaching and learning is not the
students’ home language, presents challenges. The second assumption is that it is also well established that
there are various knowledge demands on teaching mathematics, and that teachers face some tasks that
constitute mathematical work of teaching. I explore the two and conceptualise the mathematical work of
teaching in multilingual contexts following three guiding questions: (i) what lessons can we draw from
research on teaching and learning mathematics in multilingual contexts? (ii) What lessons can we draw
from research on mathematical work of teaching and mathematical knowledge for teaching? (iii) How can
these inform conceptualisation of mathematical work of teaching in multilingual context?
Drawing on the lessons from research on teaching mathematics in multilingual contexts in southern
Africa, and from my research in Malawi, I highlight professional knowledge for teaching mathematics in
multilingual contexts like Malawi. I then use the professional knowledge to conceptualise the knowledge
demands on teaching and then the mathematical work of teaching. My conceptualisation yields four types
of mathematical work of teaching, namely, identifying resources in home language, identifying obstacles
in home language, identifying obstacles in English and identifying strategies. I illustrate each of these
types using examples from Malawi context. I conclude with remarks highlighting the importance of
discussing these including implications for teacher education.

Interaction with Plenary Lecturers
July 17, 19:30–20:15
Interact. with Cedric Villani
Interact. with Lingyuan Gu
Interact. with Robyn Jorgensen
Interact. with Mercy Kazima

Location: A
Location: G2
Location: S
Location: T225
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Plenary Panel
Plenary Panel
PP1: Actors for Math Teacher Education: Joint Actions versus
Conflicts
July 13, 21:30–23:00
Chair: Angel Ruiz (Costa Rica)

Location: G2
Team members: Frédéric Gourdeau (Canada), Despina
Potari (Greece), Chunxia Qi (China), Mikhail Sluch (Russia)

21:30 Opening Speech
Angel Ruiz (University of Costa Rica, Costa Rica; Inter-American Committee of Mathematics Education)
Description: In this presentation we indicate which are the actors in the preparation of mathematics
teachers that are privileged in this panel. The emphasis that was chosen around the dichotomy: Conflict or
Collaboration, it is indicated. Thereafter: We define the fundamental aim of the panel. And finally, the
speakers participating in this panel will be mentioned.
21:35

Panelist 1: Collaboration and Conflicts between Mathematicians and Mathematics
Educators: A Case Study in China
Chunxia Qi (Beijing Normal University, China)
Description: This speech includes three major parts. First is an introduction of a related research on
collaboration between mathematicians and mathematics educators in pre-service teacher education.
Secondly, the contributions of mathematicians on in-service teacher education in China will be elaborated.
Finally, this speech will present a case study regarding co-instructing a graduate course by a
mathematician and a mathematics educator in Beijing Normal University.
21:45

Panelist 2: The Process and the Outcomes of Collaboration among Different
Actors in Different Contexts
Despina Potari (National and Kapodistrian University of Athens, Greece)
Description: Ι will address issues related to the process and the outcomes of collaboration of different
actors concerning prospective and practicing mathematics teachers. I will focus on the collaboration in the
setting of field experiences and in designing and enacting mathematics courses in initial education. I will
also bring examples where mathematicians, mathematics education researchers and teachers collaborate in
developing curriculum resources.
21:55 Panelist 3: Collaboration between Professional Communities
Frédéric Gourdeau (Université Laval, Canada)
Description: Mathematicians and mathematics educators belong to different professional communities,
with some differing cultural norms. This creates obstacles and opportunities for collaborative work.
Drawing from Canadian and international experience, I will focus on conditions that enable the
development of collaborations, including the emergence and the importance of brokers in sustaining
collaboration between the two communities.
22:05

Speech 4: The System for Identification and Support of Gifted School-children in
the Framework of Mathematics Education in Russia
Mikhail Sluch (Educational Center “Sirius” for Gifted High School Students, Russia)
Description: I am going to talk about the collaboration between mathematicians and math educators and
teachers in the context of Russian mathematical schools and the system of revealing young talents and
working with them, and also to talk about mathematical scientists and their role in Russian mathematical
education.
22:15 Reactions by Selected Scholars
Barbara Jaworski (United Kingdom), Hyman Bass (United States) and Yuriko Baldin (Brazil) will react
to the First-round presentations of the panel.
22:30–22:42 The Second Round
The purpose of the second participation of the panelists is to expand or complement the issues presented in
the First-Round of interventions and respond to the contributions of the invited scholars.
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Panelist 5
22:30
Despina Potari (National and Kapodistrian University of Athens, Greece)
22:34
Panelist 6
Frédéric Gourdeau (Université Laval, Canada)
Panelist 7
22:38
Mikhail Sluch (Educational Center “Sirius” for Gifted High School Students, Russia)
Panelist 8
22:42
Chunxia Qi (Beijing Normal University, China)
22:46
Discussion
22:55
Closure
Angel Ruiz (University of Costa Rica, Costa Rica; Inter-American Committee of Mathematics Education)
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PP2: Mathematics Education Reform Post 2020: Conversations
towards Building Back Better
July 16, 19:30–21:00
Location: G2
Team members: Marcelo Borba (Brazil), Eva Jablonka
Chair: Mellony Graven (South
(Germany), Danny Martin (USA), Ravi Subramaniam (India)
Africa)
21:30 Welcome and Introduction to Panel, Panelists and Respondents
Panel Chair: Professor Mellony Graven (South African Numeracy Chair, Faculty of Education, Rhodes
University, Makhanda, South Africa)
21:40

Panelist 1: What is the Role of Media and Things in Mathematics Education Post2020?
Professor Marcelo Borba (Graduate Program in Mathematics Education, Mathematics Department, São
Paulo State University (UNESP), Rio Claro, Brazil)
21:50

Panelist 2: How can Mathematics be Used in Communicating and Urgent Need for
Action?
Professor Eva Jablonka (Department of Education and Psychology, Freie Universität Berlin, Germany)
22:00 Panelist 3: Is the Future of Mathematics Education Black?
Professor Danny Bernard Martin (College of Education; Department of Mathematics, Statistics, and
Computer Science, University of Illinois at Chicago, USA)
22:10 Panelist 4: Can Mathematics Education Help Reduce Inequality?
Professor K. Subramaniam (Ravi) (The Homi Bhabha Centre for Science Education, Tata Institute of
Fundamental Research, Mumbai, India)
22:20

Respondent 1: Lessons Learned from ICMI Study 24: Challenges, Changes and
Opportunities
Professor Yoshinori Shimizu (The University of Tsukuba, Japan)
22:26

Respondent 2: Reflections from ICMI Study 24: School Mathematics Curriculum
Reforms around the World
Professor Renuka Vithal (The University of Fort Hare, South Africa)
Real Time Questions Posed to the Four Panelists
22:32
Panel Chair Prof Mellony Graven
Real Time Responses by Panelists
22:35
Professors Marcelo Borba, Eva Jablonka, Danny Martin and K. Subramnaim
Thanks and Closing Comments
22:55
Panel Chair Prof Mellony Graven
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PP3: Pandemic Times: Challenges, Responsibilities and Roles for
Mathematics and Mathematics Education Communities
July 18, 19:30–21:00
Location: G2
Co-chairs: Michèle Artigue
Team members: Timothy Gowers (UK), Jean Lubuma
(France) and Ingrid Daubechies
(South Afirica), Nelly León (Venezuela) and David Wagner
(USA)
(Canada)
19:30 Introduction: Presentation of the Panel and of the Four Panelists
Michèle Artigue (Université de Paris, France, Ingrid Daubechies, Duke University, USA)
Description: The goal of this panel is to review and reflect on the challenges, responsibilities and roles
for mathematicians and mathematics educators in these pandemic times, and to identify possible synergies
between the two communities that will assist them in their work in this context. The discussion will start
with contributions from two mathematicians and two mathematics educators, living and working in very
different environments, with a wide range of different and complementary experiences. It will be followed
by a wider discussion in which the panelists interact with each other and with the audience participants.
19:40 Questions to the Four Panelists and Answers
Questions to Jean M-S Lubuma (University of Pretoria, South Africa)
Part of your mathematical research has been focused on questions related to epidemiology. How would
you describe the role of mathematicians in this field? Does the current pandemic present particular
challenges? If so, how are your colleagues and yourself dealing with them? Which of these do you find
most difficult?
Questions to Nelly León (Universidad Pedagógica Experimental Libertador, Venezuela)
The pandemic has forced most teachers to make a very sudden transition to remote teaching; at present,
mathematics teaching is still done remotely, or at best in some hybrid mode in many countries.
What are the principal challenges this situation has brought in your country, and more generally your
region? How have these challenges been met? Which lessons for the future would you distill from this
experience?
Questions to David Wagner (University of New Brunswick, Canada)
You are a researcher in mathematical education. How would you describe the role and the responsibilities
of the mathematical education research community in the context of the current pandemic?
You are co-editor of a special issue of the journal Educational Studies in Mathematics centered on the
pandemic and its challenges. What are the main messages you have taken away from this experience?
Questions to Timothy Gowers (University of Cambridge, UK)
The pandemic has put mathematics in the spotlight, and the media have solicited mathematicians, even
those not experts in epidemiology. You have long been committed to communicating mathematical
concepts to a wide audience.
Can you comment on challenges that are specific to the pandemic context?
What can we learn from initiatives realized by the mathematical community?
Question to all panelists
What do you think of the interaction, in this particular context, between the different mathematical
communities – researchers in mathematics, in mathematics education, teachers, teacher educators? Has the
pandemic led to interesting contacts or synergies?
20:30 Interaction Session
Panelists are invited to react to the contributions of the other panelists and raise some additional questions,
then the discussion is opened to the panel audience.
20:55 Final Words by the Chairs of the Panel
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