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Two millennia ago, encyclopedias, beginning with that of Pliny the Elder,
were the work of one person. Single authors remained the rule for almost
18 centuries until the Enlightenment, when Denis Diderot and Jean
d’Alembert assembled dozens of writers to produce their encyclopedia.
These days, encyclopedias must rely on hundreds of contributors if they are
to provide a reasonably full treatment — even if they are restricted to a single
field. No one individual could possibly construct an all-inclusive encyclope-
dia today. If some group had attempted to produce an encyclopedia of
mathematics education a century ago, the tome would necessarily have
been fairly meager. Mathematics education was just getting started as
a scholarly field and, in most countries, was not present in the academy.
Over the following decades, however, the field has continued to grow rapidly,
and its literature has become substantial. A search of the scholarly literature
on the Web using the term mathematics education yielded 129,000 hits in
2008 and 287,000 in 2013 — more than doubling in only 5 years.

The present encyclopedia offers an up-to-date, wide-ranging reference
source spanning a field that is growing and in continuing flux. The ambition
of the encyclopedia is to deal with every topic in mathematics education,
delineating theoretical positions, describing research findings, and citing
relevant literature. The length of an entry is tailored to its importance in the
field as determined by the editor in chief and his distinguished international
editorial board. The publication has three formats: a printed work in one
volume, an e-book and an online work that is searchable and will be updated.
The printed format will be usable everywhere, including locations without
online access; the online work will make the reference comparable to other
online encyclopedias, offering opportunities not simply for readers to search
the text but also for contributors to add new entries and revise old ones.

Novice mathematics educators will find that the encyclopedia provides
a panoramic view of the field, introducing them to whole realms of work they
may never have encountered. Old-timers will find entries by giants in the field
as well as by contributors from outside the usual circles. Whatever the topic,
every reader will find valuable information, including citations of prominent
publications. Researchers undertaking a study in mathematics education will
want to check first with this reference source to get not only pertinent
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theoretical analyses of the topic and relevant research but also a sense of
recent controversies and open questions. This encyclopedia represents
a major step forward in the field of mathematics education, bringing to
everyone with a professional interest in mathematics education access to
the latest and best thinking in the field. It is the most timely, comprehensive,
and useful reference we have.

Jeremy Kilpatrick

Foreword



The encyclopedia is intended to be a comprehensive reference text, covering
every topic in the field of mathematics education research with entries
ranging from short descriptions to much longer ones where the topic warrants
more elaboration. The entries have been written by leaders in the field as
a whole, and in most cases they are originators and innovators in the specific
entry topic.

The entries provide access to theories and to research in the area and refer
to some of the key publications for further reading, including the core texts as
well as cutting-edge research, and point also to future developments. We have
tried to be comprehensive in terms of drawing on work from around the
world, particularly through the knowledge and experience of the section
editors. The vast majority of the hard work of soliciting, encouraging, and
editing has been carried out by these editors. The list of entries was mapped
out at an intensive seminar of the editors, in sections of common theme. Each
editor took on responsibility for a theme according to their interests and
expertise. They then worked with all the authors to develop and edit the
entries in their section. As things progressed, while some editors were
overloaded with work, others took on part of their tasks. They have been
exemplary in their roles, and an enormous debt of gratitude is owed to them.

Michele Artigue took responsibility for the section on research on math-
ematics curriculum topics and Information and Communication in education;
Ruhama Even, for research on teaching; Mellony Graven, for research on
teacher education; Eva Jablonka, for research on mathematics in out-of-
school contexts and for research methods, paradigms, and sociological per-
spectives; Robyn Jorgensen, for research on curriculum, assessment, and
evaluation; Yoshinori Shimizu, for research on learning; and Bharath
Sriraman, for research on the nature of mathematics and mathematical think-
ing and theories of learning.

We have been supported by the excellent team at Springer, including
Michael Hermann, Daniela Graf, Clifford Nwaeburu, and Jutta Jaeger-Hamers.
The SpringerReference system has been modified and developed in part by
the suggestions and needs of the section editors, and credit must go to the
developers for making those modifications. In the years to come, I am sure
further changes will be needed.

The encyclopedia should be informative for graduate students,
researchers, curriculum developers, policy makers, and others with interests
in the field of mathematics education. It can be used to support students in
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their review of literature and in finding the sources of knowledge in the field.
It is our hope, too, that it will enable researchers to connect their research with
what has gone before. Too frequently, we see research that either has largely
been done before or does not take the opportunity to build on prior work and
develop it, but repeats it. Furthermore, we hope that it will support researchers
in making links between theoretical approaches and frameworks and the ways
they carry out their research, their methodology, and methods. As experts in
the field, the entry authors exemplify how these connections should be made,
in their descriptions and in the references they provide.

In this first iteration of the encyclopedia, we have not succeeded fully in
our goal of being comprehensive. Some entries were not completed in time,
potential authors withdrew at the last minute, but on a more positive note
colleagues around the world have already indicated topics that should be
included in the future. This is not an open access encyclopedia. We welcome
and encourage comments, suggestions, critique, and further ideas, which can
be made on the particular entry pages. They will be reviewed and considered
by the entry authors, and we will periodically invite the authors to make
changes in their entry as they see fit, in communication with the editors.

We look forward, also, to reactions to me, editor-in-chief, about what
works and what does not, in more general terms, and we will do our best to
respond. Recently, we have celebrated 100 years of the international mathe-
matics education community, and we have seen a proliferation of research
orientations, journals, and conferences and the growth of research communi-
ties around the world. If this venture contributes in substantial ways to these
developments, we will be very satisfied that the work has been worthwhile.

Stephen Lerman

Preface



Stephen Lerman was a secondary teacher of mathematics in the United
Kingdom and Israel for many years and then became Head of mathematics
in a London comprehensive school before completing a PhD and moving into
mathematics teacher education and research. He was temporary lecturer at the
Institute of Education, University of London, and at the University of North
London before taking up a permanent position at what is now called London
South Bank University. He is a former President of the International Group
for the Psychology of Mathematics Education (PME) and Chair of the British
Society for Research into Learning Mathematics (BSRLM). He is now
Emeritus Professor at London South Bank University, part-time Professor
at Loughborough University, Visiting Professor at the University of the
Witwatersrand, and Adjunct Professor at Griffith University. His research
interests are in sociocultural and sociological theories in mathematics educa-
tion research and in the use of theories in general in the field.

Bharath Sriraman is Professor of mathematics at the University of Montana
and on the Faculty and Advisory Board of Central/SW Asian Studies, where
he occasionally offers courses on Indo-Iranian studies/languages. He holds
degrees from Alaska (BS in mathematics, University of Alaska—Fairbanks)
and Northern Illinois (MS and PhD in mathematics, minor in mathematics
education). He maintains active interests in mathematics education, philoso-
phy, history of mathematics, gifted education, and creativity. He has
published over 300 journal articles, commentaries, book chapters, edited
books, and reviews in his areas of interest and presented more than 200 papers
at international conferences, symposia, and invited colloquia. Bharath is the
founding editor of The Mathematics Enthusiast and the founding co-series
editor of Advances in Mathematics Education (Springer Science) and of four
other book series. He serves on the editorial panel of a dozen or so journals,
including Roeper Review, Gifted Child Quarterly, and High Ability Studies.
Bharath is fairly fluent in seven to nine languages (English, German, Farsi,
Hindi, Tamil, Urdu, Kannada, basic French, and Danish) and travels/holds
active ties with researchers all over the world. He received the 2002 NAGC
Outstanding Brief of the Year Award; was nominated for the 2006, 2007
NAGC Early Career Scholar Award; and was named the 2007 Outstanding
Early Scholar by the School Science and Mathematics Association, and in
2009, Northern Illinois University named him as one of 50 “golden alumni” in
the last 50 years for his significant contributions to research in mathematics



education, gifted education, and interdisciplinary research at the intersection
of mathematics—science—arts.

Eva Jablonka holds a Chair in mathematics education at King’s College,
London, UK. Before joining King’s, she held a range of academic positions in
different countries and contexts, including Sweden, Germany, and Australia.
Her research includes the study of school mathematics curricula at macro and
micro levels (in particular, mathematical modeling and mathematical liter-
acy), the sociology of mathematics, the role of theorizing in mathematics
education, cross-cultural comparative studies of mathematics education, and
students in transition between different sectors of mathematics education with
a focus on the emerging achievement disparities related to these transitions.

Yoshinori Shimizu is a Professor of mathematics education at the Graduate
School of Comprehensive Human Sciences, University of Tsukuba, in Japan.
His primary research interests include international comparative study on
mathematics classrooms and student assessment. He was a member of the
Mathematics Expert Group for OECD/PISA 2003, 2006, and 2009. He is one
of the founders of Learner’s Perspective Study (LPS), a 16 countries’ com-
parative study on mathematics classrooms, and has been the Japanese team
leader of the project. He serves as a member of editorial boards on interna-
tional research journals, such as International Journal of Science and
Mathematics Education and ZDM-International Journal of Mathematics
Education.

Michele Artigue is Emeritus Professor at the Paris Diderot University — Paris
7. After completing a PhD in mathematical logic, she progressively moved to
the field of mathematics education. In that field, beyond theoretical contribu-
tions on the relationships between epistemology and didactics, didactical
engineering, the reproducibility of didactic situations, the instrumental
approach, and more recently the networking of theoretical frameworks, her
main research areas have been the teaching and learning of mathematics at the
university level, especially the didactics of calculus and elementary analysis,
and the use of digital technologies in mathematics education. She has many
editorial and scientific responsibilities at national and international levels, and
after being from 1998 to 2006 Vice President of the International Commission
on Mathematical Instruction (ICMI), she was its President from 2007 to 2010.

Ruhama Even is Full Professor at the Weizmann Institute of Science and
holds the Rudy Bruner Chair of Science Teaching. Her main research and
development work is structured around three main interrelated foci: (a) the
professional education and development of mathematics teachers, (b) math-
ematics curriculum development and analysis, and (c) the interplay of factors
involved in shaping students’ opportunities to learn mathematics. She has
been member of the International Committee of PME and Cochair of ICMI
Study 15 on the professional education and development of teachers of
mathematics and serves as an editorial board member of the Journal of
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Mathematics Teacher Education (JMTE) and Mathematics Education
Research Journal (MERY)).

Robyn Jorgensen has been working in the area of mathematics education
since undertaking her honors and doctoral work at Deakin University. She has
focused her work in the area of equity, particularly focusing on the social
practices that contribute to the patterns of success (or not) of social, cultural,
and linguistic groups. Her strong interest in equity has been in the areas of
social class, Indigenous, and issues around language and culture. She has
international recognition for her work in this area as evidenced by numerous
invitations for keynote addresses; state, national, and international panels;
and invited publications and submissions. In 2008 she was invited
co-convenor of the ICMI Centenary Conference for the social context work-
ing group; in 2008-2009, she was a member of the Ministerial Advisory
Committee for Science, Technology, Engineering and Mathematics (STEM)
as well as Chair of the Queensland Studies Authority Mathematics Advisory
Committee. From 2009, she has been serving as the eminent mathematics
education Professor on the national project (Turn the Page) of the Australian
Association of Mathematics Teachers for enhancing mathematics learning for
Indigenous Australians. She has worked in an advisory capacity for state
projects and innovations in various states including Queensland, South
Australia, and the Northern Territory. In 2009-2010, she took leave from
the university to work as CEO/Principal of an Aboriginal corporation in
Central Australia.

Robyn has secured numerous competitive grants including eight Austra-
lian Research Grants since 2001. Each grant has had a strong equity dimen-
sion to it. Collectively these have spanned the range of learning contexts from
early childhood through to workplace learning. She has a critical edge to her
work where she seeks to identify and redress issues of inequality in partici-
pation, access, and success in mathematics learning and teaching. Her work
focuses strongly on practice — whether in formal school settings or settings
beyond the school. The work seeks to challenge the status quo that has been
implicated in the construction of unequal outcomes for particular groups of
people. Her most recent ARC grants indicate the culmination of her challenge
to contemporary practices in mathematics education. The work in the
Kimberley region is an example of reforming teaching so as to enable
Indigenous students greater access to mathematics learning. The newest
ARC grant seeks to draw on the impact of digital technologies on young
people’s mathematical thinking. This project may provide explanations for
new numeracies that have been observed in other ARC projects where older
adolescents were found to have different dispositions to using and undertak-
ing numeracy than their employers and teachers. These two projects will offer
considerable challenges to current practices in school mathematics that are
known to have profound (and negative) implications for many disadvantaged
groups in Australia and internationally. Robyn is currently working on
a 4 year longitudinal study to investigate the effects of early years swimming
in under-5s on their development.
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Robyn’s work seeks to impact on the practices of the various sectors within
which she works — whether schools, workplaces, or policy. This can be seen in
the ways in which her research is undertaken with a range of industry partners
for whom the research is most relevant. In most cases, the industries are
actively involved in the studies and use the outcomes to inform their own
practice. She is frequently sought by various stakeholders — schools, commu-
nity groups, industry, policy, state authorities — to provide input into their
activities including reports, professional development work, and advice on
reform. The work that Robyn has undertaken has been recognized interna-
tionally and nationally. She is active in reviewing for a wide range of
mathematics education and general education journals, being as well an Oz
reviewer for the ARC and a reviewer for national research council grants
including for Israel and South Africa. She is currently chief editor of the
Mathematics Education Research Journal and serves on the editorial board of
the International Journal for Science and Mathematics Education.

Mellony Graven is the South African Chair of Numeracy Education, Rhodes
University. Her work as Chair involves the creation of a hub of mathematical
activity, passion, and innovation that blends teacher and learner numeracy
development with research focused on searching for sustainable ways for-
ward to the challenges of mathematics education. She is the President of the
Southern African Association for Research in Mathematics, Science and
Technology Education and past editor of the journal Learning and Teaching
Mathematics.

About the Editors



Jill Adler University of the Witwatersrand, Johannesburg, South Africa

Glenda Anthony Institute of Education, Massey University, Palmerston
North, New Zealand

Michéle Artigue Laboratoire de Didactique André Revuz, Université Paris
Diderot-Paris 7, Paris, France

Evelyne Barbin Faculté des Sciences et des Techniques, Centre Frangois
Viete, Nantes, France

Maria Giuseppina Bartolini Department of Education and Human
Sciences, University of Modena and Reggio Emilia, Reggio Emilia, Italy

Richard Barwell Faculty of Education, University of Ottawa, Ottawa, ON,
Canada

Carmen Batanero Didactica de la Matematica, Facultad de Ciencias de la
Educacion, Universidad de Granada, Granada, Spain

Dani Ben-Zvi University of Haifa, Israel

Christer Bergsten Department of Mathematics, Linkoping University,
Linkoping, Sweden

Alan Bishop Faculty of Education, Monash University, Melbourne, VIC,
Australia

Jo Boaler School of Education, Stanford University, Stanford, CA, USA

Marianna Bosch 1QS School of Management, Universitat Ramon Llull,
Barcelona, Spain

Sophie Brigstocke Department of Psychology, University of York,
Heslington, York, UK

Karin Brodie School of Education, University of the Witwatersrand,
Johannesburg, South Africa

Xiii



Xiv

Guy Brousseau Institut Universitaire de Formation des maitres d’Aquitaine,
Mathématiques, Laboratoire Cultures Education Societes (LACES), EA 4140,
Anthropologie et diffusion des savoir, Univ. Bordeaux — France, Bordeaux
Cedex, France

Laurinda Brown Graduate School of Education, University of Bristol,
Bristol, UK

Guadalupe Carmona The University of Texas at San Antonio, San
Antonio, TX, USA

David Carraher TERC, Cambridge, MA, USA

Tak-Wai Chan Graduate Institute of Network Learning Technology,
National Central University, Jhongli City, Taoyuan County, Taiwan, Repub-
lic of China

Olive Chapman Faculty of Education, University of Calgary, Calgary, AB,
Canada

Hercy N. H. Cheng Graduate Institute of Network Learning Technology,
National Central University, Jhongli City, Taoyuan County, Taiwan,
Republic of China

Yves Chevallard Apprentissage Didactique, Evaluation, Formation, UMR
ADEF — Unité Mixte de Recherche, Marseile, France

Marta Civil School of Education, University of North Carolina at Chapel
Hill, Chapel Hill, NC, USA

Diana Coben Maths, Science and Technology Education, The University of
Waikato, Hamilton, New Zealand

Richard Cowan Department of Psychology and Human Development,
Institute of Education, University of London, London, UK

Ubiratan D’Ambrosio Universidade Anhanguera de Sao Paulo, Sdo Paulo,
SP, Brazil

Brent Davis University of Calgary, Calgary, AB, Canada

Guida de Abreu Psychology Department, Oxford Brookes University,
Oxford, UK

Fien Depaepe Instructional Psychology and Technology, Katholieke
Universiteit Leuven, Leuven, Belgium

Pietro Di Martino Dipartimento di Matematica, University of Pisa, Pisa,
Ttaly

Jaguthsing Dindyal National Institute of Education, Nanyang Technologi-
cal University, Singapore

Jean-Luc Dorier Equipe DiMaGe, Faculté de Psychologie et des Sciences
de I’Education, Université de Genéve, Genéve, Switzerland

Contributors



Contributors

XV

Barbara Dougherty College of Education, University of Missouri,
Columbia, MO, USA

Paul Dowling Institute of Education, Department of Culture, Communica-
tion and Media, University of London, London, UK

Tommy Dreyfus Department of Mathematics Science and Technology
Education, Joan and Jaime Constantiner School of Education, Tel Aviv
University, Tel Aviv, Israel

Paul Drijvers Freudenthal Institute, Utrecht University, Utrecht, The
Netherlands

Ed Dubinsky University of Miami, Miami, FL, USA

Viviane Durand-Guerrier Department of Mathematics, Institute of
Mathematics and Mathematical Modelling, University Montpellier 2,
Montpellier, France

Iliada Elia Department of Education, University of Cyprus, Nicosia, Cyprus

Lyn English Department of Mathematical Sciences, The University of
Montana, Missoula, MT, USA

Paula Ensor University of Cape Town, Cape Town, South Africa
Paul Ernest School of Education, University of Exeter, Exeter, Devon, UK

Ruhama Even Department of Science Teaching, The Weizmann Institute of
Science, Rehovot, Israel

Solange Hassan Ahmad Ali Fernandes Programa de P6s Graduagido em
Educacdo Matematica, Universidade Bandeirante Anhanguera, Sdo Paulo,
Brazil

Helen Forgasz Faculty of Education, Monash University, Clayton, VIC,
Australia

Ellice A. Forman University of Pittsburgh, Pittsburgh, PA, USA

Viktor Freiman Faculté des sciences de 1’éducation, Université de
Moncton, Moncton, NB, Canada

Michael N. Fried Graduate Program for Science & Technology Education,
Ben-Gurion University of the Negev, Beer-Sheva, Israel

Toshiakira Fujii Department of Mathematics Education, Tokyo Gakugei
University, Koganei, Tokyo, Japan

Peter Gates Centre for Research in Mathematics Education, University of
Nottingham, Nottingham, UK

Uwe Gellert Fachbereich Erziehungswissenschaft und Psychologie, Freie
Universitat Berlin, Berlin, Germany

Gerald A. Goldin Rutgers University Center for Mathematics, Science, and
Computer Education, Piscataway, NJ, USA



XVi Contributors
Simon Goodchild Faculty of Engineering and Science, Department of
Mathematical Sciences, University of Agder, Kristiansand, Norway

Merrilyn Goos School of Education, The University of Queensland, Bris-
bane, QLD, Australia

Koeno Gravemeijer Eindhoven School of Education, Eindhoven
University of Technology, Eindhoven, The Netherlands

Mellony Graven Rhodes University, Grahamstown, South Africa

Ghislaine Gueudet CREAD//IUFM de Bretagne, University of Western
Brittany (UBO), Rennes Cedex, France

Per Haavold University of Tromso, Tromso, Norway

Gila Hanna Department of Curriculum, Teaching, and Learning, The
Ontario Institute for Studies in Education, The University of Toronto,
Toronto, ON, Canada

Markku S. Hannula Department of Teacher Education, University of
Helsinki, Helsinki, Finland

Guershon Harel Department of Mathematics, University of California, San
Diego, La Jolla, CA, USA

Lulu Healy Programa de P6s Graduacdo em Educagdo Matematica,
Universidade Bandeirante Anhanguera, Sao Paulo, Brazil

Stephen Hegedus University of Massachusetts, Fairhaven, MA, USA

Rina Hershkowitz Department of Science Teaching, Weizmann Institute,
Rehovot, Israel

Abbe Herzig University of Albany, Albany, NY, USA

Dany Huillet Faculty of Sciences, University of Eduardo Mondlane,
Maputo, Mozambique

Eva Jablonka Department of Education and Professional Studies, King’s
College London, London, UK

Victoria R. Jacobs The University of North Carolina at Greensboro,
Greensboro, NC, USA

Barbara Jaworski Loughborough University, Loughborough,
Leicestershire, UK

Robyn Jorgensen School of Education and Professional Studies, Mt Gravatt
Campus, Griffith University, Mt Gravatt, QLD, Australia

Gabriele Kaiser Faculty of Education, University of Hamburg, Hamburg,
Germany

Alexander P. Karp Teachers College, Columbia University, New York,
NY, USA



Contributors

Xvii
Ronnie Karsenty Department of Science Teaching, Weizmann Institute of
Science, Rehovot, Israel

Ivy Kidron Department of Applied Mathematics, Jerusalem College of
Technology, Jerusalem, Israel

Carolyn Kieran Department of Mathematics, University of Quebec at
Montreal, Montreal, QC, Canada

Jeremy Kilpatrick University of Georgia, Athens, GA, USA

Siu Cheung Kong Department of Mathematics and Information Technol-
ogy, The Hong Kong Institute of Education, Hong Kong, People’s Republic
of China

Konrad Krainer School of Education, Alpen-Adria-Universitat
Klagenfurt, Klagenfurt, Austria

Gotz Krummbheuer Institut fir Didaktik der Mathematik und der
Informatik, Fachbereich Informatik und Mathematik, Goethe Universitat,
Frankfurt am Main, Germany

Sebastian Kuntze Institut fir Mathematik und Informatik, Ludwigsburg
University of Education, Ludwigsburg, Germany

Jean-Baptiste Lagrange Laboratoire de Didactique André Revuz, Univer-
sity Paris-Diderot, Paris, France

Paula Lahann School of Education, Indiana University, Bloomington,
IN, USA

Diana V. Lambdin School of Education, Indiana University, Bloomington,
IN, USA

Linda Leckrone School of Education, University of Michigan, Ann Arbor,
MI, USA

Gilah Leder Faculty of Education, Monash University, VIC, Australia
Kyeonghwa Lee Seoul National University, Seoul, South Korea
Roza Leikin Faculty of Education, University of Haifa, Haifa, Israel

Stephen Lerman Department of Education, Centre for Mathematics
Education, London South Bank University, London, UK

Richard A. Lesh School of Education, Counseling and Educational
Psychology, Indiana University, Bloomington, IN, USA

Peter Liljedahl Faculty of Education, Simon Fraser University, Burnaby,
BC, Canada

Fou-Lai Lin Mathematics Department, National Taiwan Normal
University, Taipei, Taiwan

Salvador Llinares Facultad de Educacion, University of Alicante, Alicante,
Spain



xviii Contributors
Tom Lowrie Faculty of Education, Charles Sturt University, Wagga

Wagga, NSW, Australia

Katja Maass University of Education Freiburg, Freiburg, Germany

Carolyn A. Maher Robert B. Davis Institute for Learning, Graduate School
of Education, Rutgers — The State University of New Jersey, New Brunswick,
NJ, USA

Francesca Martignone Department of Education and Human Sciences,
University of Modena and Reggio Emilia, Reggio Emilia, Italy

John Mason University of Oxford and The Open University, Oxford, UK
Tamsin Meaney Larande och Samhalle, Malmo6 Hogskola, Malmo, Sweden

Vilma Mesa School of Education, University of Michigan, Ann Arbor,
MI, USA

James A. Moddleton School for Engineering of Matter, Transport, and
Energy, Arizona State University, Tempe, AZ, USA

John Monaghan School of Education, University of Leeds, Leeds, UK

Hana Moraova Faculty of Education, Charles University in Prague, Praha,
Czech Republic

Luis Moreno-Armella Department of Mathematics Education,
CINVESTAV-IPN, National Polytechnic Institute, Col. San Pedro
Zacatenco, Mexico

Candia Morgan Institute of Education, University of London, London, UK

Judit N. Moschkovich Education Department, University of California
Santa Cruz, Santa Cruz, CA, USA

Nicholas Mousoulides University of Nicosia, Nicosia, Cyprus

Mogens Niss Institut for Natur, Systemer og Modeller, IMFUFA, Roskilde
Universitet, Roskilde, Danmark

Mogens Allan Niss Institut for Natur, Systemer og Modeller, IMFUFA,
Roskilde Universitet, Roskilde, Denmark

Jarmila Novotna Faculty of Education, Charles University in Prague,
Praha, Czech Republic

Terezinha Nunes Department of Education, University of Oxford, Oxford,
UK

John O’Donoghue Department of Mathematics and Statistics, University of
Limerick, Limerick, Co. Limerick, Ireland

Susan Oesterle Mathematics Department, Douglas College, New
Westminster, BC, Canada

Iman Osta Lebanese American University, Beirut, Lebanon



Contributors

Xix

Cécile Ouvrier-Buffet UPEC and Université Paris 7, Paris, France

John Pegg Education, University of New England, Armidale, NSW,
Australia

Liz Pellicano Department of Psychology and Human Development, Insti-
tute of Education, University of London, London, UK

Birgit Pepin Avd. for Lerer- og Tolkeutdanning, Hggskolen i Sgr-
Trgndelag, Trondheim, Norway

Randolph Philipp San Diego State University, San Diego, CA, USA

Demetra Pitta-Pantazi Department of Education, University of Cyprus,
Nicosia, Cyprus

Norma Presmeg Department of Mathematics, Illinois State University,
Maryville, TN, USA

Nadja Regnier IUFM/Université Claude Bernard Lyon 1, Lyon, France

Ornella Robutti Dipartimento di Matematica, Universita di Torino, Torino,
Italy

Teresa Rojano Center for Research and Advanced Studies (Cinvestav),
Mexico City, Mexico

Wolff-Michael Roth Applied Cognitive Science, University of Victoria,
Victoria, BC, Canada

Tim Rowland Faculty of Education, University of Cambridge, Cambridge,
UK

Ulla Runesson School of Education and Communication, Jonkoping
University, Jonkoping, Sweden

Manuel Santos-Trigo Center for Research and Advanced Studies,
Department of Mathematics Education, Cinvestav-IPN, San Pedro Zacateno,
Mexico D.F., Mexico

Bernard Sarrazy Departement Sciences de 1’Education, Laboratoire
Cultures Education Societes (LACES), EA 4140, Anthropologie et diffusion
des savoir, Univ. Bordeaux — France, Bordeaux Cedex, France

Analiicia D. Schliemann Tufts University, Medford, MA, USA

Maggy Schneider Institut de Mathématique, Université de Liege, Liege,
Belgium

Gert Schubring Fakultat fir Mathematik, Institut fiir Didaktik der
Mathematik, Universitat Bielefeld, Bielefeld, Germany

Baruch B. Schwarz The Hebrew University, Jerusalem, Israel

Wee Tiong Seah Faculty of Education, Monash University, Frankston, VIC,
Australia



XX Contributors

Gérard Sensevy Institute of Teacher Education, University of Western
Brittany, Brittany, France

Anna Sfard Department of Mathematics Education, University of Haifa,
Haifa, Israel

Miriam Gamoran Sherin Northwestern University, Evanston, IL, USA

Yoshinori Shimizu Graduate School of Comprehensive Human Sciences,
University of Tsukuba, Tsukuba-shi, Ibaraki, Japan

Robert Sigley Rutgers — The State University of New Jersey, New Bruns-
wick, NJ, USA

Elaine Simmt Faculty of Education, University of Alberta, Edmonton,
Canada

Martin Simon Steinhardt School of Culture, Education, and Human
Development, New York University, New York, NY, USA

Nathalie Sinclair Faculty of Education, Burnaby Mountain Campus, Simon
Fraser University, Burnaby, BC, Canada

Ole Skovsmose Department of Learning and Philosophy, Aalborg
University, Aalborg, DK, Denmark

Jorge Soto-Andrade Department of Mathematics, Faculty of Science and
Centre for Advanced Research in Education, University of Chile, Santiago,
Chile

Bharath Sriraman Department of Mathematical Sciences, The University
of Montana, Missoula, MT, USA

Jon Star Harvard University, Cambridge, MA, USA

Leslie P. Steffe Mathematics & Science Education, The University of
Georgia, Athens, GA, USA

Olof Bjorg Steinthorsdottir University of Northern Iowa, Cedar Falls,
IA, USA

Michelle Stephan College of Education, Middle Secondary Department,
The University of North Carolina at Charlotte, Charlotte, NC, USA

Gloria Stillman Faculty of Education, Australian Catholic University,
Ballarat Campus (Aquinas), Ballarat, VIC, Australia

David Wayne Stinson Middle and Secondary Education Department,
Georgia State University, Atlanta, GA, USA

Rudolf Straesser Institut fur Didaktik der Mathematik, Justus—
Liebig—Universitat Giessen, Germany

Lulea, University of Technology, Sweden

Peter Sullivan Faculty of Education, Monash University, Monash, VIC,
Australia



Contributors

xXi

Rosamund Sutherland Graduate School of Education, University of
Bristol, Bristol, UK

Malcolm Swan Centre for Research in Mathematics Education, Jubilee
Campus, School of Education, University of Nottingham, Nottingham, UK

Maria Tatto College of Education, Michigan State University, East
Lansing, MI, USA

Mike O. J. Thomas Department of Mathematics, The University of
Auckland, Auckland, New Zealand

Patrick W. Thompson Department of Mathematics and Statistics, Arizona
State University, Tempe, AZ, USA

Dina Tirosh Tel Aviv University, School of Education, Ramat Aviv, Tel
Aviv, Israel

Tony Trinick Te Puna Wananga, School of Maori Education, University of
Auckland, Auckland, New Zealand

Luc Trouche Ecole Normale Supérieure de Lyon, Institut Francais de
I’Education, Lyon cedex 07, France

Pessia Tsamir Tel Aviv University, School of Education, Ramat Aviv, Tel
Aviv, Israel

Constantinos Tzanakis Department of Education, University of Crete,
Rethymnon, Crete, Greece

Catherine Ulrich School of Education, Virginia Tech, Blacksburg, VA,
USA

Kristin Umland The University of New Mexico, Albuquerque, NM, USA

Paola Valero Department of Learning and Philosophy, Aalborg University,
Aalborg, Denmark

Marja Van den Heuvel-Panhuizen Freudenthal Institute for Science and
Mathematics Education, Faculty of Science & Faculty of Social and
Behavioural Sciences, Utrecht University, Utrecht, The Netherlands

Wim Van Dooren Instructional Psychology and Technology, Katholieke
Universiteit Leuven, Leuven, Belgium

Bert van Oers Faculty of Psychology and Education, Department Research
and Theory in Education, VU University Amsterdam, Amstelveen, The
Netherlands

Hamsa Venkat University of the Witwatersrand, Johannesburg, South
Africa

Lieven Verschaffel Instructional Psychology and Technology, Katholieke
Universiteit Leuven, Leuven, Belgium



XXii

Shlomo Vinner Hebrew University of Jerusalem Science Teaching
Department, Faculty of Science, Jerusalem, Israel

Margaret Walshaw School of Curriculum & Pedagogy, College of Educa-
tion, Massey University, Palmerston North, New Zealand

Virginia Warfield Department of Mathematics, University of Washington,
Seattle, WA, USA

David C. Webb School of Education, University of Colorado Boulder,
Boulder, CO, USA

Robert Wright Education, Southern Cross University, Lismore, NSW,
Australia

Ke Wu Department of Mathematical Sciences, The University of Montana,
Missoula, MT, USA

Rosetta Zan Dipartimento di Matematica, University of Pisa, Pisa, Italy

Orit Zaslavsky Steinhardt School of Culture, Education, and Human Devel-
opment, New York University, New York, NY, USA

Contributors



	Foreword
	Preface
	About the Editors
	Contributors

