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Building the Foundation: Whole Numbers in the Primary Grades Maria G. Bartolini Bussi 2018-03-29 This twenty-third ICMI Study addresses for
the first time mathematics teaching and learning in the primary school (and pre-school) setting, while also taking international perspectives, sociocultural diversity and institutional constraints into account. One of the main challenges of designing the first ICMI primary school study of this kind
is the complex nature of mathematics at the early level. Accordingly, a focus area that is central to the discussion was chosen, together with a
number of related questions. The broad area of Whole Number Arithmetic (WNA), including operations and relations and arithmetic word
problems, forms the core content of all primary mathematics curricula. The study of this core content area is often regarded as foundational for
later mathematics learning. However, the principles and main goals of instruction on the foundational concepts and skills in WNA are far from
universally agreed upon, and practice varies substantially from country to country. As such, this study presents a meta-level analysis and
synthesis of what is currently known about WNA, providing a useful base from which to gauge gaps and shortcomings, as well as an opportunity
to learn from the practices of different countries and contexts.
Early Algebraization Jinfa Cai 2011-03-03 In this volume, the authors address the development of students’ algebraic thinking in the elementary
and middle school grades from curricular, cognitive, and instructional perspectives. The volume is also international in nature, thus promoting a
global dialogue on the topic of early Algebraization.
Journal for Research in Mathematics Education 2015
Handbook of International Research in Mathematics Education Lyn D. English 2015-07-30 This third edition of the Handbook of International
Research in Mathematics Education provides a comprehensive overview of the most recent theoretical and practical developments in the field of
mathematics education. Authored by an array of internationally recognized scholars and edited by Lyn English and David Kirshner, this collection
brings together overviews and advances in mathematics education research spanning established and emerging topics, diverse workplace and
school environments, and globally representative research priorities. New perspectives are presented on a range of critical topics including
embodied learning, the theory-practice divide, new developments in the early years, educating future mathematics education professors, problem
solving in a 21st century curriculum, culture and mathematics learning, complex systems, critical analysis of design-based research, multimodal
technologies, and e-textbooks. Comprised of 12 revised and 17 new chapters, this edition extends the Handbook’s original themes for
international research in mathematics education and remains in the process a definitive resource for the field.
Reciprocal Learning for Cross-Cultural Mathematics Education Sijia Cynthia Zhu 2020-12-15 This edited volume examines new ways of teaching
mathematics through a cross-cultural reciprocal learning project between sister schools in Canada and China. Situating teacher learning in the
intersection of the two different school systems, curriculums, and cultures of mathematics learning and teaching in both nations, this volume
offers teachers a unique and much-needed perspective on how practices between countries become more and more likely shaped by each other
in the emerging global society. Born out of a comparative study project sponsored by the SSHRC, this volume compiles five years' worth of
findings from reciprocal partnerships between researchers, teachers, school administrators, and students from both nations. Through the process
of reciprocal learning and narrative inquiry, the research described in these chapters illuminates the unknown and shares newly-created
mathematics education knowledge.
Constructing Number Anderson Norton 2018-12-17 The book synergizes research on number across two disciplines—mathematics education
and psychology. The underlying problem the book addresses is how the brain constructs number. The opening chapter frames the problem in
terms of children’s activity, including mental and physical actions. Subsequent chapters are organized into sections that address specific domains
of number: natural numbers, fractions, and integers. Chapters within each section address ways that children build upon biological primitives
(e.g., subitizing) and prior constructs (e.g., counting sequences) to construct number. The book relies on co-authored chapters and
commentaries at the end of each section to create dialogue between junior faculty and senior researchers, as well as between psychologists and
mathematics educators. The final chapter brings this work together around the framework of children’s activity and additional themes that arise in
the collective work. The book is aimed to appeal to mathematics educators, mathematics teacher educators, mathematics education researchers,
educational psychologists, cognitive psychologists, and developmental psychologists.
Early Algebraization Jinfa Cai 2011-02-24 In this volume, the authors address the development of students’ algebraic thinking in the elementary
and middle school grades from curricular, cognitive, and instructional perspectives. The volume is also international in nature, thus promoting a
global dialogue on the topic of early Algebraization.
Basic Category Theory Tom Leinster 2014-07-24 A short introduction ideal for students learning category theory for the first time.
The Mathematics Education for the Future Project. Proceedings of the 13th International Conference Mathematics Education in a Connected
World Alan Rogerson 2015-07-01 This volume contains the papers presented at the International Conference on Mathematics Ed-ucation in a
Connected World held from September 16-21, 2015 in Catania, Italy. The Con-ference was organized by The Mathematics Education for the
Future Project – an international educational project founded in 1986.
Transforming Mathematics Instruction Yeping Li 2014-07-05 This book surveys and examines different approaches and practices that contribute
to the changes in mathematics instruction, including (1) innovative approaches that bring direct changes in classroom instructional practices, (2)
curriculum reforms that introduce changes in content and requirements in classroom instruction, and (3) approaches in mathematics teacher
education that aim to improve teachers’ expertise and practices. It also surveys relevant theory and methodology development in studying and
assessing mathematics instruction. Classroom instruction is commonly seen as one of the key factors contributing to students’ learning of
mathematics, but much remains to be understood about teachers’ instructional practices that lead to the development and enactment of effective
classroom instruction, and approaches and practices developed and used to transform classroom instruction in different education systems.
Transforming Mathematics Instruction is organized to help readers learn not only from reading individual chapters, but also from reading across
chapters and sections to explore broader themes, including: - Identifying what is important in mathematics for teaching and learning emphasized
in different approaches; - Exploring how students’ learning is considered and facilitated through different approaches and practices; Understanding the nature of various approaches that are valued in different systems and cultural contexts; - Probing culturally valued approaches

in identifying and evaluating effective instructional practices. The book brings new research and insights into multiple approaches and practices
for transforming mathematics instruction to the international community of mathematics education, with 25 chapters and four section prefaces
contributed by 56 scholars from 10 different education systems. This rich collection is indispensable reading for mathematics educators,
researchers, teacher educators, curriculum developers, and graduate students interested in learning about different instructional practices,
approaches for instructional transformation, and research in different education systems. It will help readers to reflect on approaches and
practices that are useful for instructional changes in their own education systems, and also inspire them to identify and further explore new areas
of research and program development in improving mathematics teaching and learning.
Didactic classroom studies Christina Osbeck 2018-12-21 Genom konkreta studier som sätter klassrumsarbetet i fokus visar en grupp
didaktikforskare vid Göteborgs universitet hur klassrummets händelser och möjligheter ramas in av givna förutsättningar och på så sätt får olika
didaktiska konsekvenser för undervisning och lärande i olika ämnen. I sina texter undersöker skribenterna klassrummens karaktär på olika
utbildningsnivåer och i skiftande ämnen såsom matematik, svenska, samhälls- och naturvetenskap samt hem- och konsumentkunskap.
Redaktörerna diskuterar och analyserar betydelsen av klassrumsstudier i ett övergripande och framåtsyftande kapitel där de skissar denna
orientering som en möjlig forskningsinriktning. Bokens innehåll sätts även i ett internationellt och historiskt sammanhang. Författarna i Didactic
classroom studies har ambitionen att på ett praktiknära sätt visa på styrkan i klassrumsstudiernas bidrag till didaktisk forskning. Samtidigt vill de
med utgångspunkt i sitt empiriska material bidra till en vidare utveckling av just didaktiska klassrumsstudier som forskningsinriktning. In Didactic
classroom studies a group of researchers from the University of Gothenburg who are working in the Scandinavian ‘didactics’ tradition show how
pupil perspectives, teacher priorities, content and context interrelate, and have different didactical consequences for teaching and learning. Using
practical examples the authors examine the nature of classroom work at various levels of education and in the full range of subject areas,
including mathematics, science, languages, social science, and home economics. The editors then single out the importance of classroom
studies as a potential research direction in didactic studies. Finally, the essays are placed in an international and historical context by Professor
Kirsti Klette, University of Oslo. The authors of this volume – all active at the Department of Pedagogical, Curricular and Professional Studies –
set out to show the strong contribution made by classroom studies to didactic research. At the same time, their empirical studies contribute
concretely to the further development of didactic classroom studies as a research area. Editors Christina Osbeck, University of Gothenburg Åke
Ingerman, University of Gothenburg Silwa Claesson, University of Gothenburg Contributors Shirley Booth, University of Gothenburg Sylvana
Sofkova Hashemi, University of Gothenburg Anna Maria Hipkiss, University of Gothenburg Britt Holmberg, University of Gothenburg Cecilia
Kilhamn, University of Gothenburg & Uppsala University Kirsti Klette Oslo, University Angelika Kullberg, University of Gothenburg Annika Lilja,
University of Gothenburg Rimma Nyman, University of Gothenburg Miranda Rocksén, University of Gothenburg Elisabeth Rystedt, University of
Gothenburg & Stockholm University Christina Skodras, University of Gothenburg
Selected Regular Lectures from the 12th International Congress on Mathematical Education Sung Je Cho 2015-07-16 This book comprises the
full selected Regular Lectures from the Proceedings of the 12th International Congress on Mathematical Education (ICME-12), which was held at
COEX in Seoul, Korea, from July 8th to 15th, 2012. ICME-12 brought together 4700 experts from 100 countries, working to understand all of the
intellectual and attitudinal challenges in the subject of mathematics education as a multidisciplinary research and practice. These selected
Regular Lectures present the work of fifty-one prominent mathematics educators from all over the globe. The Lectures cover a wide spectrum of
topics, themes and issues and aim to give direction to future research towards educational improvement in the teaching and learning of
mathematics education. This book is of particular interest to researchers, teachers and curriculum developers in mathematics education.
Mathematics and Technology Gilles Aldon 2017-04-05 This volume collects most recent work on the role of technology in mathematics
education. It offers fresh insight and understanding of the many ways in which technological resources can improve the teaching and learning of
mathematics. The first section of the volume focuses on the question how a proposed mathematical task in a technological environment can
influence the acquisition of knowledge and what elements are important to retain in the design of mathematical tasks in computing environments.
The use of white smart boards, platforms as Moodle, tablets and smartphones have transformed the way we communicate both inside and
outside the mathematics classroom. Therefore the second section discussed how to make efficient use of these resources in the classroom and
beyond. The third section addresses how technology modifies the way information is transmitted and how mathematical education has to take
into account the new ways of learning through connected networks as well as new ways of teaching. The last section is on the training of
teachers in the digital era. The editors of this volume have selected papers from the proceedings of the 65th, 66th and 67th CIEAEM conference,
and invited the correspondent authors to contribute to this volume by discussing one of the four important topics. The book continues a series of
sourcebooks edited by CIEAEM, the Commission Internationale pour l’Étude et l’Amélioration de l’Enseignement des Mathématiques /
International Commission for the Study and Improvement of Mathematics Education.
Teaching Early Algebra through Example-Based Problem Solving Meixia Ding 2021-04-08 Drawing on rich classroom observations of educators
teaching in China and the U.S., this book details an innovative and effective approach to teaching algebra at the elementary level, namely,
"teaching through example-based problem solving" (TEPS). Recognizing young children’s particular cognitive and developmental capabilities,
this book powerfully argues for the importance of infusing algebraic thinking into early grade mathematics teaching and illustrates how this has
been achieved by teachers in U.S. and Chinese contexts. Documenting best practice and students’ responses to example-based instruction, the
text demonstrates that this TEPS approach – which involves the use of worked examples, representations, and deep questions – helps students
learn and master fundamental mathematical ideas, making it highly effective in developing algebraic readiness and mathematical understanding.
This text will benefit post-graduate students, researchers, and academics in the fields of mathematics, STEM, and elementary education, as well
as algebra research more broadly. Those interested in teacher education, classroom practice, and developmental and cognitive psychology will
also find this volume of interest.
The Second Handbook of Research on the Psychology of Mathematics Education Ángel Gutiérrez 2016-07-23 Since its establishment in 1976,
PME (The International Group for the Psychology of Mathematics Education) is serving as a much sought after venue for scientific debate among
those at the cutting edge of the field, as well as an engine for the development of research in mathematics education. A wide range of research
activities conducted over the last ten years by PME members and their colleagues are documented and critically reviewed in this handbook,
released to celebrate the Group’s 40 year anniversary milestone. The book is divided into four main sections: Cognitive aspects of learning and
teaching content areas; Cognitive aspects of learning and teaching transverse areas; Social aspects of learning and teaching mathematics; and
Professional aspects of teaching mathematics. The selection for each chapter of a team of at least two authors, mostly located in different parts
of the world, ensured effective coverage of each field. High quality was further enhanced by the scrupulous review of early chapter drafts by two
leaders in the relevant field. The resulting volume with its compilation of the most relevant aspects of research in the field, and its emphasis on
trends and future developments, will be a rich and welcome resource for both mature and emerging researchers in mathematics education.
Proving in the Elementary Mathematics Classroom Andreas J. Stylianides 2016 Although proving is core to mathematics as a sense-making
activity, it currently has a marginal place in elementary classrooms internationally. Blending research with practical perspectives, this book
addresses what it would take to elevate the place of proving at elementary school. The book uses classroom episodes from two countries to
examine different kinds of proving tasks and the proving activity they can generate in the elementary classroom. It examines further the role of
teachers in mediating the relationship between proving tasks and proving activity, including major mathematical and pedagogical issues that
arise for teachers as they implement each kind of proving task. In addition to its contribution to research knowledge, the book has important
implications for teaching, curricular resources, and teacher education.
Invited Lectures from the 13th International Congress on Mathematical Education Gabriele Kaiser 2018-02-06 The book presents the Invited

Lectures given at 13th International Congress on Mathematical Education (ICME-13). ICME-13 took place from 24th- 31st July 2016 at the
University of Hamburg in Hamburg (Germany). The congress was hosted by the Society of Didactics of Mathematics (Gesellschaft für Didaktik
der Mathematik - GDM) and took place under the auspices of the International Commission on Mathematical Instruction (ICMI). ICME-13 – the
biggest ICME so far - brought together about 3500 mathematics educators from 105 countries, additionally 250 teachers from German speaking
countries met for specific activities. The scholars came together to share their work on the improvement of mathematics education at all
educational levels.. The papers present the work of prominent mathematics educators from all over the globe and give insight into the current
discussion in mathematics education. The Invited Lectures cover a wide spectrum of topics, themes and issues and aim to give direction to future
research towards educational improvement in the teaching and learning of mathematics education. This book is of particular interest to
researchers, teachers and curriculum developers in mathematics education.
Helping Children Learn Mathematics Robert Reys 2019-09-23 The third edition of Reys’ Helping Children Learn Mathematics is a practical
resource for undergraduate students of primary school teaching. Rich in ideas, tools and stimulation for lessons during teaching rounds or in the
classroom, this edition continues to provide a clear understanding of how to navigate the Australian Curriculum, with detailed coverage on how to
effectively use Information and Communications Technology (ICT) in the classroom. This is a full colour printed textbook with an interactive
eBook code included. Great self-study features include: auto-graded in-situ knowledge check questions, video of teachers demonstrating how
different maths topics can be taught in the classroom and animated, branched chain scenarios are in the e-text.
Innovation and Technology Enhancing Mathematics Education Eleonora Faggiano 2017-10-14 This book addresses key issues of Technology
and Innovation(s) in Mathematics Education, drawing on heterogeneous ways of positioning about innovation in mathematical practice with
technology. The book offers ideas and meanings of innovation as they emerge from the entanglement of the various researchers with the
mathematical practice, the teacher training program, the student learning and engagement, or the research method that they are telling stories
about. The multiple theoretical or empirical perspectives capture a rich landscape, in which the presence of digital technology entails the
emergence of new practices, techniques, environments and devices, or new ways of making sense of technology in research, teaching and
learning.
The First Sourcebook on Asian Research in Mathematics Education - 2 Volumes Bharath Sriraman 2015-08-01 Mathematics and Science
education have both grown in fertile directions in different geographic regions. Yet, the mainstream discourse in international handbooks does not
lend voice to developments in cognition, curriculum, teacher development, assessment, policy and implementation of mathematics and science
in many countries. Paradoxically, in spite of advances in information technology and the “flat earth” syndrome, old distinctions and biases
between different groups of researcher’s persist. In addition limited accessibility to conferences and journals also contribute to this problem. The
International Sourcebooks in Mathematics and Science Education focus on under-represented regions of the world and provides a platform for
researchers to showcase their research and development in areas within mathematics and science education. The First Sourcebook on Asian
Research in Mathematics Education: China, Korea, Singapore, Japan, Malaysia and India provides the first synthesized treatment of
mathematics education that has both developed and is now prominently emerging in the Asian and South Asian world. The book is organized in
sections coordinated by leaders in mathematics education in these countries and editorial teams for each country affiliated with them. The
purpose of unique sourcebook is to both consolidate and survey the established body of research in these countries with findings that have
influenced ongoing research agendas and informed practices in Europe, North America (and other countries) in addition to serving as a platform
to showcase existing research that has shaped teacher education, curricula and policy in these Asian countries. The book will serve as a
standard reference for mathematics education researchers, policy makers, practitioners and students both in and outside Asia, and complement
the Nordic and NCTM perspectives.
Mathematics Professional Development Hilda Borko 2015 This resource will help school leaders and other professional development providers
conduct ongoing, structured learning opportunities for mathematics teachers (K-12). The authors present models for professional development
and the preparation of PD leaders designed and field-tested as part of two research projects supported by the National Science Foundation. The
Problem-Solving Cycle model and the Mathematics Leadership Preparation model focus on topics of primary interest to mathematics teachers mathematics content, classroom instruction, and student learning. They are intentionally designed so that they can be tailored to meet the needs
and interests of participating teachers and schools. Through engaging vignettes, the authors describe the models, summarize key research
findings, and share lessons learned. The book also includes detailed examples of workshop activities for both teachers and PD leaders.
Teaching and Learning Mathematics through Variation Rongjin Huang 2017-02-06 "Efforts to improve mathematics teaching and learning
globally have led to the ever-increasing interest in searching for alternative and effective instructional approaches from others. Students from
East Asia, such as China and Japan, have consistently outperformed their counterparts in the West. Yet, Bianshi Teaching (teaching with
variation) practice, which has been commonly used in practice in China, has been hardly shared in the mathematics education community
internationally. This book is devoted to theorizing the Chinese mathematical teaching practice, Bianshi teaching, that has demonstrated its
effectiveness over half a century; examining its systematic use in classroom instruction, textbooks, and teacher professional development in
China; and showcasing of the adaptation of the variation pedagogy in selected education systems including Israel, Japan, Sweden and the US.
This book has made significant contributions to not only developing the theories on teaching and learning mathematics through variation, but also
providing pathways to putting the variation theory into action in an international context.“This book paints a richly detailed and elaborated picture
of both teaching mathematics and learning to teach mathematics with variation. Teaching with variation and variation as a theory of learning are
brought together to be theorized and exemplified through analysis of teaching in a wide variety of classrooms and targeting both the content and
processes of mathematical thinking. Highly recommended.” – Kaye Stacey, Emeritus Professor of Mathematics Education, University of
Melbourne, Australia “Many teachers in England are excited by the concept of teaching with variation and devising variation exercises to support
their pupils’ mastery of mathematics. However, fully understanding and becoming proficient in its use takes time. This book provides a valuable
resource to deepen understanding through the experiences of other teachers shared within the book and the insightful reflections of those who
have researched this important area. – Debbie Morgan, Director for Primary Mathematics, National Centre for Excellence in the Teaching of
Mathematics, United Kingdom"
Planting the Seeds of Algebra, 3-5 Monica Neagoy 2014-12-23 Give your students a foundation of algebra for math success – now and in the
future! Students and teachers must become friendly with algebraic foundations, as they have increasingly become the gateway to careers in the
STEM fields. Monica Neagoy empowers teachers to embrace algebra and connect it to higher math concepts, tuning you and your students to
algebraic thinking, reasoning, and doing. You’ll discover: ?Four explorations to help you weave key algebraic ideas into everyday mathematics
Step-by-step lessons from real classrooms that will guide you in teaching concepts and in establishing their relevance and applicability New
methods that break down difficult algebraic concepts and build a critical foundation for higher math
Mathematiklernen aus interpretativer Perspektive I Birgit Brandt 2019 Der 1978 erschienene Aufsatz 'Kommunikationsmuster im
Mathematikunterricht - Eine Analyse am Beispiel der Handlungsverengung durch Antworterwartung' von Heinrich Bauersfeld kann als der Anfang
der Interpretativen Unterrichtsforschung in der deutschsprachigen Mathematikdidaktik gesehen werden. Die Interpretative Forschung hat sich
seitdem zu einem festen Teilgebiet der mathematikdidaktischen Forschung entwickelt, das das Mathematiklernen und -lehren über
Jahrgangsstufen und Inhaltsgebiete hinweg aus einer theoretisch inspirierten Perspektive in den Blick nimmt. Es gehört zur Tradition der
Interpretativen Forschung, diesen eigenen Blick auf aktuelle Fragen und Themen der Mathematikdidaktik in Sammelbänden zu bündeln und so
auch die eigene Sichtweise zu modifizieren und weiterzuentwickeln. In diesem Sinn sind in diesem Band neuere Arbeiten versammelt, die das
verstehende Nachvollziehen des Mathematiklernens und -lehrens als Form der alltäglichen Interaktion umsetzen. Jede Leserin und jeder Leser

ist eingeladen, ganz unterschiedliche Stimmen anzuhören und dann nach interpretativer Tradition selbst zu entscheiden, inwiefern das Gehörte
Resonanz in der eigenen Arbeit finden kann und soll.
Posing and Solving Mathematical Problems Patricio Felmer 2016-04-29 This book collects recent research on posing and solving mathematical
problems. Rather than treating these two crucial aspects of school mathematics as separate areas of study, the authors approach them as a unit
where both areas are measured on equal grounds in relation to each other. The contributors are from a vast variety of countries and with a wide
range of experience; it includes the work from many of the leading researchers in the area and an important number of young researchers. The
book is divided in three parts, one directed to new research perspectives and the other two directed to teachers and students, respectively.
Reconceptualizing STEM Education Richard A. Duschl 2016-01-08 Reconceptualizing STEM Education explores and maps out research and
development ideas and issues around five central practice themes: Systems Thinking; Model-Based Reasoning; Quantitative Reasoning; Equity,
Epistemic, and Ethical Outcomes; and STEM Communication and Outreach. These themes are aligned with the comprehensive agenda for the
reform of science and engineering education set out by the 2015 PISA Framework, the US Next Generation Science Standards and the US
National Research Council’s A Framework for K-12 Science Education. The new practice-focused agenda has implications for the redesign of
preK-12 education for alignment of curriculum-instruction-assessment; STEM teacher education and professional development; postsecondary,
further, and graduate studies; and out-of-school informal education. In each section, experts set out powerful ideas followed by two eminent
discussant responses that both respond to and provoke additional ideas from the lead papers. In the associated website highly distinguished,
nationally recognized STEM education scholars and policymakers engage in deep conversations and considerations addressing core practices
that guide STEM education.
Teaching and Learning Patterns in School Mathematics Ferdinand Rivera 2014-07-08 This book synthesizes research findings on patterns in the
last twenty years or so in order to argue for a theory of graded representations in pattern generalization. While research results drawn from
investigations conducted with different age-level groups have sufficiently demonstrated varying shifts in structural awareness and competence,
which influence the eventual shape of an intended generalization, such shifts, however, are not necessarily permanent due to other pertinent
factors such as the complexity of patterning tasks. The book proposes an alternative view of pattern generalization, that is, one that is not about
shifts or transition phases but graded depending on individual experiences with target patterns. The theory of graded representations involving
pattern generalization offers a much more robust understanding of differences in patterning competence since it is sensitive to varying levels of
entry into generalization. Empirical evidence will be provided to demonstrate this alternative view, which is drawn from the author’s longitudinal
work with elementary and middle school children, including several investigations conducted with preservice elementary majors. Two chapters of
the book will be devoted to extending pattern generalization activity to arithmetic and algebraic learning of concepts and processes. The
concluding chapter addresses the pedagogical significance of pattern learning in the school mathematics curriculum. ?
Encountering Algebra Cecilia Kilhamn 2019-07-03 The book reports a comparative research project about algebra teaching and learning in four
countries. Algebra is a central topic of learning across the world, and it is well-known that it represents a hurdle for many students. The book
presents analyses built on extensive video-recordings of classrooms documenting the first introduction to symbolic algebra (students aged 12 to
14). While the content addressed in all classrooms is variables, expressions and equations, the teaching approaches are diverse. The chapters
bring the reader into different algebra classrooms, discussing issues such as mathematization and social norms, the role of mediating tools and
designed examples, and teacher beliefs. By comparing classrooms, new insights are generated about how students understand the algebraic
content, how teachers instruct, and how both parties deal with difficulties in learning elementary algebra. The book also describes a research
methodology using video in search of taken-for-granted aspects of algebra lessons.
Mathematical Reasoning of Children and Adults Alina Galvão Spinillo 2021-05-24 This book adopts an interdisciplinary approach to investigate
the development of mathematical reasoning in both children and adults and to show how understanding the learner’s cognitive processes can
help teachers develop better strategies to teach mathematics. This contributed volume departs from the interdisciplinary field of psychology of
mathematics education and brings together contributions by researchers from different fields and disciplines, such as cognitive psychology,
neuroscience and mathematics education. The chapters are presented in the light of the three instances that permeate the entire book: the
learner, the teacher, and the teaching and learning process. Some of the chapters analyse the didactic challenges that teachers face in the
classroom, such as how to interpret students' reasoning, the use of digital technologies, and their knowledge about mathematics. Other chapters
examine students' opinions about mathematics, and others analyse the ways in which students solve situations that involve basic and complex
mathematical concepts. The approaches adopted in the description and interpretation of the data obtained in the studies documented in this book
point out the limits, the development, and the possibilities of students' thinking, and present didactic and cognitive perspectives to the learning
scenarios in different school settings. Mathematical Reasoning of Children and Adults: Teaching and Learning from an Interdisciplinary
Perspective will be a valuable resource for both mathematics teachers and researchers studying the development of mathematical reasoning in
different fields, such as mathematics education, educational psychology, cognitive psychology, and developmental psychology.
Using Design Research and History to Tackle a Fundamental Problem with School Algebra Sinan Kanbir 2017-10-28 In this well-illustrated book
the authors, Sinan Kanbir, Ken Clements, and Nerida Ellerton, tackle a persistent, and universal, problem in school mathematics—why do so
many middle-school and secondary-school students find it difficult to learn algebra well? What makes the book important are the unique features
which comprise the design-research approach that the authors adopted in seeking a solution to the problem. The first unique feature is that the
authors offer an overview of the history of school algebra. Despite the fact that algebra has been an important component of secondary-school
mathematics for more than three centuries, there has never been a comprehensive historical analysis of factors influencing the teaching and
learning of that component. The authors identify, through historical analysis, six purposes of school algebra: (a) algebra as a body of knowledge
essential to higher mathematical and scientific studies, (b) algebra as generalized arithmetic, (c) algebra as a prerequisite for entry to higher
studies, (d) algebra as offering a language and set of procedures for modeling real-life problems, (e) algebra as an aid to describing structural
properties in elementary mathematics, and (f) algebra as a study of variables. They also raise the question whether school algebra represents a
unidimensional trait. Kanbir, Clements and Ellerton offer an unusual hybrid theoretical framework for their intervention study (by which seventhgrade students significantly improved their elementary algebra knowledge and skills). Their theoretical frame combined Charles Sanders Peirce’s
triadic signifier-interpretant-signified theory, which is in the realm of semiotics, with Johann Friedrich Herbart’s theory of apperception, and Ken
Clements’ and Gina Del Campo’s theory relating to the need to expand modes of communications in mathematics classrooms so that students
engage in receptive and expressive modes. Practicing classroom teachers formed part of the research team. This book appears in Springer’s
series on the “History of Mathematics Education.” Not only does it include an important analysis of the history of school algebra, but it also adopts
a theoretical frame which relies more on “theories from the past,” than on contemporary theories in the field of mathematics education. The
results of the well-designed classroom intervention are sufficiently impressive that the study might havecreated and illuminated a pathway for
future researchers to take.
Learning and Teaching Early Math Douglas H. Clements 2020-12-30 The third edition of this significant and groundbreaking book summarizes
current research into how young children learn mathematics and how best to develop foundational knowledge to realize more effective teaching.
Using straightforward, practical language, early math experts Douglas Clements and Julie Sarama show how learning trajectories help teachers
understand children’s level of mathematical understanding and lead to better teaching. By focusing on the inherent delight and curiosity behind
young children’s mathematical reasoning, learning trajectories ultimately make teaching more joyous: helping teachers understand the varying
levels of knowledge exhibited by individual students, it allows them to better meet the learning needs of all children. This thoroughly revised and
contemporary third edition of Learning and Teaching Early Math remains the definitive, research-based resource to help teachers understand the

learning trajectories of early mathematics and become confident, credible professionals. The new edition draws on numerous new research
studies, offers expanded international examples, and includes updated illustrations throughout. This new edition is closely linked with Learning
and Teaching with Learning Trajectories–[LT]2–an open-access, web-based tool for early childhood educators to learn about how children think
and learn about mathematics. Head to LearningTrajectories.org for ongoing updates, interactive games, and practical tools that support
classroom learning.
Invited Lectures from the 13th International Congress on Mathematical Education Gabriele Kaiser 2018-02-05 The book presents the Invited
Lectures given at 13th International Congress on Mathematical Education (ICME-13). ICME-13 took place from 24th- 31st July 2016 at the
University of Hamburg in Hamburg (Germany). The congress was hosted by the Society of Didactics of Mathematics (Gesellschaft für Didaktik
der Mathematik - GDM) and took place under the auspices of the International Commission on Mathematical Instruction (ICMI). ICME-13 – the
biggest ICME so far - brought together about 3500 mathematics educators from 105 countries, additionally 250 teachers from German speaking
countries met for specific activities. The scholars came together to share their work on the improvement of mathematics education at all
educational levels.. The papers present the work of prominent mathematics educators from all over the globe and give insight into the current
discussion in mathematics education. The Invited Lectures cover a wide spectrum of topics, themes and issues and aim to give direction to future
research towards educational improvement in the teaching and learning of mathematics education. This book is of particular interest to
researchers, teachers and curriculum developers in mathematics education.
Teaching and Learning Algebraic Thinking with 5- to 12-Year-Olds Carolyn Kieran 2017-12-04 This book highlights new developments in the
teaching and learning of algebraic thinking with 5- to 12-year-olds. Based on empirical findings gathered in several countries on five continents, it
provides a wealth of best practices for teaching early algebra. Building on the work of the ICME-13 (International Congress on Mathematical
Education) Topic Study Group 10 on Early Algebra, well-known authors such as Luis Radford, John Mason, Maria Blanton, Deborah Schifter,
and Max Stephens, as well as younger scholars from Asia, Europe, South Africa, the Americas, Australia and New Zealand, present novel
theoretical perspectives and their latest findings. The book is divided into three parts that focus on (i) epistemological/mathematical aspects of
algebraic thinking, (ii) learning, and (iii) teaching and teacher development. Some of the main threads running through the book are the various
ways in which structures can express themselves in children’s developing algebraic thinking, the roles of generalization and natural language,
and the emergence of symbolism. Presenting vital new data from international contexts, the book provides additional support for the position that
essential ways of thinking algebraically need to be intentionally fostered in instruction from the earliest grades.
Revista de educación nº 370. October-December 2015
Jürgen Habermas. A bibliography: works and studies (1952-2013) Luca Corchia 2013-09-30
And the Rest is Just Algebra Sepideh Stewart 2016-10-20 This book addresses college students' weak foundation in algebra, its causes, and
potential solutions to improve their long-term success and understanding in mathematics as a whole. The authors, who are experts in a wide
variety of fields, emphasize that these difficulties are more complex than just forgotten rules, and offer strategic approaches from a number of
angles that will increase the chances of student understanding. Instructors who are frustrated with their students’ lack of skills and knowledge at
college level will find this volume helpful, as the authors confront the deeper reasons why students have difficulties with Algebra and reveal how
to remedy the issue.
Large-Scale Studies in Mathematics Education James A. Middleton 2015-05-05 In recent years, funding agencies like the Institute of Educational
Sciences and the National Science Foundation have increasingly emphasized large-scale studies with experimental and quasi-experimental
designs looking for 'objective truths'. Educational researchers have recently begun to use large-scale studies to understand what really works,
from developing interventions, to validation studies of the intervention, and then to efficacy studies and the final "scale-up" for large
implementation of an intervention. Moreover, modeling student learning developmentally, taking into account cohort factors, issues of
socioeconomics, local political context and the presence or absence of interventions requires the use of large data sets, wherein these variables
can be sampled adequately and inferences made. Inroads in quantitative methods have been made in the psychometric and sociometric
literatures, but these methods are not yet common knowledge in the mathematics education community. In fact, currently there is no volume
devoted to discussion of issues related to large-scale studies and to report findings from them. This volume is unique as it directly discusses
methodological issue in large-scale studies and reports empirical data from large-scale studies.
Third International Handbook of Mathematics Education M.A. (Ken) Clements 2012-11-15 The four sections in this Third International Handbook
are concerned with: (a) social, political and cultural dimensions in mathematics education; (b) mathematics education as a field of study; (c)
technology in the mathematics curriculum; and (d) international perspectives on mathematics education. These themes are taken up by 84
internationally-recognized scholars, based in 26 different nations. Each of section is structured on the basis of past, present and future aspects.
The first chapter in a section provides historical perspectives (“How did we get to where we are now?”); the middle chapters in a section analyze
present-day key issues and themes (“Where are we now, and what recent events have been especially significant?”); and the final chapter in a
section reflects on policy matters (“Where are we going, and what should we do?”). Readership: Teachers, mathematics educators, ed.policy
makers, mathematicians, graduate students, undergraduate students. Large set of authoritative, international authors.?
Second Handbook of Research on Mathematics Teaching and Learning Frank K. Lester 2007-02-01 The audience remains much the same as
for the 1992 Handbook, namely, mathematics education researchers and other scholars conducting work in mathematics education. This group
includes college and university faculty, graduate students, investigators in research and development centers, and staff members at federal,
state, and local agencies that conduct and use research within the discipline of mathematics. The intent of the authors of this volume is to provide
useful perspectives as well as pertinent information for conducting investigations that are informed by previous work. The Handbook should also
be a useful textbook for graduate research seminars. In addition to the audience mentioned above, the present Handbook contains chapters that
should be relevant to four other groups: teacher educators, curriculum developers, state and national policy makers, and test developers and
others involved with assessment. Taken as a whole, the chapters reflects the mathematics education research community's willingness to accept
the challenge of helping the public understand what mathematics education research is all about and what the relevance of their research fi
ndings might be for those outside their immediate community.
Digital Video for Teacher Education Brendan Calandra 2014-08-07 Digital video use is becoming prevalent in teacher education as a tool to help
improve teaching and learning and for assessing effective teaching. Timely and comprehensive, this volume brings together top scholars from
multiple disciplines to provide sound theoretical frameworks, research-based support, and clear practical advice on a variety of unique
approaches to using digital video in teacher education programs. Part I deals with the use of video for teacher learning. Part II focuses on the role
played by those other than teachers in the effective use of digital video in teacher education programs. Part III addresses how to administer video
for teacher education. Exploring the complexities of effectively and appropriately integrating digital video into teacher development at various
stages, this book is a must-have resource for scholars and professionals in the field.
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