An Invitation to Researchers and Practitioners

Research Survey Team Number 4, focusing on Representations of Mathematical Concepts, Objects, and Processes in Mathematics Teaching and Learning, cordially invites you to call published articles of importance to our attention.

In the course of our survey, we are already systematically considering publications with a focus on representations that have appeared in the following journals during the past ten years: American Educational Research Journal, Review of Educational Research, Educational Studies in Mathematics, For the Learning of Mathematics, Journal of Mathematical Behavior, Journal for Research in Mathematics Education, Mathematical Thinking and Learning, Research in Collegiate Mathematics Education, School Science and Mathematics, Canadian Journal of Science, Mathematics, and Technology Education, Recherches en Didactique des Mathématiques, Annales de Didactique et de Sciences Cognitives, Cognition & Instruction, Learning and Instruction, International Journal of Science and Mathematics Education.

To be as inclusive as possible, we would be especially appreciative of information leading us to important work that may have been published in other journals, or as book chapters, which might otherwise escape our attention.

Listed and described briefly below are some of the important areas that we expect to address in our research survey for ICME-11.

Please send full bibliographic information, together with a short sentence or two on why you feel the article you suggest is important: geraldgoldin@dimacs.rutgers.edu. Please also send a copy to my assistant Michele Giusti: mgiusti@rci.rutgers.edu.

Thank you in advance for your contribution.







-- Gerald A. Goldin (chair)
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Preliminary Description of Topic Areas
1. History

We begin by surveying briefly the study of representations prior to and including 1998. The year 1998 saw the appearance of a number of important works, including two special issues of Journal of Mathematical Behavior devoted to Representations.

2. Technology and representations
Computer-based representations, linked representations, and virtual manipulatives, as well as particular systems such as SimCalc, Cinderella, and research on other software, including the most directly-related theoretical ideas.
3. Curricular and pedagogical issues
A variety of research articles focus on the effectiveness of particular (external) representations, on concrete materials and teachers’ uses of them, and on students’ representations using mathematical symbol-systems, graphs, diagrams, etc. in specific mathematical domains and/or in problem-solving activities. 
4. Models and modeling perspectives
Models can be distributed across different representational media, created through model development sequences, and developed during multiple modeling cycles during which local conceptual development takes place.

5. Visualization and imagery
Mathematical visualization and imagery may be static or dynamic, and include analogical, metaphorical, spatial and kinesthetic representation.
6. Cognitive models based on representation
Cognitive representational systems, representational registers, representational structures, spontaneous representations, APOS theory, metarepresentational competencies, and related ideas are important to the cognitive analysis of comprehension, learning, and problem solving in mathematics.
7. Affect as representation
Some research on the affective domain in mathematical teaching and learning takes a representational perspective, regarding affect, meta-affect, and affective structures as encoding information during thinking and problem solving.
8. Social, sociocultural, and anthropological perspectives
Historical and evolutionary perspectives, as well as ethnographic methods, are brought to representation, representational systems, and their development.
9. Philosophical developments
Ongoing work on philosophical perspectives toward representation in mathematics and mathematical teaching and learning includes epistemological developments and applications of semiotics.
