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Thursday October 25, 2007
4:30 pm to 6:00 pm
Harveys 123AB456

Topics: Socio-cultural Issues, Teacher Education-Inservice/Professional Development

The Challenge of Scale: Designing Schools and Districts as Learning Organizations for Instructional Improvement in Mathematics
Paul Cobb, Vanderbilt University
This paper focuses on research that can inform the improvement of mathematics teaching and learning at scale.   We first argue that such research should view mathematics teachers' instructional practices as situated in the institutional settings of the schools and districts in which they work.  We then discuss a series of hypotheses about school and district structures that might support teachers' ongoing improvement of their classroom practices.  In the latter part of the paper, we outline an analytic approach for documenting the institutional settings of mathematics teaching established in particular schools and districts that can feed back to inform the instructional improvement effort.

Friday October 26, 2007
7:30 am to 8:20 am

Emerald Bay 1

Short Research Papers

Principal Components Analysis of Rate and Proportionality using SimCalc MathWorlds
Theodore Chao, The University of Texas at Austin; Susan B. Empson, The University of Texas at Austin; Nicole Shechtman, SRI International

Using data from an experimental research project on the effects of dynamic software on student outcomes in 7th-grade classrooms, we examine changes in student knowledge through a pretest/posttest assessment. With principal components analysis, we found that students who used the software cluster concepts differently than students who did not, grouping together test questions that combine multiple representations of rate and proportionality.
Investigating the Scale-up of a Technology-rich Innovation
Margie Dunn, Rutgers University; Roberta Schorr, Rutgers University; Stephen Hegedus, University of Massachusetts Dartmouth; Jeremy Roschelle, SRI International
This report examines innovation scale-up within the 'train-the-trainer' model of professional development.  We investigate how ideas central to the mathematics, technological environment, and pedagogical practices, are envisioned, interpreted and enacted as the professional development proceeds from researchers to teacher-educators to teachers.  Preliminary analysis notes variation in perceived benefits of SimCalc MathWorlds(TM), perhaps leading to 'privileging' certain aspects of the intervention.

Students' Uses and Interpretations of Symbols when Solving Problems With and Without a Graphing Calculator
Rachael Kenney, North Carolina State University

The purpose of this study is to investigate students' private uses of graphing calculators on mathematical tasks and how calculator use is related to students' mathematical thinking, particularly about mathematical symbols. The researcher looks at how work on homework with a graphing calculator compares to students' work on tests where calculators are not permitted.   The study involves a multi-case study of pre-calculus college students with a focus on the goals and activities that they select and the expectations and reflections that they make as they work on math problems with and without graphing calculators.

Emerald Bay 2

Topics: Advanced Mathematical Thinking, Cognitive Theories, Problem Solving
A Framework to Describe the Solution Process for Related Rates Problems in Calculus

Nicole M Engelke, Cal State Fullerton

Three mathematicians were observed solving related rates problems. This data was analyzed to develop a framework for solving related rates problems. It was found that the mathematicians engaged in a series of phases to generate pieces of their solution. These phases were identified as: draw and label a diagram, construct a meaningful functional relationship, relate the rates, solve for the unknown rate, and check the answer. To complete each phase and construct a piece of the solution, the mathematicians built and refined a mental model of the problem situation. The framework captured how the solution to the problem emerged from the mathematicians' thinking as they responded to related rates problems.

Emerald Bay 3

Topics: Problem Solving, Teacher Education-Inservice/Professional Development
On Problem Solving Processes Developed within a Community

César Cristóbal Escalante, Universidad de Quintana Roo

The focus of this study is to investigate resources and strategies that high school teachers exhibited while working on problems related to change and variation. The results indicated that during their problem solving processes, they transit from incoherent and limited approaches to more robust ways to solve the tasks as a result of discussing their ideas within a community.

Emerald Bay 4

Topics: Geometry, Reasoning and Proof, Technology
College Geometry Students' Uses of Technology in the Process of Constructing Arguments

Ryan C. Smith, North Carolina State University; Karen Hollebrands, North Carolina State University; Katie Thompson, North Carolina State University; Irina Kogan, North Carolina State University

This study investigates the roles of technology in the arguments college mathematics and mathematics education majors develop when solving mathematical tasks in Euclidean and non-Euclidean Geometries using dynamic software programs. Toulmin's (1958) model of argumentation is used to analyze mathematical arguments and assist in identifying various uses of technology.

Emerald Bay 5

Short Research Papers
Teachers' Uses of Virtual Manipulatives in K-8 Mathematics Lessons

Patricia S. Moyer-Packenham, George Mason University; Gwenanne M. Salkind, George Mason University; Johnna J. Bolyard, West Virginia University
This study examined teachers' uses of virtual manipulatives in 95 mathematics lessons across Grades K-8. Virtual geoboards, pattern blocks, base-ten blocks, and tangrams were used most often. Teachers used the VMs most frequently to focus on students understanding or investigating concepts. It was common for teachers to use the VMs alone, or to use physical manipulatives first followed by VMs.

Preservice mathematics and science teachers' evidence-based inquiry into Internet literacy practices

Mary Patricia Truxaw, University of Connecticut; Mark Olson, University of Connecticut

This paper presents results of an intervention study of preservice secondary mathematics and science teachers and their learning about both traditional (print) literacies and new literacies of the Internet as they relate to middle and high school pupil learning of subject matter. This investigation was part of a two-year project funded by the Carnegie Corporation's Adolescent Literacy Preservice Initiative.

Emerald Bay 6

Topics: Cognitive Theories, Learning Theory, Whole Numbers

A Model for Framing the Cognitive Analysis of Progressive Generalization in Elementary Mathematics

Stephanie Smith, Georgia State University; Marvin Smith, Kennesaw State University

This theoretical report considers connections in elementary mathematics between a model for progressive generalization adapted from Realistic Mathematics Education, construction of understanding from Cognitively Guided Instruction, and recent recommendations from the National Center for Improving Student Learning and Achievement in Mathematics and Science emphasizing the key mathematical practices of modeling, generalizing, and justifying.

Emerald Bay A
Topics: Teacher Education-Inservice/Professional Development, Teacher Knowledge
"Tweaking" tasks: Longitudinal design processes and the role of the instructional context
Jeffrey Choppin, University of Rochester

The study focuses on the emergent uses of a curriculum and the resources teachers draw on as they adapt the curriculum, including collaboration with other teachers, workshops, and student thinking. I conceptualize the process of coming to use a particular curriculum in terms of pedagogical design capacity and analyze how the teachers mobilize resources to accomplish particular goals.

Emerald Bay B

Topics: Socio-cultural Issues, Teacher Beliefs

"What counts as mathematical activity and who decides?": the Discourse of mathematics in mathematics education

Victoria M Hand, University of Wisconsin-Madison; Paula DeAnda, University of Wisconsin-Madison; Caroline C. Williams, University of Wisconsin-Madison

Research suggests that it is important to leverage students' home and local discourse practices in mathematics classrooms. Gee's (1990) notion of Discourse suggests that this may be difficult to do without first restructuring the Discourse of mathematics.  Our research indicates that by perpetuating culturally based distinctions between math and non-mathematical activity the Discourse of mathematics can marginalize alternative mathematical discourses.

Garden 1

Short Research Papers

A Collaborative to Study Beliefs of Mathematics Teacher Educators
Jennifer Chauvot, University of Houston; Nicole Ice, Kennesaw State University; Lou Ann Lovin, James Madison University; Anderson Hassell Norton, Indiana University; Keith Rigby Leatham, Brigham Young University; Signe Kastberg, Indiana University; Wendy Sanchez, Kennesaw State University

Seven novice mathematics teacher educators (MTEs) collaboratively explored their beliefs about mathematics teacher education. Although we shared and valued many of our peers' beliefs, we found differences in central beliefs systems. We discuss similarities and differences as well as implications of these findings for the preparation and continued professional development of MTEs.

Pedagogical content knowledge "in action"

Angela Marie Hodge, North Dakota State University

This study builds on past research related to pedagogical content knowledge (PCK) to create a working list of mathematically-oriented pedagogical practices (MPPs) for researchers to use to study PCK in action. This list will be of use to both researchers and practitioners in the advancement of secondary mathematics teaching.

The Figured worlds of teaching: Finding coherence in teachers' identities

Melissa Sommerfeld Gresalfi, Indiana University; Qing Zhao, Vanderbilt University; Jana Visnovska, Vanderbilt University

This paper considers the ways that teachers' identities for teaching shape the ways that they engage with and plan to implement new curricula in the context of sustained professional development.  Findings from a five-year long intensive professional development suggest that teachers' identities are constructed through their engagement in particular figured worlds, and more importantly, that their experiences within these figured worlds come to shape the ways they think about specific aspects of their teaching.

Garden II

Topics: Geometry, Teacher Education-Preservice, Teacher Knowledge

Authentic contexts for mathematics learning

Azita Manouchehri, The Ohio State University

In this work we examined the utility of case based tasks for motivating mathematics learning and discourse among 90 prospective secondary mathematics teachers enrolled in twodifferent sections of an advanced modern geometry course using a teaching experiment methodology.  Analysis of data indicate that case based tasks served as powerful vehicles for engaging prospective teachers in mathematical inquiry and motivated their desire to seek connections among various geometric ideas. Providing the teachers with analytical tools for analyzing both mathematics and pedagogy became critical in successful implementation.

Executive Boardroom
Topics: Teacher Beliefs, Teacher Education-Preservice

Beyond Methods: Preservice Teachers' Use of Mathematics in Their Daily Lives

Mindy Kalchman, DePaul University; Nichole Churchill, DePaul University

Does improving preservice teachers' mathematical content knowledge through reform-based mathematics methods courses change how they reflect upon, approach, and solve the mathematical problems that occur in their daily non-teacher lives? Analyses of preservice students' reports of their out-of-classroom mathematical activity combined with their reflections upon a scholarly essay depicting different learning paths from student to teacher show that the methods course did influence both their attitudes toward mathematics pedagogy and their daily non-teacher mathematical activity. Suggested implications focus on empowering new teachers to understand, guide, and redirect students' invented and intuitive solution strategies for novel and routine mathematics problems.

Garden 4
Short Research Papers

Algebra I teachers' perceptions of teaching students with learning disabilities

Angela Lusk, Snead State Community College; Tony Thompson, University of Alabama

Sixty-three Algebra I teachers in 27 school districts were surveyed regarding their perceptions of inclusion. The results indicated that algebra teachers do not have favorable perceptions of inclusion.  Factors such as number of students with disabilities in the general education classroom and amount of collaboration with a special education teacher were found to significantly affect algebra teachers' perceptions.

Open-ended Assessment, Formative Feedback Routines, and Classroom Discourse: Influences on Student Learning

Denise S. Mewborn, University of Georgia; F. Asli Ersoz, University of Georgia; Dionne I. Cross, University of Georgia; Hulya Kilic, University of Georgia

In this design-based experiment we are engaging fifth graders in open-ended investigations coupled with learner-oriented formative feedback that offers detailed, technically accurate explanations of the problems, without directly stating the correct answer.  We are using this data to trace student learning by charting changes in the students' mathematical discourse and argumentation across one school year.

Towards a Theory to Link Mathematical Tasks to Students' Growth of Understanding

Sarah B Berenson, NC State University; Gemma Mojica, North Carolina State University; P Holt Wilson, North Carolina State University; Amanda J. Lambertus, North Carolina State University; Ryan C. Smith, North Carolina State University

Our focus was to link students' activities when engaged in a number of open-ended tasks to their growth of mathematical understanding. A teaching experiment with pre-algebra students was conducted to enhance understanding of algebra concepts. Basing the analysis of four open-ended tasks on frameworks developed by Pirie and Kieren (1994) and Lesh and Kelly (1994), findings indicate a close relationship between students' tasks actions and their actions related to understanding.

Friday October 26, 2007
8:30 am to 9:20 am
Comstock Boardroom

Topics: Reasoning and Proof, Technology

A research-based model for analyzing the quality of online asynchronous mathematical discourse
Linda M. Simonsen, University of Arizona; Kay A. Wohlhuter, University of MN Duluth

The purpose of this paper is to describe a model for analyzing the quality of mathematical discourse in online asynchronous discussions. Using the constant comparative methodology for developing theory, the analysis revealed five hierarchical stages for coding mathematical discourse: participation, contribution, deliberation, justification, and expansion. The paper also discusses implications of the findings and recommendations for research.

Emerald Bay 1

Topics: Geometry, Reasoning and Proof, Teacher Education-Preservice
A Special Kind of Misunderstanding: Mathematical Relations in Geometry

Josh Chesler, University of Arizona; Rebecca McGraw, University of Arizona

In this paper, we examine elementary pre-service teachers' understanding of the phrase "is a special kind of" as in "a square is a special kind of rectangle."  Data collected from 109 students indicated that they possess varying interpretations of the phrase. Our findings suggest that difficulty with shape categorization may be related to the meanings students attach to such phrases.

Emerald Bay 2

Topics: Problem Solving, Reasoning and Proof

Tracing Students' Use of Meaningful Representations in Their Development of Combinatorial Reasoning and Justification

Lynn D. Tarlow, City College of the City University of New York

This study documents the mathematical development of a group of eleventh-grade students who built representations to solve challenging combinatorics tasks, then refined and linked those representations to develop an understanding of the relationship among the tasks, combinatorial idea of (m choose n), and Pascal's Triangle. Students' use of their representations was critical for their development of combinatorial reasoning and justification.

Emerald Bay 3

Short Research Papers

Alternative Certification in Urban School Districts: the case of the NYC Teaching Fellows
Michael Meagher, Brooklyn College/CUNY; Andrew Brantlinger, CUNY Graduate Center; Laurel Cooley, Brooklyn College/CUNY

This research is designed to investigate a major alternative certification program for teachers of mathematics: the New York City Teaching Fellows program. Our objectives are to study (i) the extent to which teachers trained in the Teaching Fellows program are prepared to teach conceptually challenging mathematics and (ii) the Teaching Fellows understanding of their students' identities in the context of public urban schools.

Understanding Urban and Rural Kenyan Students' Out-of-School Mathematics

Practice Joanna O. Masingila, Syracuse University; Patrick M. Kimani, Syracuse University

This study examined 36 urban and rural Kenyan students in grades six and eight to understand their perceptions of their out-of-school mathematics practice. We found that these students' perceptions could be classified as one of the six fundamental mathematical activities (Bishop, 1988) and was also connected to their perception of whether they learned mathematics outside school.

What About the Other Half? Mathematical Thinking and the GED

Megan Che, Clemson University; Agida Gabil Manizade, Clemson University

This study examines levels of complexity of GED Mathematics Tests and state-level mathematics assessments. Further, this study investigates ways in which GED instructors engage GED students in mathematical reasoning. This study contributes to an understanding of the mathematical experiences of the significant portion of students who dropout of high school and subsequently attempt to attain a GED certificate.

Emerald Bay 4

Topics: Probability and Statistics, Teacher Education-Inservice/Professional Development, Teacher Knowledge

Analyzing teacher content knowledge of probability: The maze problem

Mary Ellen Pittman, University of Colorado at Denver; Karen Koellner, University of Colorado at Denver; Jonathan Brendefur, Boise State University
Twelve middle school teachers participated in professional development focused on probability. As part of the professional development teachers were asked to identify key probabilistic concepts and consider ways to support and extend the understanding of students in teaching scenarios of the maze problem. The questions teachers developed are analyzed in relation to research on student thinking in probability.

Emerald Bay 5

Short Research Papers

Words, thoughts and actions: Examining the potential impact of a shared language of mathematics pedagogy

Megan Staples, University of Connecticut; Mary Patricia Truxaw, University of Connecticut

In this paper, we argue for, and present data to support, the position that developing a shared language of mathematics pedagogy can productively support teachers in their daily work teaching mathematics. We briefly describe a project that developed a shared language of mathematics pedagogy among a small group of educators and then discuss the perceived value of this shared language on the teachers' practice.

Preservice teachers' sense of efficacy that results from the context of mathematics methods coursework.

Jamie Scott Pyper, OISE/University of Toronto

Mixed-methods research with quantitative and qualitative methods complementing each other to examine changing preservice teachers' sense of efficacy.  Results of the Teachers' Sense of Efficacy scale and written course work indicates an expected increase in efficacy and enhanced discourse, and unexpected size of efficacy score increase and sophistication of discourse as a complex sense of teaching practice development and orientation to teaching.

Emerald Bay 6

Topics: Cognitive Theories, Conceptual Learning, Learning Theory

Both Rhyme and Reason: Toward Design That Goes Beyond What Meets the Eye

Dor Abrahamson, University of California, Berkeley

Visualizations of perceptually privileged mathematical constructs, e.g., proportionality, support effective pedagogical activity only to the extent that students can interpret the visualizations as expressing familiar mathematical operations-seeing only that, and not how, two representations are related constitutes visually powerful yet conceptually weak situatedness. I draw on empirical results from 4 studies, in which students worked with learning tools for proportionality, probability, and statistics. For each, I evaluate whether the students can be said to have constructed conceptual understanding of the targeted mathematical content. I conclude that learning environments should enable students to evaluate their perceptual judgment empirically-to articulate, or at least corroborate visual thinking with step-by-step procedures, e.g., synoptic views of multiplicative constructs should include tools for repeated-addition entry.

Emerald Bay A

Topics: Socio-cultural Issues, Teacher Beliefs, Teacher Education-Preservice

Addressing Equity in Preservice Mathematics Teacher Education through Mathematical Tasks Contextualized in Social Issues

Erin R. Moss, Purdue University; Lecretia A. Buckley, Purdue University

The aim of this case study is to examine a preservice secondary mathematics teacher's (a) conceptions of educational equity, (b) expectations for diverse students, and (c) reactions to mathematical tasks contextualized by social issues. Our study of a single information-rich case reveals multiple dimensions of teachers' equity-related beliefs and the tensions they experience when confronting these.

Emerald Bay B
Short Research Papers

The Lived Experience of Elementary Preservice Teachers in Mathematics Content Courses

Lynn C Hart, Georgia State University; Susan Lee Swars, Georgia State University

For this phenomenological study, we interviewed six elementary preservice teachers to understand their experiences in upper-division mathematics content courses taken during their teacher preparation program.  The preservice teachers described their affective reactions to the experience, their attempt to situate the experience in their professional program and their images of the pedagogy. .

Language used by parents and children working on mathematical tasks: a study of gender differences

Melfried Olson, University of Hawai'i; Judith Olson, University of Hawai'i; Claire Okazaki, University of Hawai'i; Thuy La, University of Hawai'i; Alice Taum, University of Hawai'i

This research report examines communication patterns between parents and children working on three different mathematical tasks. Among ideas being investigated is the extent to which there are gender differences in use of cognitively demanding language between parent-child dyads. The report briefly discusses theoretical foundations of the project, validation of survey instruments, and differences in communication patterns.

Garden 1

Short Research Papers 

An examination of teacher-designed mathematical tasks for urban

Desha L Williams, Georgia State University; Christine D Thomas, Georgia State University; Kimbonerly Gardner, Decatur City Schools

This investigation studied secondary mathematics teachers' understanding of performance-based tasks with respect to the contextual design of tasks that promote urban students engagement in and pursuit of learning mathematics. The findings showed after engagement in an intensive institute, teacher-designed tasks remained inconsistent with characteristics of tasks that are culturally relevant and require high cognitive demand for urban learners

Preparing Pre-service Teachers to Model Mathematics with Tech-knowledgy

Jennifer M Suh, George Mason University

This paper discusses the learning experiences of pre-service teachers in a project called Tech-knowledgy for Building Mathematical Knowledge, where they explored mathematics concepts using various models and representations via virtual manipulatives. As teachers learned how to select and evaluate effective virtual manipulatives and incorporate them meaningfully in teaching mathematics, they gained confidence in their ability to model mathematics using technology.

Teaching all children mathematics: Preservice elementary teachers perceptions of teaching diverse learners

Kathleen Lynch-Davis, Appalachian State University; Tracy Goodson-Espy, Appalachian State University

Teachers must be prepared to teach mathematics to all students. In this paper, we describe an on-going study and the preliminary results of preservice elementary teachers' beliefs about teaching diverse learners in mathematics.

Garden II

Topics: Advanced Mathematical Thinking, Assessment, Teacher Education-Preservice

Assessing Cognitive Activity in the Context of Letter Writing
Anderson Hassell Norton, Indiana University; Zachary Rutledge, Indiana University

We report on the results of a two-year study in which preservice teachers (PSTs) used letter writing as a medium for posing tasks to algebra students. We measured PSTs' growth in terms of elicited cognitive activity, as indicated by students' responses. Results include demonstrated progress in PST's ability to pose highly engaging tasks, as well as progress in PSTs' abilities to assess students' cognitive activity.

Executive Boardroom
Short Research Papers
Preservice and Inservice Secondary Mathematics Teachers' Visualization of Three-dimensional Objects and Their Relationships

Deborah Moore-Russo, State University of New York at Buffalo; Thomas Schroeder, State University of New York at Buffalo

We report on research concerning preservice and inservice secondary mathematics teachers' visualization of basic 3-dimensional geometric concepts and their relationships.  Data are reported using the modified van Hiele hierarchy used by Saads and Davis (1997).  Results suggest that some teachers with considerable undergraduate mathematics backgrounds lack the ability to determine basic relationships between fundamental geometric objects.

Pre-service secondary mathematics teachers' educational experiences related to reform-oriented practices of teaching mathematics

Angela Marie Hodge, North Dakota State University

Researchers and mathematics educators are trying to understand which learning experiences will help pre-service teachers develop visions of teaching and learning, as well as practices that align with reform-oriented movements (Shulman & Shulman, 2004). The purpose of this research is to contribute to the understanding of educational experiences that will afford PSMTs the learning of practices for teaching secondary mathematics.

Garden 4
Topics: Conceptual Learning, Learning Theory, Problem Solving
University Honors Calculus Students Negotiating Meaning for Conventional Vocabulary
Christine Johnson, Brigham Young University; Janet Guymon Walter, Brigham Young University

University students in an inquiry-based introductory honors calculus course draw conclusions about the volume of water in a reservoir based on graphs of the rates of inflow and outflow. Students' use of personal experience in their negotiation of meaning for the terms "point of inflection" and "concavity" is characterized and analyzed in the context of their participation in mathematical discourse.

Friday October 26, 2007
9:30 am to 10:20 am

Comstock Boardroom

Topics: Teacher Education-Inservice/Professional Development
Context-Based Professional Development in Mathematics Education: Analysis of a Collaborative Research Process aimed at supporting it

Bednarz Nadine, University of Quebec in Montreal; Maheux Jean-François, Université du Québec à Montréal; Barry Souleymane, Université du Québec à Montréal

The results of a two-year collaborative research project involving elementary and high school teachers and mathematics consultants are presented. We analyzed data from the regular meetings between researcher and practitioners in order to characterize the process for supporting professional development. Such a process, strongly context based, sheds light on a new way of approaching continuing education for mathematics teachers.

Emerald Bay 1

Short Research Papers

Changing Ideas of Rational Numbers as Measures: A Case of Elvio
H. Bahadir Yanik, Anadolu University-TURKEY; Brandon Helding, Arizona State University; James Middleton, Arizona State University

This study is part of an on-going NSF-funded investigation into middle school students' changing ideas of rational numbers over a three year period.  Elvio was chosen and analyzed over the two years for changing ideas of rational numbers as measures.  Results showed a change in his thinking when approaching measurement problems, away from classic part-whole notions to those of measurement.

How Professional Development Affects Teachers' Perspectives on and Analysis of Student Work

Julia Marie Gordon, SDSU; John Michael Siegfried, SDSU; Joy Ruth Garica, SDSU

The purpose of this report is to analyze how professional development affects teachers' analysis of student work, which in turn can improve students' knowledge of certain mathematical concepts.  To achieve this purpose, we analyze responses from four groups of teachers with varying levels of professional development experience that focused on children's mathematical thinking.  The results suggest that sustained professional development positively influence teachers' understanding of the mathematics of understanding student work.

Young Latino Students' Learning in Problem-Based Reform Mathematics Classrooms: Developing Mathematical Thinking and Communication

Mary Elisabeth Marshall, University of New Mexico; Sandra Musanti, University of New Mexico; Sylvia Celedón-Pattichis, University of New Mexico

This study explores how Latino first grade students develop mathematical problem solving and communication in their native language. Problems types came from Cognitively Guided Instruction (Carpenter et al. 1999) and were embedded in students' cultural and linguistic experiences.  Findings show students solved a wide range of CGI problems and developed flexibility and confidence in their strategies and explanations.

Emerald Bay 2

Topics: Advanced Mathematical Thinking, Problem Solving

Affects of Focused Mathematical Problem Solving Experiences on First-semester Calculus Students' Problem Solving Performance

Paul Dawkins, The University of Texas at Arlington; James Anthony Mendoza Epperson, The University of Texas at Arlington

This report explores developing problem solving skills of first-semester calculus students (n=202) at a midsize (25,000 students) university in the southwest with one-fourth of the student body enrolled at the graduate level. The study was designed to determine base-line problem solving performance among the first-semester calculus students and then measure any change in problem solving performance over the course a fifteen-week semester. Also, an experimental group (n=73) worked 1.5 hours per week in addition to regular class time on challenging group problem solving activities. Findings suggest that students moved from an emergent or developing performance to a proficient performance over the course of the semester at each level of sophistication studied.

Emerald Bay 3

Topics: Conceptual Learning, Socio-cultural Issues, Technology
Representations and Participation: Linking Mathematical and Social Relationships

Tobin White, University of California, Davis

This paper explores the emphasizing of mathematical relationships through socially negotiated links as a way to ground important concepts in sociomathematically meaningful activity. Findings are presented from a detailed analysis of a classroom episode in which a succession of student contributions from different representational perspectives supported the development of a collective understanding of the relationships among multiple function representations.

Emerald Bay 4

Short Research Papers

Middle Grades Preservice Teachers' Use of Multiple Representations to Explain that 0.999...=1

Jane Marie Keiser, Miami University

This study addresses preservice middle grades teachers' content knowledge and their ability to relay this knowledge using multiple representations.  The focus will be on only one mathematical truth, 0.999...=1, and attempts will be made to describe important features of arguments that are most convincing to future teachers at two different stages in their intellectual development.

Uses of limit toward the formal epsilon-delta definition

Dong Joong Kim, Michigan State University

The purpose of the study is an attempt to develop a preliminary use of limit toward the epsilon-delta definition to fill in a gap between students' naïve conceptions and the formal definition. Fifty-five undergraduates were recruited as participants. Among them, four representative students in different levels (in terms of different responses to a problem set) were interviewed.

The interplay among gestures, discourse and diagrams in students' geometrical reasoning

Chia-Ling Chen, University of Michigan-Ann Arbor; Patricio Herbst, University of Michigan

The purpose of this study is to understand how students' multimodal interactions with diagrams reveal mathematical reasoning. It suggests students can marshal gestural and verbal resources to compensate diagrammatic constraints, and are engaged in making reasoned conjectures. The study proposes graphical representations of gestures are tools to codify gestural interactions in geometrical reasoning and to depict representations of teaching.

Emerald Bay 5

Topics: Conceptual Learning, Socio-cultural Issues

The Complexity of Affect in an Urban Mathematics Classroom

Alice Sanders Alston, Rutgers University; Gerald A. Goldin, Rutgers University; Jennifer Jones, Rutgers University; Allison McCulloch, Rutgers University; Cathleen Rossman, Rutgers University; Suzanna Schmeelk, Rutgers University

This report outlines a major exploratory study of affective interactions around conceptually challenging classroom mathematics, in low-income high-minority urban communities. We describe procedures for classroom observations, individual interviews, and analysis with respect to four aspects: flow of mathematical ideas, affective events, social interactions, and teacher interventions. A particular episode exemplifies the interplay of mathematical ideas and key affective events.

Emerald Bay 6

Topics: Reasoning and Proof

Tracing Middle-School Students' Construction of Arguments

Mary F Mueller, Rutgers University; Carolyn A. Maher, Rutgers University; Keith Weber, Rutgers University

This study reports on the ways that reasoning can develop among African American and Latino middle school students when they are in a problem-based learning environment where collaboration and justification are encouraged. We analyzed the first five sessions of their participation in an informal mathematics after-school program. Our central findings are: (a) students appreciated the need for justification, (b) students naturally produced justification using many different forms of reasoning, including case-based reasoning, proof by contradiction, and arguments using upper- and lower-bounds, (c) students carefully attended to and critiqued the justifications of others, and (d) critiques often led the community to tighten or refine previous incomplete arguments. These results were obtained relatively quickly and the frequency of each of these results increased as our study progressed.

Emerald Bay A

Topics: Cognitive Theories, Conceptual Learning, Learning Theory

Understanding Students' Learning through their Activity: Toward a Basis for a Scientific Approach to Task Design and Sequencing

Martin A Simon, Penn State University; Luis Saldanha, Portland State University; Evan McClintock, Penn State University; Gulseren Karagoz Akar, Penn State University; Tad Wattanabe, Kennesaw State University; Ismail Ozgur Zembat, Hacettepe University

A teaching experiment was done using a sequenced set of tasks to foster re-invention of a common denominator algorithm for division of fractions. The researcher was restricted to presenting problems and probing thinking. The results demonstrate an aspect of learning that can be planned for: the students' learning through their activity and provide an example that can be analyzed in terms of the learning processes involved and the design principles behind the task sequence.

Emerald Bay B

Topics: Advanced Mathematical Thinking

Visualization and Abstraction: Geometric Representation of Functions of two Variables
Maria Trigueros, ITAM; Rafael Martinez Planell, University of Puerto Rico – Mayagüez

This is a report that uses APOS theory and visualization as theoretical framework to study students' learning about functions of two variables. Results of the analysis of the transcription of the interviews of 9 students show that they have difficulties with these functions. Results are discussed in terms of the theoretical framework. Some consequences for teaching are outlined.

Garden 1

Short Research Papers

Basic mathematical competencies in problem solving situations that involve decision making

Sergio Cruz-Contreras, FES-Acatlán-UNAM

Con base en los principios y fundamentos asociados con la perspectiva modelos y modelación, se reportan algunas competencias matemáticas que muestran estudiantes de bachillerato cuando, sin recibir instrucción previa para tal fin, enfrentan en grupos pequeños, y en condiciones naturales del salón de clases, situaciones problemáticas acerca de toma de decisiones. Se identifican los modelos que los estudiantes construyen y refinan al interactuar con las actividades y presentar y discutir sus ideas dentro de una comunidad de aprendizaje.

Talking Mathematics: A case study of one kindergarten teacher's practices to scaffold mathematical discourse

Jessica Pierson, University of Texas at Austin Luz Angelica Maldonado, University of Texas - Austin; Erika Pierson, Brentwood Christian School

This study documents one kindergarten teacher's journey as a reflective practitioner as she attempts to implement research-based practices to facilitate students' voicing of mathematical thinking and reasoning in discussions. The process through which the teacher established the norms of verbalizing and justifying one's ideas was replete with challenges, successes, and pedagogical transformation.

Executive Boardroom
Topics: Learning Theory, Socio-cultural Issues

Studying the affective/social dimension of an inner-city mathematics class

Lisa B. Warner, Rutgers University; Yakov M Epstein, Rutgers University - CMSCE; Roberta Schorr, Rutgers University; Gerald A. Goldin, Rutgers University; Cecilia Carolina Arias, Rutgers University; Lina Sanchez, Rutgers University; Margie Dunn, Rutgers University

We attempt to characterize affect and its associated social and cognitive aspects, in a mathematics classroom, as inner-city students express themselves spontaneously while working in groups. We focus on several students, their interactions with peers, the teacher, and the environment in which they live. We propose several --archetypal affective structures'' for which we see evidence, as students solve mathematical problems.

Garden 4
Short Research Papers

Using Student Work to Support Teachers' Professional Development in Two Contrasting School Districts
Qing Zhao, Vanderbilt University; Kay McClain, Vanderbilt University; Jana Visnovska, Vanderbilt University

Our goal is to further investigate the link between student work and the curriculum for supporting teachers' learning. We document the contrasting ways in which similar activities around student work became constituted in two differing professional development settings, yielding different opportunities for supporting teachers' learning. We call specific attention to the contrasting institutional contexts in which the participating teachers worked.

Using innovative fraction activities as a vehicle for examining conceptual understanding of fraction concepts in pre-service elementary teachers mathematical education

Olga M Kosheleva, The University of Texas at El Paso

We examine elementary school teachers' prior understandings of concept of fractions within different contexts. We argue that teacher' understanding on fractions significantly improves when they are offered opportunities to investigate fractions in new context, specifically, in the situations when they can not rely on procedural approaches. This leads to cognitive conflict when approaching problems involving continuous quantities, and wholes consisting of several objects. These situations arise when problems related to Egyptian fraction are introduced. Pre-service teachers' investigations of these problems have lead to deeper conceptual understanding of fair share concept (in the new context), comparing fractions, relations between different wholes, fractions part-part-whole representations (one bigger fraction represented as sum of two smaller fractions), connection of different fraction representations with numerical measure (number of cuts), and on the different level it lead to understanding why Egyptians used specific unit fraction representation. Pre-service teachers (treatment group, 15, and control group, 60) participated in the study. Pre- and post-tests were administered before and after the learning cycle. Students were involved in mathematical project investigations in the context of word problems related to Egyptian fractions. At the end of the cycle pre-service teachers designed and implemented the lesson related to Egyptian fractions in elementary classrooms.  The lessons captured through field notes were analyzed and compared. Pre-service teachers' reflections, learning journals, and pre- post- surveys were collected and analyzed.  The treatment group was compared to similar groups of pre-service teachers from several previous semesters. The results indicated a statistically significant improvement in posttest scores (in the treatment group). Student interviews and  surveys indicated that bringing new contexts in teaching and learning fractions (1) helped students to see the practical applications of fractions in the new light, (2) illustrated that addition of fractions can be illustrated without common denominator procedure, and (3) made study of mathematics more interesting and meaningful for pre-service teachers.

Using Challenge-Based Modules to Support Change in Pre-Service Teachers' Beliefs about Learning and Teaching Mathematics

Chrystal Dean, Clemson University; Sandra Linder, Clemson University

This study investigates the use of a challenge-based module as a support for changing pre-service teachers beliefs about mathematics teaching and learning.  The module focuses on an instructional sequence that was taught in a first grade classroom over a five-week period and includes video-recordings of classroom episodes and of pre- and post-interviews conducted with the students.

Friday October 26, 2007
10:35 am to 11:25 am

Comstock Boardroom

Topics: Socio-cultural Issues

The Impact of Moment-to-Moment Discourse Moves on Opportunities to Learn Mathematics

Jessica Pierson, University of Texas at Austin

Different opportunities to learn mathematics are created by habitualized, moment-to-moment choices teachers make in scaffolding mathematical discussion. This study uses discourse analysis to identify and analyze the patterns of discursive moves in two seventh-grade classrooms. Differences in norms for participation and the kinds of intellectual work teachers required in their classrooms were reflected in the patterns of follow-up moves the teachers employed.

Emerald Bay 1

Short Research Papers
Teachers' Use of Experiments and Simulations in Middle School Probability Lessons

Hollylynne Stohl Lee, North Carolina State University; Gemma Mojica, North Carolina State University

Most middle school teachers have little or no prior experience with conducting probability experiments and use of simulation tools in their own preparation and may have difficulty implementing an experimental approach to teaching probability. Our study focuses on the role of experiments and simulations in probability lessons, with a particular focus on how teachers use data generated from experiments.

Fractions on the Number Line: The Travel of Ideas

Geoffrey Saxe, University of California, Berkeley; Meghan M. Shaughnessy, University of California, Berkeley; Darrell Earnest, University of California, Berkeley; Sarah Cremer, University of California, Berkeley; Linda M. Platas, University of California, Berkeley; Yasmin Sitabkhan, University of California, Berkeley; Adena Young, University of California, Berkeley

This study analyzes the emergence and travel of ideas about fractions on the number line in three upper elementary school mathematics classrooms. The findings indicate that students' public displays of ideas shifted during the course of the lesson, classrooms varied in their treatment of the number line, and shared discourse within classrooms was rooted in different understandings.

Emerald Bay 2

Topics: Advanced Mathematical Thinking, Conceptual Learning
Calculus Students' Assimilation of the Riemann Integral into a Previously Established Limit Structure

Vicki Sealey, Arizona State University; Michael Oehrtman, Arizona State University

Two teaching experiments were conducted in calculus classes in a large public university.  Prior to the experiments, an initial conceptual framework was developed based on a mathematical decomposition of the Riemann sum definition of the definite integral in four layers:  product, summation, limit, and function.  Several of the layers also include sublayers that illustrate various ways of thinking about each layer.  Analysis of the data from the teaching experiments guided modification of the framework to also reflect the cognitive development of students.  Data shows that students successfully assimilated the integral structure into a previously constructed limit structure, via approximations.  Their struggles were concentrated in areas where the Riemann sum structure departed from the limit structures students had previously encountered.

Emerald Bay 3

Topics: Algebraic Thinking

Seventh Graders' Generalization Strategies Involving Decreasing Linear Patterns: Cognitive Complexities of Transfer

Joanne Rossi Becker, San Jose State University; Ferdinand Rivera, San Jose State University

This paper summarizes the results of pre- and post-interviews of eight 7th grade students presented with decreasing linear patterning tasks with a visual cue.  The interviews are part of a longitudinal study examining how middle school students' generalization schemes evolve over time.  We examine how students' knowledge and strategies in 6th grade with increasing linear patterns transferred to decreasing patterns.

Emerald Bay 4

Topics: Algebraic Thinking, Problem Solving, Technology

The processes of symbolization derived in the use of spreadsheet

Verónica Vargas, CINVESTAV-CBTIS 149; José Guzmán, CINVESTAV

In this article we report on the procedures high school students used to relate the symbolic language of spreadsheets (Excel) to that used in traditional paper and pencil method.  The word algebraic rate problem discussed herein is part of a series of problems implemented in the classroom with the proposal of helping students learn the algebraic language.  The students demonstrated progress and difficulties in the understanding of the significance of the algebraic symbols involved.

Emerald Bay 5

Topics: Assessment, Socio-cultural Issues

Understanding the Language of Mathematics in a Standardized Exam

Luciana de Oliveira, Purdue University; Lecretia A. Buckley, Purdue University

Utilizing an integrated perspective of a mathematics educator and an educational linguist, this study investigates mathematics tasks on a state standardized exam at the eighth grade level by identifying language and content challenges that exam items present to English language learners. The features identified highlight the complexity of the issues and provide insights for the design of assessment instruments.

Emerald Bay 6

Short Research Papers

Why Do Students Have Difficulties Recognizing That A Linear Equation Consists Of Two Algebraic Expressions?
Irini G Papaieronymou, Michigan State University

Data from a small empirical study of ninth grade students indicated that although these students could simplify algebraic expressions and solve linear equations with ease, they had difficulties indicating a relationship between algebraic expressions and linear equations. This report traces some of the developmental roots that explain why students have difficulties recognizing such a relationship and suggests some approaches to remediation.

Fundamental vector spaces: what can be learned from non-examples

Marianna Bogomolny, Southern Oregon University

This study is a contribution to the ongoing research in undergraduate mathematics education, focusing on linear algebra. It explores the students' understanding of the key concepts of linear algebra through the lens of learner-generated examples, identifies some of the difficulties experienced by students, and also isolates some possible obstacles to such learning.

Student behaviors and ways they are associated with the problem solving process

Lisa B. Warner, Rutgers University; Roberta Schorr, Rutgers University

We analyze data from classrooms to build upon research that suggests an association between student behaviors and the development of understanding. This research focuses on determining if findings from the pilot study occur with regularity and in regular classroom settings. This may have important implications for understanding how student behaviors evolve over the course of a particular problem solving experience.

Emerald Bay B

Short Research Paper

Problems of Visualization in Calculus

Erhan Selcuk Haciomeroglu, University of Central Florida; Leslie Nolan Aspinwall, Florida State University

The view that imagery can hinder mathematical thinking might surprise some mathematics educators who contend that understanding is enriched whenever visual imagery is used.  In two contrasting cases, we present the view that dynamic visual images, without support from analytic thinking, can be a hindrance in constructing mathematical meaning - contrary to the "panacea" view of imagery which is sometimes expressed.

Social-mathematics talk in a pre-calculus/calculus learning community

Paula DeAnda, University of Wisconsin-Madison

Distinctions have often been made between what constitutes social talk (off task) and mathematics (on task) talk in a mathematics classroom.  In this study, undergraduate students' talk and their perspectives on the nature and function of different forms of talk blurs the line between what is math and non-math talk.  Connections between students' talk and group functionality are discussed.

The marshmallow problem: Teacher lust in a collegiate mathematics course

Andrew M Tyminski, Purdue University

This paper focuses on Mary Boole's construct of teacher lust and its impact on a collegiate mathematics classroom.  Within a course for preservice middle grades school teachers, one mathematical task is analyzed for incidents of experienced as well as enacted teacher lust.  The author presents his conception of the construct, provides examples within the discussion of a mathematical task known as the marshmallow problem, and offers antecedents connected to the influences of teacher lust.

Garden 1

Short Research Papers

Representational Unit Coordination: Preservice Teachers' Representation of Special Numbers Using Sums and Products

Günhan Caglayan, The University of Georgia

I examined preservice teachers' (PST) coordination of representational units arising from the use of magnetic color cubes and tiles for representing various special numbers. The coordination and identification of these representational units of different - not necessarily hierarchical - types (multiplicative, additive, pseudo-multiplicative) appear to be important mathematical practices in dealing with problems involving representational quantities.

The Relationship between Pre-service Elementary Teachers' Identities and Engagement with Students' Mathematical Thinking

Erin R. Moss, Purdue University

This study examines the relationship between preservice elementary teachers' (PSETs') identities as mathematics teachers and their engagement with students' mathematical thinking. It adds to the research base by exploring the usefulness of "identity" as a construct for accounting for teaching practice. It also informs the design of educational experiences that help PSETs move towards practices aligned with visions for reform.

Garden II

Topics: Conceptual Learning, Problem Solving, Socio-cultural Issues

Roles of Representations in the U.S. and Japanese Curricula: Learning In or Outside of Contexts

Aki Murata, Stanford University

The paper examined the uses of visual representations in Japanese and U.S. elementary mathematics textbook series and investigated how they support student learning.  U.S. series used representations to narrow student thinking to help them solve problems in the manner students previously learned only using numerals; Japanese series used representations to create space for students to analyze contexts using mathematics. The purpose of the contextual problems in U.S. textbooks is for application, while Japanese textbooks used them for mathematical analysis.

Executive Boardroom
Topics: Algebraic Thinking, Conceptual Learning

Young students' understanding of linear functions: Using geometric growing sequences

Ruth Beatty, OISE/University of Toronto

Twenty-one Grade 5 students were assessed eight months after participating in an experimental lesson sequence in which growing patterns acted as mediating representations linking symbolic notation to graphic representations of linear functions (y=mx+b).  Results indicate student retained an understanding of the link between m and slope and b and y-intercept, and functions that result in intersecting lines and negative slopes.

Garden 4
Topics: Research Methods, Teacher Education-Inservice/Professional Development, Teacher Knowledge

Locating Professional Development within Institutional Context: Cases from the Middle Grades

Chrystal Dean, Clemson University; Kay McClain, Vanderbilt University; Paula Schmitt, Madison School District

This paper presents analyses of data collected during two multi-year collaborations with middle-grades mathematics teachers. Although our primary goal at each site was to support the teachers' reconceptualization of their practice, analysis of our work differed significantly across the sites. Working to understand these differences lead us to delineate the characteristics of the institutional settings in order to understand the differences.

Friday October 26, 2007
12:00 pm to 1:15 pm

Harrah’s Sand Harbor rooms

Luncheon

Friday October 26, 2007
1:30 pm to 2:30 pm
Pre-function Promenade at Harveys
Poster Presentations

Topics: Advanced Mathematical Thinking, Assessment, Cognitive Theories, Conceptual Learning, Geometry, Learning Theory, Probability and Statistics, Problem Solving, Rational Numbers, Reasoning and Proof, Socio-cultural Issues, Teacher Beliefs, Teacher Education-Inservice/Professional Development, Teacher Education-Preservice, Teacher Knowledge, Technology, Whole Numbers

Teaching on Line in Mexico: Some experiences of Mathematics Education

Alejandro Miguel Rosas, Professor; Javier Lezama, Professor; Apolo Castaneda, Professor 

In January 2001, the Instituto Politécnico Nacional in Mexico started two new programs online, a Master degree and a Ph. D. degree in Mathematics Education; these are known as PROME and the students are professors that teach in high school and university. In January 2001, the Instituto Politécnico Nacional in Mexico started two new programs online, a Master degree and a Ph. D. degree in Mathematics Education; these are known as PROME (for the spanish words Programa de Matemática Educativa) and the students are professors that teach in high school and university.

This is the first Mathematics Education program online for all Latin America, students from south American countries like Argentina, Chile, Uruguay, Brasil, Colombia, Venezuela and the Caribbean countries Costa Rica, Panama, Cuba, and a couple of students from the United States have graduated. Most students are from Mexico (Mexico City and many different states).

Before PROME most professors could not attend universities and work at the same time, PROME was designed to take advantages of technology and let professors to study without leaving their home places or stop working or both things. This poster will show *Brief history of PROME.*Main lines of research.*Core courses. In addition some experiences about teaching on line will be included, for example:-Professors perspective about on line teaching,-Students beliefs about on line learning,-Perspectives about the "virtual classroom" and students learning. The above points will be presented in relation with some core courses. Results
After six years, PROME is growing and having success. There have been almost one hundred students in the Master program (sixteen have graduated and almost thirty are writing their thesis) and more than fifty students in the Ph.D. program (ten students have graduated and almost ten are writing their thesis). Some graduated students are currently members of the National System of Researchers  (SNI for the spanish words Sistema Nacional de Investigadores) and they already have research projects with the National Council for Science and Technology (CONACYT for the spanish words Consejo Nacional de Ciencia y Tecnología) the governmental office for research support. Most graduated students are still professors and keep working on Mathematics Education.

Session Organizer: Alejandro Miguel Rosas, Professor

A Base-Ten Packing Investigation and Its Influence On Whole-Number Comparison Subtraction Methodologies 
Jennifer DiBrienza, Stanford University

This poster session will report on the findings of a research study that examined Grade 2 student approaches to comparison whole-number subtraction problems.  Research on students' difficulties with both the operation of subtraction and place-value understanding is well documented.  This study seeks to examine the effects of connecting a base-ten packing investigation directly to comparison subtraction situations.

A Computerized Time-Sampling Tool for Observing Elementary Mathematics Classrooms

Helena Patricia Osana, Concordia University; Guy L Lacroix, Carleton; Nicole Pitsolantis, Concordia University; Vanessa Rayner, Concordia University

As part of a longitudinal research project examining the development of children's learning in mathematics, we created software to collect fine-grained observational data in elementary mathematics classrooms. Our poster will describe the theory used to design the tool, include screenshots of the software itself, and illustrate how the tool can be used to characterize instructional practice in one first-grade classroom.

A Model for Understanding Lines/curves of Best-fit

Shweta Gupta, Indiana University

The present study was about developing a model for understanding lines/curves of best-fit (LCB). Fifty undergraduate students enrolled in a Statistics course based on real-world data modeling participated in this study. As the students built models of the real world situation, the researcher built a model of important notions of LCB involved in students' understanding.

A Review of Research Related to Dispositions in Mathematics Teaching

Lynn Stallings, Kennesaw State University; Kimberly C. Gray, Kennesaw State University

Dispositions, teacher beliefs, and emotional intelligence are all linked in discussions about effective teaching. of We will overview research related to dispositions with a special attention to beliefs related to effective mathematics teaching, providing a theoretical and practical rationale for assessing dispositions. Suggestions for assessment of teacher dispositions will be provided based on that analysis.

Activities, Appreciation, and Abstraction: High School Mathematics Teachers' Beliefs about Teaching/Learning Geometry

Brenda Strassfeld, NYU

This poster presentation is a summary of the results of a factor analysis performed on a questionnaire that 520 high school mathematics teachers responded to about their beliefs about teaching and learning geometry.  The analysis of the data revealed a three factor model of teachers' beliefs about geometry.

Beyond Positive Dispositions: Exploring Preservice Teachers' Orientations about Mathematics Achievement in High-Poverty Contexts

Shonda Lemons-Smith, Georgia State University

This study examines elementary preservice teachers' perspectives of mathematics teaching and learning in high-poverty contexts.  Specifically, (a) How does teachers' orientations toward mathematics achievement differ from dispositions? and (b) What attributes reflect teachers' orientations toward mathematics achievement? Orientations were considered within the three broad propositions of culturally relevant pedagogy: conceptions of self and others, social relations, and conceptions of knowledge.

Breaking New Ground: Utilizing an On-site University Field Experience to Facilitate Teacher Development

Babette Marie Benken, California State University, Long Beach

This paper investigates requiring an additional field experience for prospective secondary mathematics teachers prior to beginning an internship. This work extends this underdeveloped area of research by: (1) having prospective teachers be instructors during this field experience, and (2) providing a new context (remedial math courses at the university) through which to prepare teachers and study models of teacher education.

Building a More Proficient Model of Rational Number Understanding

Cathleen Marie Alexander, University of California, Davis

What do 5th graders know about fractions that we can build upon to develop and deepen their understanding repertoire?  In this pilot study, I asked traditionally taught students to produce a fraction problem and solution as symbols, drawing, estimate, number line, and story.  Using an additive, rather than deficit, concept model, I focus on representations showing inherent understanding of underlying concepts.

Calculus students' understandings of the concepts of function transformation, function composition, function inverse and the relationship among the three concepts

Patrick M. Kimani, Syracuse University

Studies on students' understanding of functions have reported that many students have a limited understanding of functions.  Students' understanding of function transformation, function inverse, function composition, and the relationship among these three concepts is thus far understudied. This study investigates calculus students' understandings of the three concepts. Data obtained from two phases, a questionnaire and task-based interviews, will be presented.

Characteristics and Beliefs of Elementary School Teachers and Manipulatives Use

Lida Johana Uribe-Florez, Virginia Tech; Jesse (Jay) L. M. Wilkins, Virginia Tech

Using data from 530 in-service elementary teachers, this study investigated the relationship between teachers' background characteristics, teachers' beliefs about manipulatives, and the frequency with which teachers use manipulatives as part of their mathematics instruction. Findings from the study show that teachers' grade level and beliefs about manipulatives are statistically significant predictors of teachers' use of manipulative in their mathematics instruction.

Coflection in Professional Development: Equity-based Practices in Mathematics Education

Lecretia A. Buckley, Purdue University; Michele D. Crockett, University of Illinois at Urbana-Champaign

We present a model for professional development in school mathematics as equity-based practice. Building on what is known about effective professional development, we propose coflection, a knowledge generating process, as a mechanism to facilitate the substantive treatment of equity issues in teaching and learning mathematics. Specifically, we illustrate this process through teachers' critical deliberations as they assess student work.

Cognitive Impacts of Attention Deficit-Hyperactivity Disorder (ADHD) on Collegiate Mathematical Learning 
April B. Judd, University of Northern Colorado

The poster presents exploratory research investigating the cognitive impacts of ADHD on collegiate mathematical learning. Though several studies have examined mathematics learning at the grade school level, little research has been completed among college mathematics students with ADHD.  This poster presents a theory, and a method for profiling, mathematical problem-solving activity for college mathematics learners with ADHD.

Collaborating with middle grades mathematics teachers to improve classroom discourse

Beth A. Herbel-Eisenmann, Iowa State University; Michelle Cirillo, Iowa State University

This poster reports findings from a five-year NSF-funded research collaboration involving the authors and eight middle-grades mathematics teachers. The goal of this collaboration is to understand how having mathematics teachers do action research on their classroom discourse can impact their discourse practices and beliefs over time.

College Level Students' Reasoning of an Optimization Problem: Historic Hotel MEA (Model-Eliciting Activity)

Adem Ekmekci, University of Texas at Austin; Angeles Dominguez, Instituto Tecnologico de Estudios Superiores de Monterrey

Historic Hotel problem (a model-eliciting activity) was implemented at college level. Math major students' and pre-service science and math students' thoughts about an optimization problem revealed through Historic Hotel MEA. The use of calculus and other mathematical concepts appeared in students' ways of thinking is presented in the study. Historic Hotel MEA provided multiple opportunities for formative assessment and made students' thinking of optimization visible.

Combinatorial modeling: insights from the problem solving activities of grade 7 students

Souleymane Barry, University of Quebec in Montreal; Nadine Bednarz, UQAM

In part of the study reported here, we focus on the problem solving activities of grade 7 students working in pairs. Data were collected through students' inscriptions and interactions during two problem solving sessions. We give examples of students' emergent models and mathematical reasoning. Our main finding points to the fact that combinatorics can facilitate the learning of modeling.

Connected Multiple Representations: A Possible Teaching Perspective?

Preety Nigam Tripathi, Dept. of Math, SUNY at Oswego
This poster presentation will describe preliminary results from a study that focused on the following question: How can instructors foster the use of multiple representations of mathematical ideas among their students as a tool for mathematical reasoning? The study examined the instructor's own beliefs and the translation of these into pedagogical strategies, as well as students' responses to these strategies.

Continuity and discrete mathematics: Counting seats at a stadium

Alejandro Miguel Rosas, Professor; Javier Lezama, Professor; Leticia del Rocío Pardo, Professor

This research report shows how the Mathematics in Context approach can be used to design activities that let students to understand the differences between continuous and discrete behavior. We present the results of three consecutive activities for counting the seats of a stadium.

How Pre-Service Elementary Teachers Define Being Good At Mathematics

Christine M. Phelps, University Of Delaware

This study examines how six pre-service elementary teachers (PSTs) enrolled in an initial content course define being good at mathematics.  Results indicate these PSTs had varying definitions.  Analysis paid particular attention to PSTs' beliefs about mastery, performance, natural ability, and effort.  This study may have implications for preparing teachers as it shows some beliefs of beginning PSTs.

JUMPSTART - Junior Undergraduate Mathematics Placement Survey Test and Reflection Tool

William Renwick Speer, University of Nevada Las Vegas; John Farley, University of Nevada Las Vegas

JUMPSTART is a pilot research study designed to emphasize the benefits of taking rigorous mathematics during the senior year. A related goal is to lessen the number of students needing remedial courses. Resembling a university placement test, JUMPSTART "predicts" college readiness at the time the test is taken. The data on pilot efforts prospects for further research will be shared.

Looking outside the mathematics classroom: Professional Development that Integrates Mathematics and Lived Experiences

Mary Q Foote, Queens College/CUNY; Tonya Bartell, University of Delaware; Anita A. Wager, University of Wisconsin-Madison

This study looks across three professional development seminars focused on supporting teachers in developing a multicultural sensibility to broaden practice and impact the teaching of mathematics to traditionally underserved students. Results indicate that in all these seminars, teachers grappled with the issue of social distance between teachers and students, and a tension existed around focusing on both mathematics and equity.

Online homework in university algebra courses: Perceptions of student learning and motivation.

Angela Marie Hodge, North Dakota State University; Cindy York, Purdue University; Jennifer Richardson, Purdue University

Automated online homework is an increasing trend in college mathematics courses over traditional paper and pencil. One university's college algebra courses have moved the majority of homework assignments into the online environment, allowing for immediate feedback. We examined the degree to which online homework, specifically for algebra courses, affects perceptions of learning and motivation to learn.

The Collaborative Speedway: Motion and Interaction in Two Dimensions

Matt Wallace, UC Davis; Tobin White, University of California, Davis

This poster presents a scenario in which student pairs use networked graphing calculators to collaboratively control the motion of a single car by manipulating velocity vectors as they navigate a racing track displayed on a computer screen. We expect this activity to serve as an important example of the ways networked devices can support collaborative classroom problem solving.

Two Different types of Problem-solving Methods in Expository Teaching in Hong Kong Eighth-grade Mathematics Classroom

Soo Yeon Shin, Purdue University

One Hong Kong classroom from the Learner's Perspective Study (Clarke, Keitel, & Shimizu, 2006) is analyzed to examine two different types of problem-solving methods across 16 consecutive lessons with expository teaching. The study explores how the teacher portrays two different types of problem-solving methods to his students and how these different methods affect students' understanding of mathematical concepts.

Using 3D Computer Graphics Multimedia to Motivate Preservice Teachers' Learning of Geometry and Pedagogy

Tracy Goodson-Espy, Appalachian State University; Kathleen Lynch-Davis, Appalachian State University

Preservice elementary teachers interacted with computer-generated figures to improve understanding and motivation within a geometry-methods course. Subjects rated their content knowledge of geometry, described how prepared they felt to teach geometry, and defined concepts. Modest gains in their knowledge of basic geometry, its applications, vocabulary, van Hiele levels exhibited, and in perceived teaching readiness were observed pre-post course.

Using Identifying Narratives to Examine Interns' Responses in an Elementary Mathematics Teacher Education Course

Joy Oslund, Michigan State University

Teacher Education (TE) courses are often reported to have a weak impact. This study examines that by investigating prospective teachers' "identifying narratives" in a TE course. Two prospective teachers with different reactions to the course content demonstrated different patterns of constructing identifying narratives. The analysis gleans new insights into the relationship between identity and responses to reform.

"Hey Pat, I've got a special pattern for you." Learning and teaching with Al

Patricia Price Tinto, Syracuse University; Al Zappala, Syracuse, New York

This study looks at elementary preservice teachers' thinking when taught by an instructor with specialized mathematics abilities.  As they struggle to understand Al's multiplication algorithms and his use of square numbers as basic facts, they gain an appreciation for his divergent thinking and realize the depth of mathematical knowledge they need as teachers for all children in inclusive settings.

Friday October 26, 2007
2:45 pm to 4:15 pm

Harrahs / Sand Harbor Ballroom
PLENARY SESSION

Topics: Socio-cultural Issues, Teacher Knowledge

Context Matters: Equity, success, and the future of mathematics education

Rochelle Gutiérrez, University of Illinois

This article presents a reflection on my research over the past 10 years, both the theoretical framings that have proven to be useful as well as some specific research findings.  After presenting a definition of equity and its four dimensions (access, achievement, identity, power), I unpack a number of successful learning contexts in which I have conducted research and what they have revealed to me about equity.  The contexts I explore include:  9 US high schools, 1 successful teacher community, 23 teacher candidates, and the achievement gap.  Finally, I conclude with ways in which teaching and learning contexts, especially successful ones, might play a more prominent role in future research.

Friday October 26, 2007
4:30 pm to 6:00 pm

Comstock Boardroom

Working Group

Gender and Mathematics

The Gender and Mathematics Working Group has met annually at PME-NA since 1998 except for the year of the joint meeting with the International Group for the Psychology of Mathematics Education in 2003.  The Working Group has a website http://www.newark.osu.edu/derchick/pmena.htm maintained by Diana Erchick, who is unable to make the PME-NA meeting in 2007.  In past years, the group has continued work on revising papers for inclusion in a monograph on Gender and Mathematics, has facilitated the planning of collaborative work among WG members, and has offered advice and critique to members developing both empirical and theoretical inquiries addressing social agency and its role in women's and girls' learning, teaching and researching in mathematics education, exploring both social and psychological perspectives.

Session Organizer: Teruni de Silva Lamberg, University of Nevada, Reno
Gender and Mathematics Joanne Rossi Becker, San Jose State University
Emerald Bay 1

Discussion Group

Issues facing research examining mathematics teaching and learning in "urban" contexts

In this discussion group, participants will share their work examining the teaching and learning of mathematics in "urban" settings. We hope to (1) develop greater understanding of the research agendas that contribute to understanding and addressing the challenges of mathematics teaching and learning in urban contexts; and (2) collaborate on issues of research design and analysis raised in such studies.

Session Organizer: Ann Ryu Edwards, University of Maryland, College Park
Chair: Ann Ryu Edwards, University of Maryland, College Park; Laurie Rubel, Brooklyn College of the City University of New York; Joi Spencer, University of San Diego
Emerald Bay 2

Discussion Group

Lesson Study Discussion Group - Year Two

Over twenty researchers attended the initial meeting of the Lesson Study Discussion Group in Merida, Mexico (2007). Five projects brought artifacts for review. The discussion included current trends and issues including various configurations of lesson study, roadblocks to implementation and its usefulness as a professional learning model. Working papers for exchange at the 2008 meeting are being prepared.

Session Organizer: Lynn C Hart, Georgia State University
Chairs: Lynn C Hart, Georgia State University; Alice Sanders Alston, Rutgers University; Makoto Yoshida, Global Education Resources
Emerald Bay 3

Discussion Group

Pre-Service Teachers' Philosophies & Intellectual Development for Planning and Teaching Problem-Solving in an Integrated Context

The organizers of this discussion group would like to bring together professionals who are interested in exploring issues related to pre-service teachers' abilities to plan and implement problem-solving events in an integrated context. Specifically, participants in this group will focus on analyzing pre-service teachers' attitudes towards knowledge and beliefs about best teaching practices in the mathematics classroom with respect to William Perry's (1970) scheme of intellectual development. Examples of pre-service teachers' integrated units and responses to interview questions will be used for analysis and to help guide group discussion. We feel that this analysis and discussion may help us understand how we can better prepare our future educators to be effective teachers and agents of change within our school systems.

Session Organizer: Heidi J. Higgins, Missouri State University
Chairs: Heidi J. Higgins, Missouri State University; Debbie A Powell, Missouri State University
Emerald Bay 4

Working Group

Research on mathematics graduate teaching assistants: Developments in theory and applications

This working group provides a space for mathematics educators interested in understanding the professional needs of mathematics graduate student teaching assistants.. Group members discuss projects in various stages of completion and consider how their work is informed by existing K-12 mathematics teaching literature. Additionally, the group showcases finished work and assists the community in developing a research agenda.

Participant: Teri J Murphy, University of Oklahoma
Session Organizer: Natasha Speer, Michigan State University
Emerald Bay 5

Discussion Group

Structuring and Evaluating Field Experiences for Prospective Elementary and Middle School Teachers: Issues and Logistics

This new discussion group aims to articulate issues and develop an agenda for structuring and evaluating field experiences in undergraduate mathematics content courses. We have implemented field experiences in mathematics courses for prospective K-8 teachers since Spring 2004 with positive reactions from students and positive gains in content knowledge. However, several issues remain that limit the effectiveness of the experience and the extent to which it can be evaluated. In this paper, we outline the evolution of our field experience assignments and their effects on student learning and perspectives. We also describe details of ongoing issues pertaining to the logistics, assignment structure, underlying psychology, and evaluation of field experiences and propose a plan for ongoing engagement, reflection, and discussion of these issues.

Session Organizer: Trisha A. Bergthold, San Jose State University
Discussants: Julie Sliva Spitzer, San Jose State University; Trisha A. Bergthold, San Jose State University
Emerald Bay 6

Discussion Group
The Use of Prediction in Mathematics Classrooms
The role of prediction deserves attention in the field of mathematics education because prediction plays an important role in reasoning, students' predictions can reveal students' conceptions, and prediction facilitates learning. This discussion group allows participants to gain an overview of existing research, exchange perspectives, discuss theoretical and methodological issues, identify potential areas of research, and consequently form collaborative teams.

Session Organizer: Kien H. Lim, University of Texas at El Paso
Chair: Kien H. Lim, University of Texas at El Paso

Participants: Ok-Kyeong Kim, Western Michigan University; Francisco Cordero, Centro de Investigación y Estudios Avanzados del IPN; Gabriela Buendía, Universidad Nacional Autónoma de Chiapas; Lisa Kasmer, West Middle School
Emerald Bay A

Working Group

Models and Modeling

Session Organizer: Margret Hjalmarson, George Mason University

Participants: Richard Lesh, Indiana University; Guadalupe Carmona, University of Texas at Austin; Tamara J. Moore, University of Minnesota; Margret Hjalmarson, George Mason University
Emerald Bay B

Discussion Group

The Pedagogical Preparation of K-12 Mathematics Teachers: A Discussion Group on Methods Courses and Related Work

This discussion group will develop and support research on the pedagogical preparation of mathematics teachers with a focus on studying methods courses across institutional and political boundaries. Individuals who are beginning work in this field should benefit from engaging with a community of researchers and examining and discussing the usefulness and limitations of various assessments and research methods.

Session Organizer: P. Mark Taylor, University of Tennessee
Chairs: P. Mark Taylor, University of Tennessee; Robert N. Ronau, University of Louisville
Participants: Stephen Joseph Pape, University of Forida; Barbara Dougherty, University of Mississippi; Gladis Kersaint, University of South Florida; Jennifer Chauvot, University of Houston; Mary Lou Witherspoon, Austin Peay State University; Jennifer Bay-Williams, University of Lousiville; Gail Burrell, Michigan State University; Jennifer Hegeman, Missouri Western University; Lisa Caswell, Western Governors University; Fran Arbaugh, University of Missouri
Garden 1

Discussion Group

Preservice Elementary School Teachers Content Knowledge in Mathematics
This study group will examine the current research studies on preservice elementary school teachers' content knowledge in mathematics and how findings from such studies have influenced teaching practices. The attendees will be invited to share their own findings, discuss the directions and designs of possible future studies, and explore opportunities for collaboration in this research area.

Session Organizer: Eva Thanheiser, Rutgers University
Participants: Eva Thanheiser, Rutgers University; Jane-Jane Lo, Western Michigan University; Daniel Canada, Eastern Washington University; Signe Kastberg, Indiana University; Colleen Eddy, University of North Texas
Garden II

Working Group

Transnational and Borderland Research Studies in Mathematics Education

This Working Group will continue work that we initiated last year as a Discussion Group. Similar to the 2006 conference, we will focus on transnational and borderland research studies across sending and receiving communities in Mexico and the U.S to move transnational research agendas forward. Participants will consider multiple aspects of children's experiences with mathematics, including curriculum, classroom participation structures, mathematical reasoning and discourse (both in and out of school), and parents' perceptions and beliefs about mathematics instruction.

Session Organizer: Richard Kitchen, University of New Mexico
Executive Boardroom
Working Group

Working Group For Learning To Reason Probabilistically Through Experiments And Simulations

Recent foci in the Working Group have been to understand: (1) students' and teachers' reasoning when simulating probability experiments with hands-on materials and computer tools, and (2) connections between probability and statistical concepts such as inference and variability. At PME-NA 29 the group will build on the research agenda that it began at PME-NA 27 in Roanoke and expanded in PME-NA 28 Mérida, Yucatán, Mexico. Group members will revisit previous research and follow-up on preliminary designs for cross-national, collaborative research to be conducted in 2008. Emerging research from Working Group members will lead to a set of papers that could comprise a monograph, journal special issue, and/or joint presentations at future conferences.

Session Organizer: Hollylynne Stohl Lee, North Carolina State University

Chairs: Hollylynne Stohl Lee, North Carolina State University; Jesse (Jay) L. M. Wilkins, Virginia Tech; J. Todd Lee, Elon University
Garden 4
Working Group

Working Group on Mathematics Classroom Discourse

Mathematics classroom discourse is a relatively new area of inquiry and it is imperative that we begin to turn our attention to understanding how ideas about discourse or classroom mathematics talk can be a tool for transforming classroom interactions and impacting students. One goal of these sessions is for all participants to depart with new ideas or directions for their own work (e.g., research, PD, preservice education) and/or new connections with colleagues that ground future research projects, collaborations, publications, or discussion forums for ongoing work.

Session Organizer: Beth A. Herbel-Eisenmann, Iowa State University

Chairs: Beth A. Herbel-Eisenmann, Iowa State University; Megan Staples, University of Connecticut; Jeffrey Choppin, University of Rochester; David Wagner, University of New Brunswick
Saturday October 7, 2007
8:30 am to 10:00 am

Harrahs Sand Harbor Ballroom
Plenary Session

Learners With/in Contexts that Learn

In this writing I draw on complexity thinking to interpret and elaborate the notion of 'context.' In particular, I explore implications of a conception of context that includes but exceeds learners-that is, context understood as an adaptive, learning phenomenon. In the process, I consider a range of contexts that are at play in mathematical knowing. The discussion is illustrated through reference to ongoing research into teachers' mathematics knowledge.

Session Organizer: Teruni de Silva Lamberg, University of Nevada, Reno

Discussant: Joan Moss, OISE/University of Toronto

Learners With/in Contexts that Learn Brent Davis, University of British Columbia
Saturday October 27, 2007
10:15 am to 11:15 am

Pre-function Promenade at Harveys

Poster Presentations

Topics: Algebraic Thinking, Assessment, Cognitive Theories, Conceptual Learning, Geometry, Learning Theory, Problem Solving, Rational Numbers, Research Methods, Socio-cultural Issues, Teacher Beliefs, Teacher Education-Inservice/Professional Development, Teacher Education-Preservice, Teacher Knowledge, Technology, Whole Numbers

Oral Retellings: Their Nature and Use in Solving Word Problems Among Third Graders

Eula Ewing Monroe, Brigham Young University; Sharon S. Black, Brigham Young University; Amanda J. Buhler, Former student, Brigham Young University

This study explored third graders' use of oral retellings in solving word problems. It consisted of pre-treatment student interviews, 15 lessons involving oral retellings, and post-treatment interviews. Results indicated that, after instruction, students confirmed or explored aspects of problems using language, but their statements were less complete and less sophisticated than those designated as "oral retellings" in the research literature.

Deepening practice: Emerging conceptions of representation among secondary mathematics teachers

Nabin Chae, The Graduate Center, City University of New York; Kara Louise Imm, The Graduate Center, City University of New York; Despina Stylianou, City College, City University of New York

Interviews with secondary mathematics teachers demonstrate that, despite reform efforts that call for emphasis on representation, teachers' conceptions of representation are emergent and not yet focused.  Insights gained from data collected during an intensive week of practice-based professional development suggest a model that can foster growth in teachers' pedagogic content knowledge of the role of representation.

Discovering the Pythagorean Theorem(s) with a geoboard: Developmental experiences of eighth- and ninth-grade students

Rodrigo Cambray-Núñez, Universidad Pedagógica Nacional, México; Valentín Cruz-Oliva, Secretaría de Educación Pública, México; Enrique Vega-Ramírez, Universidad Pedagógica Nacional, México

Three groups of eighth- and ninth-grade students solved activities at the level of knowledge development using a geoboard. The goal was students to discover the Pythagorean theorem (and its converse) departing from activities based on the geometrical statement of The Law of Cosines, as in propositions 12 and 13 in Book II of Euclid's Elements.

Do Hungry Hippos and Greedy Alligators Eat Into Algebra Performance?

Nancy O'Rode, California State University Northridge

Inequality symbols are mirror images of one another, and thus, a source of confusion for many learners. Five ideas are discussed that are commonly used by pre-service and in-service teachers in trying to distinguish between the greater than and less than symbols for elementary students. Teacher narratives and classroom examples are used to investigate the pedagogical conventions and conceptions surrounding inequalities.

Elementary Preservice Teachers' Experiences with Tangrams

Guney Haciomeroglu, Canakkale Onsekiz Mart University, Canakkale, Turkey; Erhan Selcuk Haciomeroglu, University of Central Florida

Twenty-nine elementary preservice teachers who were enrolled in Mathematics Teaching course participated in tangram activity.  Due to their lack of experience with manipulatives, it was rather difficult to create the geometric figures.  However, they indicated using tangrams would be helpful for students to better understand the characteristics of geometric shapes. It could be used for teaching fractions, ratio and proportions.

Grading without grades: The impact of providing formative feedback on student assignments

Joan Kwako, University of Minnesota Duluth

The purpose of this study was to determine the effect that providing students with formative comments instead of summative scores had on first year education students' understanding of the grading process. Preliminary results showed that although the students disliked the no-grades system, the study was successful in expanding students' ideas of the grading process and the purposes of grading.

Graphing in Groups: Collaborative Activities for Classroom Networks

Kevin Lai, University of California, Davis; Tobin White, University of California, Davis

We present an activity design that uses networked graphing calculators to help students explore mathematical concepts in a collaborative setting.  In the design, each student in a small group controls an individual point on a graph such that together they can jointly manipulate curves defined by their collective points to perform a variety of tasks and investigations.

Impact and Key Elements of a Sociocultural Issues in Mathematics Education Graduate Course

Lynda R. Wiest, University of Nevada, Reno

The sociocultural nature of mathematics instruction is given insufficient attention in teacher education. This research involved 11 graduate students enrolled in a new Sociocultural Issues in Mathematics Education course conducted in the spring of 2007 at a major public university in the West. Participants shared their thinking about equity/diversity issues in mathematics education and about the impact of the course.

Math Content Courses Focused on Children's Thinking: Addressing Preservice Teachers' Efficacy and Beliefs about Mathematics

David Pratt, Purdue University North Central; David Feikes, Purdue University North Central; Sarah Hough, University of California, Santa Barbara; Keith Schwingendorf, Purdue University North Central

This study examines how the children's thinking approach used in mathematics content courses is connected to the self-efficacy and beliefs preservice teachers have about mathematics.  Surveys completed by control and experimental groups from a large mid-west university indicate that preservice teachers beliefs and efficacy can be altered using such an approach and that efficacy and beliefs about mathematics are related.

Mathematical Play and Student Affective Experience

Jacob T Klerlein, Middle Tennessee State University

This poster will display findings and implications of a study conducted to investigate student affective experience when the seventh grade students were enrolled in a problem based mathematics course.  Opportunities to use technology tools and to engage in mathematical play were provided to promote optimal student experiences during this transition.

Mathematics Self-Efficacy and Motivation of High School Students

Caroline Ann Ramirez, UC Davis

In order to investigate the attitudes or motivation of high school students toward mathematics course-taking, a survey of high school students was conducted. The factor analysis yielded the following constructs: self-confidence intrinsic value and utility. The MANOVA revealed a significant multivariate effect for the ability-persistence category in the above constructs, as well as gender differences in the confidence and persistence.

Prospective and Practicing 4-12 Mathematics Teachers' Thinking within a University Course about Proportional Reasoning

Sharon Benson, University of Houston; Federico Hernandez, University of Houston; Jennifer Chauvot, University of Houston

Proportional reasoning is viewed as an integrative theme throughout middle grades mathematics.  Mathematics teacher preparation and professional development programs must attend more explicitly to teachers' development of proportional reasoning and related concepts.  This investigation is about teacher thinking within a university course for 4-12 prospective and practicing mathematics teachers specific to the development of proportional reasoning.

Representations Used In Generalizing Patterns

Amanda J. Lambertus, North Carolina State University; Gemma Mojica, North Carolina State University; Sarah B Berenson, NC State University

Students use various representations for generalizing patterns and move through levels of complexity (Michael, Elia, Gagatsis, Theoklitou, & Savva, 2006).  This study is concerned with external representations, meaning representations that are observed in students' written work and observed group work.

Social Comparison Theory as a Framework for Making Cross-National Research Psychologically Accessible to US Teachers

Bryan Moseley, Florida International University; Yukari Okamoto, UC Santa Barbara

Cross-national research has identified many important and compelling differences between US and Japanese students' performance in mathematics. Yet, we believe that the majority of teachers exposed to this literature are left with a message of achievement gaps couched overwhelmingly in terms of US deficits (Moseley & Okamoto, in press; Puchner & Taylor, 2006). It remains an open question as to how to fashion these findings into productive efforts to encourage US teachers to adopt relevant and effective Japanese practices found in the research literature.  We argue that this dilemma is the direct result of a lack of useful frameworks for making these findings psychologically accessible to US teachers. 

Many US teachers find cross-national research daunting and difficult to interpret in the context of US school practices, not to mention the particular circumstances of their own classrooms. It is clear that research findings have focused intensely on differences between teaching practices in the two nations. We argue that this focus on differences, although based on accurate and compelling results, has not provided a complete comparison. It has inadvertently created a very confusing and intimidating situation for the very teachers that this research was intended to support (Puchner & Taylor, 2006). 

In this research we advance a competitive/collaborative social comparison (CCSC) framework for facilitating the implementation of Japanese practices in US classrooms derived from empirical research in social comparison theory (Staple & Koomen, 2005). This framework helps direct our attention to the similarities, as opposed to differences, of teachers in both nations. By applying the CCSC framework, we discuss how to: (a) re-interpret differences, (b) identify similar student learning challenges, and (c) clarify important components of the larger of picture of  teacher collaboration. We argue that making these factors prominent produces a more collaborative or integrative mindset, which, in turn, makes the practices of Japanese teachers more accessible to US teachers. Our argument unfolds in two phases, in which we first describe the CCSC framework and its relevance to cross-national research in mathematics, and second we address possible applications of the model that we believe hold promise for making cross-national research more accessible to US teachers.

Studying an Emerging Model of Professional Development

Alice Sanders Alston, Rutgers University; Carolyn A. Maher, Rutgers University; Jeremiah Milonas, Rutgers University; Marjory Palius, Rutgers University; Lou Pedrick, Rutgers University; Manjit Sran, Rutgers University; Elena Steencken, Rutgers University; Robert Birkitt, Plainfield Public Schools

This presentation, prepared jointly by university educators and teacher participants from both urban and suburban schools, will describe preliminary findings from an emerging model of school-based professional development using a modified Lesson Study structure as a part of off-campus graduate courses.  Analysis will focus on teachers' reflections about the mathematical thinking of their students.

Student's Mathematical Participation in Cooperative Groups

Carla Gerberry, Purdue University

This poster presentation will report a coding scheme created for a pilot study. The pilot study was an examination of cooperative work for students in a ninth grade classroom. The coding scheme created for this study will be applied to a larger study at a later date.

Teachers' use of technology in Mexican junior secondary schools

Maria Trigueros, ITAM; Ana Isabel Sacristan, Center for Research and Advanced Studies (CINVESTAV)

Most middle school teachers have little or no prior experience with conducting probability experiments and use of simulation tools in their own preparation and may have difficulty implementing an experimental approach to teaching probability. Our study focuses on the role of experiments and simulations in probability lessons, with a particular focus on how teachers use data generated from experiments.

Elementary function in context: An element that helps in evolution of understanding

Asela Carlon-Monroy, FES Acatlan-UNAM; Ernesto Sanchez Sanchez, CINVESTAV IPN

This study reports how 70 students working in small groups constructed and interpreted graphs of some elementary functions. The students who were in the second year of high school had received some class room instructions on the subject prior to the task. The study helps to evaluate the level of understanding of the students in polynomial functions.

Investigating Students' Movement to Generalization and Abstraction Using Dienes' "Learning Cycle"

Cecilia Carolina Arias, Rutgers University; Lisa B. Warner, Rutgers University; Roberta Schorr, Rutgers University

For this poster session, we analyze video-data in an eighth grade inner-city mathematics classroom, while students worked on a problem-solving task. Using Dienes' ideas as a lens, we document and examine students' ability to move beyond the mathematical context of a task toward abstractions and generalizations involving exponential, quadratic, cubic and other functions, and their graphs.

Investigating African American Students' Identity and Agency in a Mathematics and Graphing Calculator Environment at a Low-SES School

Francis Muuo Nzuki, Syracuse University; Joanna O. Masingila, Syracuse University

This study investigates how African American students at a low-SES school develop their sense of identity and agency through their participation in the mathematics classroom community of practice, which is reflected by the kinds of roles, and interactions that these students assumed and the ways in which they used the graphing calculators as tools for mathematical learning.

Saturday October 27, 2007
12:30 pm to 1:20 pm

Comstock Boardroom

Short Research Papers

Empowering Urban Preservice Mathematics Teachers Through Exploration of NAEP Data
Clara Nosegbe, Georgia State University; Shonda Lemons-Smith, Georgia State University

This study examines how exploring NAEP data informs elementary and middle preservice teachers' perspectives of mathematics teaching and learning as it relates to African American students.  The preservice teachers' professional attributes are categorized and discussed with respect to the three broad propositions of Culturally Relevant Pedagogy: conceptions of self and others, social relations, and conceptions of knowledge.

Professional Development Collaborative: Shifting Prospective Teachers' Geometry Content Experiences to First Grade Classrooms

Mary C Enderson, Middle TN State University

This study focuses on professional development of first grade teachers by immersing prospective teachers, taking a geometry content course, into their classrooms to carry out mathematics instruction by way of a teaching experiment.  A case study methodology was embraced and data collected to establish factors of importance in identifying needs for changing teachers' classroom instruction.

Emerald Bay 1

Short Research Papers

Factors Influencing the Use of Representations in the Classroom

Tami S Martin, Illinois State University; David Barker, Illinois State University

In this paper, we describe a case study focused on the interplay between teacher listening and the use of representations while implementing a reform-oriented curriculum at the 5th grade level. We found that changes in a teacher's use of representations often coincided with student indications of uncertainty or misunderstanding and the teacher's attempt to listen to student thinking.

Mathematicians are lazy bums: An investigation of teachers' framings of mathematicians

Michelle Cirillo, Iowa State University; Beth A. Herbel-Eisenmann, Iowa State University
Although popular media often provides negative images of mathematicians, we contend that mathematics classroom practices can also contribute to students' images of mathematicians. In this paper, we analyze classroom observations to explore how often, when, and how teachers frame the work of mathematicians to their students. The findings suggest that there may be a relationship between teachers' mathematics backgrounds and their references to mathematicians.

Emerald Bay 2

Short Research Papers

From arithmetic reasoning to algebraic reasoning: Problems of representation and interpretation of systems of linear equations in a middle school classroom

John Olive, The University of Georgia; Günhan Caglayan, The University of Georgia

This study uncovers many problems that 8th grade students encountered when trying to make sense of systems of linear equations in two variables, and graphs of those equations. By coordinating analyses of classroom interactions, student interviews, and teacher interviews, this study sheds light on some of the cognitive complexity of school algebra, and offers a way to address that complexity: linking quantitative and orthographic reasoning.

Secondary Mathematics Teachers' Understanding of Exponential Growth and Decay: The Case of Ben

April Strom, Arizona State University

This report focuses on a case study of one secondary mathematics teacher and his development of conceptualizing multiplicative behavior in the context of real-world applications involving exponential functions. Data collected through interviews and teaching experiment methods provided evidence for how emphasizing exponentiation as a process can result in an increased ability to describe exponential behavior in robust and powerful ways.

Emerald Bay 3

Short Research Papers

Connecting Effective Teaching and Student Learning Using the Pirie-Kieren Theory of Students' Growth of Understanding

Kelli Slaten, University of North Carolina Wilmington

In order to better understand the connections between effective teaching and student learning, two secondary mathematics teachers' uses of instructional representations are viewed from the perspective of the Pirie-Kieren theory of students' growth of mathematical understanding. Results indicate the need to examine what and how teachers communicate mathematical ideas during instruction and how that affects students' learning of those ideas.

Strengthening Mathematics Teachers' Pedagogical Content Knowledge Through Collaborative Investigations In Combinatorics

Ann R. McCoy, Decision Information Resources, Inc.; Antwanette N. Hill, Decision Information Resources, Inc.; Jacqueline J Sack, Rice University; Anne Papakonstantinou, Rice University; Richard Parr, Rice University

The Mathematics Leadership Institute immersed high school teachers in collaborative, combinatorics problem-solving experiences during its month-long summer institute. The program increased participants' pedagogical content knowledge and broadened their views about collaborative problem solving as evidenced by statistically-significant increases in test scores, post-program self-ratings of their content and problem-solving abilities, and excerpts from their journal writings.

Emerald Bay 4

Short Research Papers

Elementary Teachers' Mathematics Textbook Transformations In Terms of Cognitive Demand of Problems in Fraction Units

Ji-Won Son, Michigan State University

This study explored elementary teachers' transformations of textbooks into practice in teaching fractions in the context of recent efforts to reform mathematics education. This study focused on the first chain of teachers' transformations for classroom instructions-that of selecting activities with their textbooks. Factors that support and constrain teachers' textbook transformation approaches are also explored. This study revealed three activity selection patterns in terms of cognitive demand. Three influential factors, textbook cognitive demands, curriculum policy, teachers' view on textbooks were identified.

Preservice teachers' perceptions about learning and understanding fractions when using student work in a content course

Laura Kondek McLeman, The University of Arizona; Heather Cavell, The University of Arizona

It is vital for teachers to have a profound understanding of the mathematics they are going to teach (Ball, 1990). This study focuses on what preservice teachers' perceptions emerge when using elementary student work in a content course. Findings suggest our case-study preservice teachers' perceptions fall into three themes: role of the teacher, student understanding and participant knowledge.

Containers, Pieces, and Number: Analogies and Metaphors for Understanding Fraction in One Fourth-Grade Classroom

Marcy Britta Wood, Michigan State University

Students use metaphors to make sense of mathematical ideas. Yet, little research has been done on metaphors in mathematics classrooms. This study looked for metaphors in one fourth-grade classroom. Two findings emerged: Students primarily used nonmetaphorical analogies rather than metaphors to support their work. When students failed to use the same metaphor, they were unable to understand each other.

Emerald Bay 5

Short Research Papers

Narrative as a lens on how one teacher made changes in her mathematics teaching practice

Mary Q Foote, Queens College/CUNY

This paper examines narratives one teacher told during participation in a Professional Study Group. Through various retellings, one sees her shift the responsibility for underachievement in mathematics from the child to herself. Specific plans the teacher made to adapt her teaching practice are noted. Through her retelling of events we gain access to what supported her in forming these plans.

Prospective Secondary Mathematics Teachers' Conceptions of Mathematical Proof in the Problem-Based Instruction

Sera Yoo, The University of Texas at Austin

This study investigated prospective mathematics teachers' conceptions of proof in a course utilizing problem-based instruction. A mathematical proof survey was developed and used to assess whether different instructional approaches affect the perspectives of proof and pedagogical views held by undergraduates including secondary teacher candidates enrolled in proof-based mathematics course. The analysis of the data and discussion of the results determines and leads an understanding of the way prospective teachers' learning experiences with problem-based and lecture-based instruction influence the development of their conceptions of mathematical proof.

Emerald Bay 6

Topics: Conceptual Learning, Teacher Beliefs, Teacher Knowledge

Conversations about connections: A secondary mathematics teacher considers quadratic functions and equations

Aldona Businskas, Simon Fraser University

Ten secondary mathematics teachers were interviewed about their understanding of mathematical connections in a series of three progressively more structured individual interviews.  A model for categorizing mathematical connections is presented and used as an interpretive tool. This paper reports the case of Robert, a knowledgeable and experienced mathematics teacher.  He values making connections but finds articulating explicit specific mathematical connections difficult and makes connections of limited types.

Emerald Bay A

Topics: Problem Solving

Improvisational etiquette and the growth of collective mathematical understanding

Lyndon Charles Martin, University of East Anglia/University of British Columbia; Jo Towers, University of Calgary

In this paper we characterize the growth of collective mathematical understanding as an improvisational process. Drawing on elements of improvisational theory, in particular the notion of etiquette, to analyze extracts of classroom video data, we demonstrate how this theoretical framework can illuminate and inform collaborative group processes in a mathematics classroom.

Emerald Bay B

Topics: Algebraic Thinking, Socio-cultural Issues, Teacher Education-Inservice/Professional Development

Doing mathematics in professional education: Theorizing teacher leader learning with and through sociomathematical norms

Elham Kazemi, University of Washington; Rebekah Elliott, Oregon State University; Judy Mumme, West Ed; Cathy Carroll, West Ed; Amanda Hubbard, University of Washington

This research report describes the theoretical architecture used in new research on the development of professional educators.  The work centers on elaborating the construct of sociomathematical norms for analyzing how teachers engage in mathematical reasoning in professional development context. We will share our deliberations about how to frame professional educators' attention to sociomathematical norms using particular video-based cases.

Garden 1

Topics: Socio-cultural Issues, Teacher Education-Inservice/Professional Development, Teacher Knowledge

Explanations for the Finnish success in PISA evaluations

Erkki Kalevi Pehkonen, University of Helsinki

The book "How Finns Learn Mathematics and Science?" tries to explain the Finnish teacher education and school system and Finnish children's learning environment at the level of the comprehensive school, and thus give explanations for our PISA success. The main result is that there exists no clear explanation, but the true explanation might be a combination of several factors.

Garden II

Short Research Papers

Computers a mean to improve teachers' beliefs and their mode of instruction in the classroom

Maria Eugenia Flores Olvera, Dept. Math. Education, CINVESTAV; Simon Mochon, Center for Research and Advanced Studies, Mexico

This article presents the results of a research project, which has as its main objectives to find out the changes that are propitiated in the teaching of math by the use of a computer and a projector inside the classrooms of elementary schools. The study showed that the teachers developed their modes of instruction and their interaction skills.

Documenting the Emergence of "Speaking with meaning" as a Sociomathematical Norm in Professional Learning Community Discourse.

Phillip Clark, CRESMET/ Scottsdale Community College; Kevin Moore, Arizona State University - CRESMET; Angela Ortiz, Arizona State University - CRESMET; Josh McDaniel, Arizona State University - CRESMET; Marilyn Carlson, Arizona State University – CRESMET

Speaking with meaning emerged as a sociomathematical norm in a professional learning community (PLC).  Speaking with meaning illustrates the type of mathematical participation expected and implies that responses and suggestions are based on mathematical concepts.  This research has the potential to contribute to the theoretical construct of speaking with meaning as well as inform the instructional design of PLC's.

Mathematics Teachers' Knowledge that Supports Inquiry Teaching

Olive Chapman, University of Calgary

This paper reports on a study of secondary mathematics teachers' knowledge that supports their use of inquiry approaches in their teaching. It discusses the nature and relationships among four domains of knowledge that are key to explaining their implementation of inquiry approaches. It provides a model of the teacher's image of this network of knowledge and implications for teacher education.

Executive Boardroom
Short Research Papers

Delineating Four Conceptions of Function: A Case of Composition and Inverse

Cassondra Brown, San Diego State University; Briana Reynolds, San Diego State University

Four characterizations of students' conception of function have emerged from the research: (1) Prefunction (2) Action, (3) Process, (4) and Object. Our goal was to further define this framework in terms of student understanding of composition and inverse of functions.  From our analysis, we identified levels of sophistication within three of the four conceptions of function. We discuss the implications.

Sample Space Rearrangement (SSR): The Example of Switches and Runs

Egan J Chernoff, Simon Fraser University

In this study students are presented with sequences of heads and tails, derived from flipping a fair coin, and asked to consider their chances of occurrence. Maintaining the ratio of heads to tails provides new insight into students' perception of randomness. Responses indicate reliance on the representativeness heuristic; however, Sample Space Rearrangement (SSR) situates students' ideas within conventional probability.

Middle graders' emergent strategies using electronic mathematical board games

Veronica Hoyos, Universidad Pedagogica Nacional; Guadalupe Rodriguez, Universidad Pedagogica Nacional

Se presentan resultados de un estudio exploratorio sobre las estrategias que generan alumnos de los grados 7 y 8 de la escuela media (12 y 13 años de edad aproximadamente), cuando juegan con una versión electrónica de un juego de tablero (de 8x8 casillas). En el juego subyace el tema de la simetría, y las reglas son: (a) Cada jugador por turno coloca un dominó en el tablero, ocupando exactamente dos cuadros, los cuales no deben estar en diagonal; (b) gana el jugador que pueda colocar el último dominó. El objetivo de la exploración fue conocer las estrategias generadas por los estudiantes para ganar las partidas, y los vínculos de este medio ambiente matemático emergente (Saxe & Bermudez, 1996) con el currículum (matemático) de este nivel educativo. Destacó la emergencia de estrategias de conteo en los alumnos de grado 7, y de recursos para ganar análogos a los que se desencadenan durante la resolución de problemas, con los pupilos de grado 8. 

References: Saxe, G. & Bermudez, T. (1996). Emergent Mathematical Environments in Children´s Games. In Theories of Mathematical Learning. Steffe, Nesher, Cobb, Goldin, & Greer (eds). New Jersey: LEA.

Garden 4
Topics: Geometry, Reasoning and Proof, Teacher Beliefs

Geometry Teachers' Perspectives on Convincing and Proving When Installing a Theorem in Class

Takeshi Miyakawa, University of Michigan; Patricio Herbst, University of Michigan

This paper aims to advance understanding of instructional phenomena by focusing on the nature of an instructional situation. We argue that the decisions in managing a situation require a teacher to respond to norms by negotiating dispositions activated in the situation that could contradict each other. We illustrate this point examining the situation of installing theorems in high school geometry.

Saturday October 27, 2007
1:30 pm to 2:20 pm

Comstock Boardroom

Short Research Papers

Low Achieving Middle School Students' Conceptions of "Same Shape"

Dana C. Cox, Western Michigan University; Jane-Jane Lo, Western Michigan University; Tabitha Mingus, Western Michigan University

In this study we explore intuitions of "same shape" held by low achieving middle school students through an analysis of their strategies for differentiating, classifying and constructing similar figures. Findings suggest that student's intuitions of "shame shape" are not reliable and vary by context. There is a need to include more diverse figures in the study of similarity.

Concept Maps, Interpretive Essays, and the Development of Geometric Thinking With Respect to Axiomatic Systems

Linda A. Bolte, Eastern Washington University

This study explores the use of concept maps and accompanying essays as a means to foster the development of higher levels of geometric reasoning with respect to finite, neutral, Euclidean, and non-Euclidean geometries and characterizes the journey of preservice secondary teachers toward an integrated understanding of several axiomatic systems.

Emerald Bay 1

Short Research Papers

Exploring Novice and Experienced College Mathematics Instructors' Perceptions and Self-efficacy around Teaching and Learning

Shandy Hauk, University of Northern Colorado; April B. Judd, University of Northern Colorado; Cindy Kronauge, Prime Solutions; Bernadette Mendoza-Spencer, University of Northern Colorado; Nissa Yestness, University of Northern Colorado

We profile the views of teaching, learning, professional development, and self-efficacy of novice and experienced college mathematics instructors (CMIs). This snapshot of CMIs is based on survey responses from at least 140 participants (half with fewer then 3 years teaching experience, half with 3 or more) from 2- and 4-year colleges and advanced degree granting universities across the United States.

Mathematics affect: symptom not cause. Understanding the student's mathematics self in relationship is key

Jillian Mary Knowles, Endicott College

In my dissertation project I explored, with college statistics students, the hypothesis that affective problems, found to figure significantly in achievement, are not causes of mathematics distress but rather symptoms of students' mathematics relationality. My study, piloting a relational counseling approach integrated with constructivist tutoring, provided support for my hypothesis and effective ways to help students repair and develop their mathematics selves

Emerald Bay 2

Topics: Socio-cultural Issues

Discursive Tools for Supressing and Inviting Dialogue in the Mathematics Classroom

David Wagner, University of New Brunswick; Beth A. Herbel-Eisenmann, Iowa State University

Responding to grade 11 mathematics students' concerns, we examined a broad set of mathematics classroom transcripts to examine how the word 'just' can be used to suppress or invite dialogue. We used corpus linguistics tools to quantify the extensive text, and, in the tradition of critical discourse analysis, to prompt reflection on a range of possibilities for directing classroom discourse.

Emerald Bay 3

Topics: Socio-cultural Issues, Teacher Education-Preservice, Teacher Knowledge

Creating Third Spaces: Integrating Family and Community Resources into Elementary Mathematics Methods

Corey Drake, Iowa State University; Lori Norton-Meier, Iowa State University

In this paper, we examine theory and practice related to creating spaces for pre-service teachers to learn about incorporating family and community resources into elementary mathematics and literacy. Using interview data, as well as excerpts from pre-service teachers' reflections, we first define overlaps between mathematics and literacy, and between family and community funds of knowledge and school-based content. We then describe how pre-service teachers learned about, experienced, and enacted these overlaps in three distinct, but intersecting spaces - the elementary classroom, the university methods class, and the community.

Emerald Bay 4

Short Research Papers

Developing Fraction Understanding in Prospective Elementary Teachers

Stacy Reeder, University of Oklahoma; Juliana Utley, Oklahoma State University

This study addresses the question, "how can teacher educators productively challenge, change, and extend what prospective teachers bring to methods courses?" specifically with respect to their understanding of fractions. The results indicate that prospective elementary teachers bring with them a limited understanding of fractions to their methods courses and that experiences in methods courses can change and extend those understandings.

Tools for Implementing Standards-Based Teaching for Low Achievers: A mixed methods study of grade 7, 8, & 9 students learning of fractions

Catherine Diane Bruce, Trent University; John A. Ross, University of Toronto

This study examines effects of the implementation of content specific and student-need specific computer-based learning tasks with students struggling to learn about fractions. We employed a three-phase mixed methods approach with 89 teachers of Grades 7, 8 and 9 to test a model for increasing lower performing students' understanding, confidence, and achievement within the classroom context.

Preservice Secondary Teachers' Technology Experiences In A Caribbean Context

Pier Angeli Junor Clarke, Georgia State University

This study examines the experiences and perceptions of preservice secondary school mathematics teachers in a Caribbean context as they explored with technology in their practices. Despite facing similar challenges of developed countries when new qualified teachers apply new technologies, they found the benefits for students and teachers were phenomenal in stimulating interest, motivation and improvement in their students' mathematics performance.

Emerald Bay 5

Topics: Algebraic Thinking, Teacher Education-Preservice, Teacher Knowledge

Developing Pre-Service Teachers' Models of Algebraic Generalizations

Jean E. Hallagan, SUNY-Oswego; Audrey C. Rule, SUNY-Oswego; Lynn F. Carlson, SUNY-oswego

This paper describes elementary pre-service teacher's models of connecting algebraic generalizations with a related contextual problem. After a pre-test, subjects engaged in model-eliciting activities by finding objects to represent a generalization of the form y=ax+b, and an accompanying survey sheet regarding the intervention (Doerr & Lesh, 2003). Results indicated refinement and expansion of models despite initial difficulty with authentic applications.

Emerald Bay 6

Short Research Paper

Content Courses for Middle School Teachers Lead to Higher Self Efficacy

Lyn Swackhamer, University of Colorado at Denver; Karen Koellner, University of Colorado at Denver; Carole Basile, University of Colorado at Denver

This paper examines the impact of content courses on middle school teachers self efficacy. The survey instrument selected to measure teachers' self-efficacy was the STEBI-B which provided insight into teachers personal efficacy and teachers outcome efficacy. A multiple regression showed that the number of content courses taken positively correlated with teacher's personal and outcome efficacy.

Social Justice as Motivation for Choosing a Mathematics Program: Teachers' Perspective

Dawn Pollon, OISE/University of Toronto; Saad Chahine, OISE/University of Toronto; Monique Herbert, OISE/University of Toronto; Olesya Falenchuk, OISE/University of Toronto; Joan Moss, OISE/University of Toronto

Social justice is a common theme in educational psychology, but rarely enters the domain of math education. Analysis of teacher interviews, conducted as part of a large, ongoing study, revealed that some teachers hold social justice motives that influence their selection of mathematics materials and programs. Within this proposed paper we present the elements that emerged from the interviews with support from the cases of two exemplary teacher interviews that best illustrate this phenomenon.

Emerald Bay A

Topics: Teacher Beliefs, Teacher Knowledge

Reifying Teachers' Tacit Knowledge About Teaching: Closing the Gap Between Theory and Practice

Peter Liljedahl, Simon Fraser University

In this proposal I examine teachers' knowledge and beliefs about teaching, and how that knowledge/beliefs guides teachers' practice. I propose that such knowledge/beliefs can exist either at the subconscious level or the conscious level, and that through a process of reification teachers can move knowledge/beliefs from the subconscious to the conscious.

Emerald Bay B

Topics: Algebraic Thinking, Problem Solving
Mathematics of College Algebra Students: The Interplay between Students&#8217; Self-Efficacy and Formal Mathematical Beliefs

Victor Cifarelli, UNC Charlotte; Tracy Goodson-Espy, Appalachian State University

The study examined the mathematical beliefs of College Algebra students. Subjects (N=30) were interviewed as they solved algebra problems. Drawing from the episodes of the students, the analysis identified formal mathematical and self-efficacy beliefs as playing prominent roles in the solutions of the students. The findings improve our understanding of the interactions between a student&#8217;s mathematical beliefs and actions.

Garden 1

Topics: Conceptual Learning, Probability and Statistics

Expert Understanding of Arithmetic Mean

Deborah L MacCullough, Philadelphia Biblical University

Arithmetic mean is a concept which, although simple in form, is complicated to fully understand. The study examined how experts understood arithmetic mean in order to provide articulations of their understandings. Analysis of five interviews led to an articulation of two distinct conceptions. A hypothesis of a connection between the algorithm and mean as a point of balance was developed.

Garden II

Topics: Problem Solving, Teacher Education-Inservice/Professional Development, Whole Numbers

Fidelity of Implementation: Characterizing Teachers' Instructional Moves in the Context of a Standards-based Curriculum

Alison Castro, University of Illinois at Chicago; Stacy Ann Brown, University of Illinois at Chicago; Kathleen Pitvorec, University of Illinois at Chicago; Catherine Ditto, University of Illinois at Chicago

Recent calls for research on the impact of the Principles and Standards for School Mathematics (NCTM) indicate a need to better understand the relationship between teachers and curricula. This paper examines 2nd grade teachers' implementation of Standards-based whole number lessons in terms of an enactment's fidelity to two curricular forms: the literal and the intended curricula, and then in terms of teachers' instructional moves. In so doing, we explore interactions between teachers' instructional moves and students' opportunities to learn mathematics. We conclude by considering how curricula support or fail to support teachers' instructional moves and choices.

Executive Boardroom
Topics: Conceptual Learning, Probability and Statistics, Teacher Education-Preservice

Elementary Preservice Teachers' Informal Conceptions of Distribution

Daniel Canada, Eastern Washington University; Matthew A. Ciancetta, California State University Chico

This paper examines how elementary preservice teachers reasoned distributionally as they considered graphs of two data sets having identical means but different spreads. Results show that the subjects whose response integrated both averages as well as variability in the data were likelier to see the data sets as fundamentally different despite the identical means used in the task.

Garden 4
Topics: Teacher Education-Inservice/Professional Development, Technology

Incorporating Digital Technologies to the Mathematics Classroom: In-Service Teachers Reflect on the Changes in their Practice

Ana Isabel Sacristan, Center for Research and Advanced Studies (CINVESTAV); Ivonne Twiggy Sandoval, ILCE; Nadia Gil, Center for Advanced Studies and Research (CINVESTAV)

We report data from six primary and middle-school in-service teachers in Mexico, who have been reflecting on the changes in their -and their colleagues'- practice when incorporating digital technologies (DT) to their mathematics classrooms. The changes documented take into account different aspects: the teacher, didactical materials, classroom interactions, students' learning and motivation, technical aspects and the broader school community context.

Saturday October 27, 2007
2:30 pm to 3:20 pm

Comstock Boardroom

Short Research Papers

The development of number sense and efficient strategies

Teruni de Silva Lamberg, University of Nevada, Reno; Sudi Balimuttajjo, University of Nevada, Reno

In this study, we explore student understanding of binary operations by examining problem solving strategies used by 3, 4 and 5th grade students in a standard two step problem involving addition and subtraction.  The strategies that emerged involved either numeric or pictorial strategies. Implications for students problem solving strategies across grades and facilitating student understanding of binary operations is provided.

Nonstandard models of arithmetic found in student conceptions of infinite processes

Robert Ely, University of Wisconsin-Madison

235 undergraduate calculus students' written responses to a problem involving an infinite process were analyzed and supplemented by a several student interviews.  The responses suggest that several existing accounts of student thinking about infinite processes, including APOS theory, are incomplete.  The accounts fail to recognize nonstandard models of our number system, alternate but coherent, underlying some student conceptions of infinity.

Towards effective teaching of logarithms: the case for pre-service teachers

Tanya Berezovski, Saint Joseph's University

This report is a part of ongoing research on pre-service secondary mathematics teachers' content knowledge. The study draws data from two sources: the Math Play and the peer-job-interview. The analysis based on practice-based theory of mathematical knowledge for teaching (Ball et al, 2006), and the system of frameworks for interpreting understanding of logarithms and logarithmic functions (Berezovski & Zazkis, 2006). The results of this study indicate participants' disposition towards a procedural approach and reliance on rules, rather than on the meaning of concepts.

Emerald Bay 1

Short Research Paper

Investigating Peer as 'Expert Other' During Small Group Collaborations in Mathematics

Donna Kotsopoulos, Wilfrid Laurier University

Adler (1998) concluded from her study of small group settings that the inner dynamics of the group often reflected a small class setting. Mercer (1996), however, contends that peer discourse is reflective of symmetrical relationships; thus, the role of 'teacher' may only be illusionary in that there is an absence of "a more highly structured awareness" (Sfard, Nesher, Streefland, Cobb, & Mason, 1998, p. 49). Using these prior studies as a base, this work will examine the potential of peer as 'expert other.'

Researching Teacher Learning: Centering the Teaching of Mathematics on Urban Youth

Laurie Rubel, Brooklyn College of the City University of New York

This paper describes research that fosters, documents, and analyzes a collaborative project between a university researcher and local middle and high school teachers. An operational framework of centering the teaching of mathematics is provided. The paper provides a theoretical analysis of how mathematics teachers, as individuals and as a professional community, learn to center their mathematics teaching on students in an urban setting.

Promoting Complexity Research In Mathematics Education Immaculate

Kizito Namukasa, The University of Western Ontario; Miranda Helena Kaayo, University of Alberta; Joyce Mgombelo, Brock University

Recently has been an interest in the significance of complexity theories for educational research. Complexity theory allows researchers to experience a shift in thinking to a "middle way" mentality of proscriptive studies. Common principles of researching in this middle way, however, have not yet been articulated. The paper reports on an inquiry about methodological commonalities, the principles that appear to guide complexity-based studies. The inquiry involved content analysis of seven complexity based theses. The commonalities amongst others include: task oriented research, researchers as close participant-observer, multiple research observers and diverse data interpretations. We argue that to the extent that studies framed by complexity theory have common modes of inquiry that are unique, complexity theory is a methodology.
Emerald Bay 2

Short Research Papers

Enactive Cognition and Spinoza's Theory of Mind

Kerry Handscomb, Simon Fraser University

There are remarkable similarities between enactive cognition and Spinoza's theory of mind. According to Spinoza, mathematical knowledge develops from common notions; common notions can be understood within the enactive perspective as recurrent patterns of inaction. Human embodiment within a deeply structured world, informed by Spinoza, offers an alternative to constructivism as a framework for mathematics education research.

Emerald Bay 3

Graduate Student Session:
Getting the Job You Want: Interviewing and Landing a Job

Chair: Michelle Cirillo
Panelists: Shannon Dingman,  University of Arkansas Lynn Hart, Georgia State University , Corey Drake, Iowa State University

Emerald Bay 4

Topics: Advanced Mathematical Thinking, Research Methods

Examining Function Understanding from Contexts using Concept Maps

Garrett Kenehan, The California Maritime Academy

This paper describes the use of concept maps for analysis of a design experiment.  The design experiment was done to explore function understanding in three real-world contexts: motion, cryptology, and sound.  Concept maps were then drawn by the investigator from student responses on a pre- and post-interview assessment.  Analyzing these provides insight into the students' conception of function.

Emerald Bay 5

Topics: Geometry, Teacher Education-Inservice/Professional Development

Experiential models of students' geometry thinking: Case studies of two secondary mathematics teachers

Ginger A Rhodes, University of Georgia

Teachers must have an understanding of students' mathematical thinking in order to create meaningful learning opportunities. Literature on learning trajectories and geometric reasoning provide a framework for investigating the ways that teachers make sense of their students' thinking. This paper will report on two case studies that examined the experiential models of students' geometric thinking created by secondary teachers.

Emerald Bay 6

Topics: Teacher Beliefs, Teacher Education-Preservice

Content Knowledge Achievement: Placing Mathematics Content for K-8 School Teachers in Context through Field Experiences

Julie Sliva Spitzer, San Jose State University; Amy Strage, San Jose State University; Trisha A. Bergthold, San Jose State University

This study reports on changes in preservice teachers' knowledge of content, pedagogy, and school cultures developed during field experiences in their mathematics courses.  Analysis of data points to positive outcomes and reactions.  This paper will address the motivating factors, design issues, and results of implementing field experiences for prospective K-8 teachers in the context of their mathematics coursework.

Emerald Bay A

Topics: Advanced Mathematical Thinking

A Comparative Study of the Achievement of Graduates of National Science Foundation-Funded and Commercially Developed High School Mathematics Curricula in Their First Year of University Mathematics Work

Michael Harwell, University of Minnesota; Thomas Robert Post, Univ of Minnesota

The selection of K-12 mathematics curricula has become a polarizing issue for schools, teachers, parents, and other educators.  This has raised important questions about the long term influence of these curricula.  This study examined the impact of participation in either a National Science Foundation-funded or commercially developed mathematics curriculum in high school on the difficulty level of the first university mathematics class a student enrolled in, and the grade they earned in that class.  The findings indicated that student participation in a particular high school curriculum was related to their mathematics knowledge in eighth grade, their ACT mathematics score, overall high school GPA, and the number of levels of high school mathematics taken.  High school curricula also affected the difficulty of their first university mathematics class but not to their grade in that class.  The achievement gaps initially identified in eighth grade persisted throughout high school.  The results also provide evidence of differential course-taking in college.

Emerald Bay B

Topics: Teacher Education-Inservice/Professional Development, Teacher Knowledge

The Role of the Facilitator in Promoting Meaningful Discourse among Professional Learning Communities of Secondary Mathematics and Science Teachers

Marilyn Carlson, Arizona State University – CRESMET

This paper reports results from investigating the role of facilitators in professional learning communities of mathematics and science teachers. Facilitators who made efforts to understand the reasoning patterns of PLC members were more effective in promoting quality discourse among the members of the PLC. The paper describes and contrasts various manifestations of decentering that were observed among PLC facilitators in four different PLC's over the course of one year.

Garden 1

Short Research Papers

Students Making Sense of Models for Fraction Multiplication and Division

Kathleen Cramer, University of Minnesota; Terry Wyberg, University of Minnesota; Seth Leavitt, Minneapolis Public Schools

This paper will discuss the findings of a curriculum research project related to multiplication and division of fractions. This study is based on student interviews and classroom observations during two one-month long teaching experiments in two urban classrooms. We found how students make sense of complex situations involving fraction multiplication and the effectiveness of various models on student learning.

Preservice Teachers' Modeling of Fractions: Connecting Symbols and Meaning

Suzanne L. Reynolds, Kean University; Elizabeth B. Uptegrove, Felician College

For prospective teachers who have learned mathematics only through the memorization of procedural skills, the development of conceptual knowledge is challenging. We discuss here some of the strategies we use to help college students enrolled in teacher training programs make sense of the symbols used to represent fractions and operations on fractions.

Real-World Contexts and Classroom Curricula: Relevance and Mathematizability

Andrew Haiwen Chu, CUNY Graduate Center

This practitioner research considers how real-world contexts can support mathematics teaching and learning.  Examining both a specific curriculum unit and the growth of the practitioner's curriculum over time, this report articulates and applies a framework of relevance and mathematizability to problem contexts and centeredness, individualization, re-presented complexity, and congruence to curriculum.

Garden II

Topics: Problem Solving, Reasoning and Proof, Technology
High school teachers' cognitive schemes shown in problem solving approaches based on the use of technology

Aarón Reyes-Rodríguez, Cinvestav; Manuel Santos-Trigo, Center for Research and Advanced Studies, Cinvestav

This study documents the type of proof schemes that high school teachers developed in problem solving scenarios that involve the use of dynamic software (Cabri-Geometry). Results indicate that the subjects' use of dynamic software to represent mathematical objects and situations dynamically not only favors their ways to formulate conjectures, but also the schemes' construction to support those conjectures.

Executive Boardroom
Short Research Papers

Exploring Latino Students' Understanding of Measurement on NAEP Items

Cynthia Oropesa Anhalt, University of Arizona; Anthony Fernandes, University of Arizona; Marta Civil, University of Arizona

This study investigates Latino students' use of their linguistic and mathematical knowledge when solving NAEP measurement problems.  Our study is grounded on a sociocultural perspective in which multiple resources are used to represent mathematical ideas.  The video recordings of the task-based interviews highlight some of the challenges but also the richness in these students' thinking.

High School Mathematics Teachers' Use of Multiple Representations When Teaching Functions in Graphing Calculator Environments

Levi Molenje, Syracuse University

This study explored how teachers plan their lessons to accommodate multiple representations and how graphing calculators affect the teachers' approaches to teaching functions. Participants were high school mathematics teachers, while data were collected via a survey, task-based interviews, and classroom observations. Results showed that calculators influenced the teachers' selection and design of instructional tasks while the tasks mediated calculator usage.

Exploring Connected Understanding in Context

Hope Gerson, Brigham Young University; Janet Guymon Walter, Brigham Young University

We characterize connections students make as they collaboratively explore challenging open-response tasks in a teaching experiment in university calculus. To characterize students' connections, we use metaphor, linguistic invention, and conceptual blending. Students built connections between life experiences, context, and mathematics and used these connections to understand the task, communicate, provide warrants, solve the problem, and build conceptually important calculus ideas.

Garden 4
Topics: Probability and Statistics, Teacher Education-Preservice, Technology

Prospective Teachers' Use of a Videocase to Examine Students' Work

Karen Hollebrands, North Carolina State University; P Holt Wilson, North Carolina State University; Hollylynne Stohl Lee, North Carolina State University

Whether the use of technology will enhance or hinder students' learning depends on teachers' decisions when using technology tools. These decisions are generally informed by teachers': 1) knowledge of mathematics, 2) knowledge of technology, and 3) knowledge of pedagogy. These three components are essential to a teacher's technological pedagogical content knowledge (TPCK), a type of knowledge several researchers have characterized that is needed for teachers to understand how to effectively use technology to teach specific subject matter. This study focuses on one aspect of teachers' TPCK: teachers' abilities to analyze students' understandings, thinking, and learning with technology.

Saturday October 27, 2007
3:45 pm to 5:30 pm

Comstock Boardroom

Working Group

Gender and Mathematics

The Gender and Mathematics Working Group has met annually at PME-NA since 1998 except for the year of the joint meeting with the International Group for the Psychology of Mathematics Education in 2003. The Working Group has a website http://www.newark.osu.edu/derchick/pmena.htm maintained by Diana Erchick, who is unable to make the PME-NA meeting in 2007. In past years, the group has continued work on revising papers for inclusion in a monograph on Gender and Mathematics, has facilitated the planning of collaborative work among WG members, and has offered advice and critique to members developing both empirical and theoretical inquiries addressing social agency and its role in women's and girls' learning, teaching and researching in mathematics education, exploring both social and psychological perspectives.

Session Organizer: Teruni de Silva Lamberg, University of Nevada, Reno
Gender and Mathematics Joanne Rossi Becker, San Jose State University
Emerald Bay 1

Discussion Group

Issues facing research examining mathematics teaching and learning in "urban" contexts

In this discussion group, participants will share their work examining the teaching and learning of mathematics in "urban" settings. We hope to (1) develop greater understanding of the research agendas that contribute to understanding and addressing the challenges of mathematics teaching and learning in urban contexts; and (2) collaborate on issues of research design and analysis raised in such studies.

Session Organizer: Ann Ryu Edwards, University of Maryland, College Park
Chairs: Ann Ryu Edwards, University of Maryland, College Park; Laurie Rubel, Brooklyn College of the City University of New York; Joi Spencer, University of San Diego
Emerald Bay 2

Discussion Group

Lesson Study Discussion Group - Year Two

Over twenty researchers attended the initial meeting of the Lesson Study Discussion Group in Merida, Mexico (2007). Five projects brought artifacts for review. The discussion included current trends and issues including various configurations of lesson study, roadblocks to implementation and its usefulness as a professional learning model. Working papers for exchange at the 2008 meeting are being prepared.

Session Organizer: Lynn C Hart, Georgia State University
Chairs: Lynn C Hart, Georgia State University; Alice Sanders Alston, Rutgers University; Makoto Yoshida, Global Education Resources
Emerald Bay 3

Discussion Group

Pre-Service Teachers' Philosophies & Intellectual Development for Planning and Teaching Problem-Solving in an Integrated Context

The organizers of this discussion group would like to bring together professionals who are interested in exploring issues related to pre-service teachers' abilities to plan and implement problem-solving events in an integrated context. Specifically, participants in this group will focus on analyzing pre-service teachers' attitudes towards knowledge and beliefs about best teaching practices in the mathematics classroom with respect to William Perry's (1970) scheme of intellectual development. Examples of pre-service teachers' integrated units and responses to interview questions will be used for analysis and to help guide group discussion. We feel that this analysis and discussion may help us understand how we can better prepare our future educators to be effective teachers and agents of change within our school systems.

Session Organizer: Heidi J. Higgins, Missouri State University
Chairs: Heidi J. Higgins, Missouri State University; Debbie A Powell, Missouri State University
Emerald Bay 4

Working Group

Research on mathematics graduate teaching assistants: Developments in theory and applications

This working group provides a space for mathematics educators interested in understanding the professional needs of mathematics graduate student teaching assistants.. Group members discuss projects in various stages of completion and consider how their work is informed by existing K-12 mathematics teaching literature. Additionally, the group showcases finished work and assists the community in developing a research agenda.

Participant: Teri J Murphy, University of Oklahoma
Session Organizer: Natasha Speer, Michigan State University
Emerald Bay 5

Discussion Group

Structuring and Evaluating Field Experiences for Prospective Elementary and Middle School Teachers: Issues and Logistics

This new discussion group aims to articulate issues and develop an agenda for structuring and evaluating field experiences in undergraduate mathematics content courses. We have implemented field experiences in mathematics courses for prospective K-8 teachers since Spring 2004 with positive reactions from students and positive gains in content knowledge. However, several issues remain that limit the effectiveness of the experience and the extent to which it can be evaluated. In this paper, we outline the evolution of our field experience assignments and their effects on student learning and perspectives. We also describe details of ongoing issues pertaining to the logistics, assignment structure, underlying psychology, and evaluation of field experiences and propose a plan for ongoing engagement, reflection, and discussion of these issues.

Session Organizer: Trisha A. Bergthold, San Jose State University
Discussants: Julie Sliva Spitzer, San Jose State University; Trisha A. Bergthold, San Jose State University
Emerald Bay 6

Discussion Group

The Use of Prediction in Mathematics Classrooms

The role of prediction deserves attention in the field of mathematics education because prediction plays an important role in reasoning, students' predictions can reveal students' conceptions, and prediction facilitates learning. This discussion group allows participants to gain an overview of existing research, exchange perspectives, discuss theoretical and methodological issues, identify potential areas of research, and consequently form collaborative teams.

Session Organizer: Kien H. Lim, University of Texas at El Paso
Chair: Kien H. Lim, University of Texas at El Paso
Participants: Ok-Kyeong Kim, Western Michigan University; Francisco Cordero, Centro de Investigación y Estudios Avanzados del IPN; Gabriela Buendía, Universidad Nacional Autónoma de Chiapas; Lisa Kasmer, West Middle School
Emerald Bay A

Working Group

Models and Modeling

Session Organizer: Margret Hjalmarson, George Mason University
Participants: Richard Lesh, Indiana University; Guadalupe Carmona, University of Texas at Austin; Tamara J. Moore, University of Minnesota; Margret Hjalmarson, George Mason University
Emerald Bay B

Discussion Group

The Pedagogical Preparation of K-12 Mathematics Teachers: A Discussion Group on Methods Courses and Related Work

This discussion group will develop and support research on the pedagogical preparation of mathematics teachers with a focus on studying methods courses across institutional and political boundaries. Individuals who are beginning work in this field should benefit from engaging with a community of researchers and examining and discussing the usefulness and limitations of various assessments and research methods.

Session Organizer: P. Mark Taylor, University of Tennessee

Chairs: P. Mark Taylor, University of Tennessee; Robert N. Ronau, University of Louisville

Participants: Stephen Joseph Pape, University of Forida; Barbara Dougherty, University of Mississippi; Gladis Kersaint, University of South Florida; Jennifer Chauvot, University of Houston; Mary Lou Witherspoon, Austin Peay State University; Jennifer Bay-Williams, University of Lousiville; Gail Burrell, Michigan State University; Jennifer Hegeman, Missouri Western University; Lisa Caswell, Western Governors University; Fran Arbaugh, University of Missouri

Garden 1

Discussion Group

Discussion Group on Preservice Elementary School Teachers Content Knowledge in Mathematics

This study group will examine the current research studies on preservice elementary school teachers' content knowledge in mathematics and how findings from such studies have influenced teaching practices. The attendees will be invited to share their own findings, discuss the directions and designs of possible future studies, and explore opportunities for collaboration in this research area.

Session Organizer: Eva Thanheiser, Rutgers University
Participants: Eva Thanheiser, Rutgers University; Jane-Jane Lo, Western Michigan University; Daniel Canada, Eastern Washington University; Signe Kastberg, Indiana University; Colleen Eddy, University of North Texas

Garden II

Working Group

Transnational and Borderland Research Studies in Mathematics Education
This Working Group will continue work that we initiated last year as a Discussion Group. Similar to the 2006 conference, we will focus on transnational and borderland research studies across sending and receiving communities in Mexico and the U.S to move transnational research agendas forward. Participants will consider multiple aspects of children's experiences with mathematics, including curriculum, classroom participation structures, mathematical reasoning and discourse (both in and out of school), and parents' perceptions and beliefs about mathematics instruction.

Session Organizer: Richard Kitchen, University of New Mexico
Executive Boardroom
Working Group

Working Group For Learning To Reason Probabilistically Through Experiments And Simulations

Recent foci in the Working Group have been to understand: (1) students' and teachers' reasoning when simulating probability experiments with hands-on materials and computer tools, and (2) connections between probability and statistical concepts such as inference and variability. At PME-NA 29 the group will build on the research agenda that it began at PME-NA 27 in Roanoke and expanded in PME-NA 28 Mérida, Yucatán, Mexico. Group members will revisit previous research and follow-up on preliminary designs for cross-national, collaborative research to be conducted in 2008. Emerging research from Working Group members will lead to a set of papers that could comprise a monograph, journal special issue, and/or joint presentations at future conferences.

Session Organizer: Hollylynne Stohl Lee, North Carolina State University
Chairs: Hollylynne Stohl Lee, North Carolina State University; Jesse (Jay) L. M. Wilkins, Virginia Tech; J. Todd Lee, Elon University
Garden 4
Working Group

Working Group on Mathematics Classroom Discourse

Mathematics classroom discourse is a relatively new area of inquiry and it is imperative that we begin to turn our attention to understanding how ideas about discourse or classroom mathematics talk can be a tool for transforming classroom interactions and impacting students. One goal of these sessions is for all participants to depart with new ideas or directions for their own work (e.g., research, PD, preservice education) and/or new connections with colleagues that ground future research projects, collaborations, publications, or discussion forums for ongoing work.

Session Organizer: Beth A. Herbel-Eisenmann, Iowa State University
Chairs: Beth A. Herbel-Eisenmann, Iowa State University; Megan Staples, University of Connecticut; Jeffrey Choppin, University of Rochester; David Wagner, University of New Brunswick
Sunday October 28, 2007
7:00 am to 8:00 am

Pre-function Promenade at Harveys

POSTER SESSION

From Research to Practice: Teaching Fractions Conceptually Christina Silvas-Centeno, John Muir Middle School

Cheryl D. Roddick, San Jose State University

This poster will describe the process of collaboration in the development of an hands-on unit for teaching fractions, and will present the evolution of the activities over the course of the year. 

Important Mathematics and Powerful Pedagogy (IMP^2)

Cos Dabiri Fi, The University of Iowa

The paper will present a brief description of the IMP^2 project. Present design of the professional development (PD) activities and discuss the design, enactment, and emerging findings of the research study associated with the project. The professional interventions include content (legacy and future high school mathematics content) and pedagogy (lesson study approach).

Linking Data, Values and Context in an Algebra Writing Assignment

Susan Staats, University of Minnesota; Chris Batteen, University of Minnesota

Undergraduate algebra students wrote a personal reaction to an international proposal to reduce malaria in Africa. Qualitative analysis showed that contextual detail in students' writing was associated with the use of multiple data sources and with the effective use of mathematics as evidence. Contextualization in mathematical writing can reveal the degree to which socially-engaged mathematics is meaningful to students.

Looking at the Students' Learning of Linear Relationships in a Computer Environment through Piaget's Theory

S. Asli Ozgun-Koca, Wayne State University

Manipulating dynamic and linked multiple representations with the help of technology has become one of the promising environments for students to study various algebra concepts. In this research, students studied linear relationships with linked and semi-linked versions of the same multi-representational software. This presentation will share the analysis of students' learning processes in these environments through Piaget's stage independent theory.

Mathematical Learning Disabilities: An Exploratory Case Study

Katherine Elizabeth Lewis, UC Berkeley

Mathematical learning disabilities research has been constrained by operational definitions that rely on achievement measures and do not provide diagnostic information about the disability itself. This case study employs a contrasting methodology that captures learning difficulties as they occur during weekly tutoring sessions.  Microgenetic analysis is used to identify persistent difficulties and compensatory strategies, which provide insight into the nature of the disability itself.

Representations as a Means for Mathematical Communication

Gemma Mojica, North Carolina State University; Amanda J. Lambertus, North Carolina State University; Sarah B Berenson, NC State University; P Holt Wilson, North Carolina State University

Our focus was on how middle school students communicated their generalizations of patterning tasks during one cycle of a teaching experiment. During this teaching experiment, eighth-grade pre-algebra students engaged in patterning tasks to promote the development of algebraic reasoning. Using representations as a framework for identifying students' communication of their generalizations, findings indicate students privilege certain representations while not utilizing others.

Student Interpretations of a Graph of Motion: An Analysis of how Joint Focus of Attention Mediates Conceptions

William Zahner, University of California, Santa Cruz; Tamara Ball, University of California, Santa Cruz; Judit N. Moschkovich, University of California, Santa Cruz

This study describes four pairs of bilingual students interpreting graphs of motion (distance versus time).  All pairs interpreted a horizontal segment on the x-axis as "stopped," while they shifted between contradictory interpretations of the three nonzero horizontal segments. Using a sociocultural framework, we describe how pairs' joint focus of attention alternated between one-dimensional and two-dimensional aspects of the graph.

Supporting Girls' Participation and Efficacy in Discussion-Intensive Math Classrooms
Allison Beth Hintz, University of Washington

This study provides much needed analyses of girls' underlying feelings about participation in discussion-intensive math classrooms. Drawing on findings from interviews with middle school girls, this poster will display three representative students' reports about working with classmates. Implications for supporting girls' participation and feelings of efficacy are discussed and connected to research in sociocultural theory and affect in mathematics.

The Influence of Problem Statement Format and Problem Situation on Representation Processes Richard Gerber, Medaille College

Thomas Schroeder, State University of New York at Buffalo

This paper examines cognitive structures activated as learners re-present verbal problem statements as algebraic experiences. Symbolization is viewed as a dynamic interaction among three knowledge structures. Capacity to write equations is related to the congruence among these structures. Participants' responses are analyzed to uncover the nature of the activated knowledge. The results provide insight into learners' cognitive structures and activity.

The Non-mathematical Aspects of Mathematical Problem Solving in Urban Classrooms

Larry Ramkissoon, Rutgers University; Lisa B. Warner, Rutgers University; Roberta Schorr, Rutgers University

This research is part of a larger study that seeks to identify the ways in which the social context influences the mathematical problem solving of a group of students in an inner-city classroom. We do this by examining video data of an 8th grade inner-city classroom as students work on a mathematical task.

Advancing theories of teaching, learning and professional development through analyses of iterative cycles of Lesson Study : A Design Experiment

Richard Messina, Institute of Child Study University of Toronto; Kelly Goorevich, Institute of Child Study University of Toronto; Elizabeth Morley, Institute of Child Study University of Toronto; Joan Moss, OISE/University of Toronto

In this poster we add to and extend the Lesson Study knowledge base by presenting the methods and findings of a 2-year Lesson Study project. Analyses based on a design research paradigm allowed us to track the development of the various learning communities involved-- children, teachers, preservice teachers and researcher. We present selected results and speculate on an expanded role of the teacher.

Beginning Algebra Students' Notions of Change

Karen Russell, Centennial Campus Middle School; Peter H Wilson, North Carolina State University; Amanda J. Lambertus, North Carolina State University; Sarah B Berenson, NC State University

This poster presents findings from an ongoing design experiment that seeks to help students form ideas about covariation and function with pattern finding activities.

Building A Teaching Community through Building 3D Geometry Lessons

Rebecca Ambrose, University of California-Davis; Lola Muldrew, Unviersity of California-Davis

Using the work of six elementary school teachers and two University mathematics educators, we employ Grossman, Wineburg and Woolworth's (2001) construct essential tension to consider the potential of designing 3D geometry lessons as a site for professional development. We highlight how the novelty of the domain promoted intellectual renewal and direct applicability.

Teaching Data Analysis inside of an Algebra Curriculum: The Role of Content Knowledge

Steven Robert Jones, University of Maryland

Teacher content knowledge is one of many factors that influence teaching, though we are not certain in what ways and to what extent.  Also, we do not know exactly how that knowledge plays a role in the classroom.  This poster will describe the ways in which two teachers' content knowledge affected their teaching of Data Analysis within an Algebra I curriculum.

Activity Structures of Middle Grades' Mathematics Classrooms

Michelle Cirillo, Iowa State University; Beth A. Herbel-Eisenmann, Iowa State University

The purpose of this poster is to describe common Activity Structures (i.e., how people interact with each other using a mutually constituted set of expectations about what can happen next (Lemke, 1990)) of middle grades' classrooms to provide a more nuanced understanding of mathematics classroom practices.   The findings reported here reflect a first step in investigating these Activity Structures to understand the complexities of the broader practices that occur in mathematics classrooms.

'Show me your Math': Inviting Children to do Ethnomathematics

Lisa Lunney, St.Francis Xavier University / University of New Brunswick; David Wagner, University of New Brunswick

From ethnomathematical conversations with Aboriginal elders in Eastern Canada, we concluded that community children could do more authentic ethnomathematics than we could. This inspired a regional internet-based fair- school children from all levels would display the mathematics they see around them. The students' displays can be used as a teaching resource, and helps us understand the participant communities' values.

Sunday October 28, 2007
8:00 am to 8:50 am

Comstock Boardroom

Topics: Socio-cultural Issues, Teacher Beliefs
Fostering More Complex Ways of Knowing in Community College Precalculus Students

Jacqueline Rene Coomes, Eastern Washington University; Amy Roth McDuffie, Washington State University Tri-Cities

This study analyzed classroom social norms, roles of instructors and students, instructors' portrayal of mathematics, and levels of communication in community college precalculus classes. We also examined the relationship between classroom community, interactions, and students' personal epistemologies (their ways of knowing and ways of learning). The two-case study employed surveys, videotaped observations, and interviews. Findings indicate that fostering a discussion-based environment may not foster more complex ways of knowing if the instructor maintains authority. Additionally, while the  didactic environment challenged students' absolute ways of knowing, it did not offer support for ways of learning consistent with more complex ways of knowing.

Emerald Bay 1

Short Research Papers

Innovative Data Collection Technologies for Design Experiments

Peter H Wilson, North Carolina State University; Eric N. Wiebe, North Carolina State University; Sarah B Berenson, NC State University; Gemma Mojica, North Carolina State University

New audio/visual technologies coupled with new computing and network technologies for data collection and management have potential to support education researchers in their work. In the context of a design experiment involving a pre-algebra classroom, this study reports on the ways that these innovative technologies influenced the iterative nature of design experiments. Considerations for future research utilizing these types of data collection systems are addressed.

Reconstitution of a mathematics classroom situation conceptualization
Jean-François Maheux, UQAM

In order to explore the potential of Wenger's theoretical framework for regular mathematics classroom and refine it, a situation in mathematics was conceptualized through collaboration between a graduate student and an in-service teacher. We analyze the process of elaboration as taking place in different contexts from the conception based on the theoretical perspective up to the experimentation in class

Emerald Bay 2

Short Research Papers

Longitudinal Programmatic Effects on Elementary Preservice Teachers' Mathematics Pedagogical and Teaching Efficacy Beliefs

Susan Lee Swars, Georgia State University; Stephanie Smith, Georgia State University; Marvin Smith, Kennesaw State University; Lynn C Hart, Georgia State University

This study investigated the mathematics beliefs of 103 elementary preservice teachers in a developmental teacher preparation program that included a two course mathematics methods sequence. Pedagogical beliefs became more cognitively-oriented during the two methods courses; these beliefs then remained stable during student teaching. Personal efficacy for teaching also significantly increased throughout the program.

English Language Learners: Developing Mathematical Understanding

Jo Clay Olson, Washington State University; Karmin Braun, Aurora Public School; Meghan Colasanti, Aurora Public Schools; Karla Groth, Aurora Public School; Bruce Wilcox, Aurora Public School
A growing population of culturally and linguistically diverse students is challenging the mathematics reform movement. Mathematics educators are examining assumptions about learning mathematics in a second language and factors that may contribute to the learning complexities. This report is part of a longitudinal study designed to tease out the complexities of language acquisition and the development of mathematical ideas.

Emerald Bay 3

Topics: Geometry, Teacher Education-Inservice/Professional Development, Teacher Knowledge

Prompting Teacher Knowledge Development Using Dynamic Geometry Software

Andrea K Knapp, Illinois State University; Jeffrey E. Barrett, Illinois State University; Matthew Kaufmann, Illinois State University

Teachers' mathematical knowledge for teaching (MKT) has been found to impact teacher change. This study examines teachers' development of  MKT as they implement dynamic geometry software (DGS) with a coach. We employed Laborde's (2001) account of expertise in teaching with DGS to analyze data, and found a significant correspondence between teachers' expressions of MKT and their ways of using DGS.

Emerald Bay 4

Topics: Algebraic Thinking

Secondary School Students' Preferences and Uses of Mathematical Representations

S. Asli Ozgun-Koca, Wayne State University

Being able to represent the same mathematical concept differently is among many reasons why multiple representations have gained importance in mathematics education. Algebra students were surveyed to determine attitudes towards and preferences for representations to solve mathematics problems. Results indicated that the type and difficulty of a problem might affect students' preferences in conjunction with students' previous knowledge and experiences.

Emerald Bay 5

Short Research Papers

Teachers Considering Implications for Mathematics Learning and Teaching in the Context of Their Own Learning During Professional Development
Michelle Terese Chamberlin, University of Northern Colorado

This study examined the impact on middle school teachers' conceptions of mathematics learning and teaching through reflections on their mathematical learning experiences within a content-based professional development course.  In their reflections, the teachers noted learning and teaching processes aligned with standards-based recommendations.  The teachers' reflections were more reform-oriented when they thought about their learning experiences in the role of a student before jumping to thoughts about teaching.

Knowledge of Children's Learning of Mathematics: A Common Denominator in Preservice, Teacher, and Parent Education

David Feikes, Purdue University North Central; David Pratt, Purdue University North Central; Sarah Hough, University of California, Santa Barbara

Preservice elementary teachers' learning of mathematical content, teachers' instruction in mathematics, and parents' work with their children on mathematics outside of school can all be enhanced through a focus on how children learn and understand mathematics.    This paper will describe our efforts with all three audiences to improve the mathematics education of children by focusing on children's mathematical thinking.

Emerald Bay 6

Topics: Socio-cultural Issues

May I Help You? Public Service as a Factor in Career Selection

Katrina Piatek-Jimenez, Central Michigan University

Although many talented students leave the disciplines of mathematics and science, women do so at a higher rate than men.  In mathematics, the under-representation of women is most significant at the graduate level and in the workforce.  The purpose of this study was to investigate why women mathematics majors choose to study mathematics at the undergraduate level and what factors influence their decision whether or not to continue with a career in this field.   We found that many of the participants desired a career in which they felt like they were helping others and making a positive impact on society.  Therefore, teaching mathematics in the context of social justice and educating students on mathematical careers that have a direct positive impact on society may be useful means for attracting and retaining women in the field of mathematics.

Emerald Bay A

Topics: Probability and Statistics, Teacher Education-Inservice/Professional Development, Teacher Knowledge

Teachers' Probabilistic Thinking Related to the Representativeness Heuristic

Jesse (Jay) L. M. Wilkins, Virginia Tech

This study investigated teachers' understanding of probability related to situations that tend to elicit the use of the representativeness heuristic. Sixteen K-8 teachers' probabilistic thinking was examined before and after being involved in learning to use simulation-based activities designed to address misconceptions related to the representativeness heuristic. Findings from this study suggest that teachers can increase their probability content knowledge and develop more sophisticated understandings while also enhancing their instructional practices for teaching probability through simulation-based activities.

Emerald Bay B

Topics: Teacher Education-Inservice/Professional Development

Student Needs vs. District Mandates: Teachers' Compromises in the Era of High-Stakes Tests

Heather A. Martin, UC Davis; Rebecca Ambrose, University of California-Davis

This paper examines the various compromises teachers make between district mandates and meeting student needs.  Using classroom observations analyzed with the QUASAR framework, (Stein, Grover, & Henningsen,1996) we found that, even in a high-accountability climate, teachers in the same school made strikingly different mathematics instructional decisions. We found none of the teachers using the mandated text to teach for understanding.

Garden 1

Short Research Papers

The Co-construction of Arguments by Middle-School Students

Mary F Mueller, Rutgers University; Carolyn A. Maher, Rutgers University; Arthur B Powell, Rutgers University

The importance of students building arguments to support their solutions to problems is undisputed. However, there is a need for research into the process by which arguments are built by middle school students, particularly from urban communities. This report provides insight into student's co-construction of arguments by urban, low income, sixth-grade students. Over five sessions, there was a move from re-iterating ideas of others to expanding on ideas, and finally to jointly co-constructing solutions.  Also, it shows the co-construction of solutions to be an interactive process by which questions and challenges to individual ideas yield responses that produce greater detail and refinement of arguments.

Garden II

Topics: Probability and Statistics, Technology

Meanings Related to Statistical Intervals and Distributions as Constructed in a Computer Simulation Environment

Santiago Inzunsa, Unversidad Autonoma de Sinaloa (Mexico)

Results of a research with undergraduate students about confidence intervals and their relationship with sampling distributions in a simulation environment are reported. The results show that the students developed correct meanings of concepts like influence of the sample size in sample variability and margin of error in the intervals, but not in the wideness of the intervals.

Executive Boardroom
Short Research Papers

Collective Growth of Mathematical Understanding Built upon Coactions

Valerie Bell, graduate student at NCSU; Sarah E Ives, North Carolina State University

This report focuses on one group of students and the learning that occurs within that group.  The phenomenon of collective mathematical understanding is viewed through the framework of Martin, Towers and Pirie (2006) with the use of co-actional processes.  Elements of Duval's (2000) framework are used to discuss individual mathematical understanding abstracted from the co-actional processes.

Demonstrating Mathematics Educational Neuroscience

Stephen R Campbell, Simon Fraser University; Kerry Handscomb, Simon Fraser University; Radcliffe A Siddo, Simon Fraser University

There has been a strong resurgence of interest of late regarding the role of neuroscience in informing education and vice versa, and the same is holding true regarding mathematics education. This paper proposes to help move studies in the psychology of education forward by demonstrating results from one such effort in mathematics education research.

Garden 4
Short Research Paper

Factors that Influence Novice Middle School Mathematics Teachers' Analyses of their Instruction

Amanda Jansen, University of Delaware

The purpose of this project is to examine the criteria novice mathematics teachers use to determine the effectiveness of their instruction and the factors that influence their analyses of the effectiveness of their instruction.  Data illustrates how the context of teachers' professional lives affects what teachers focus upon when they evaluate their teaching.

From Professional-Development Participant to Doctoral Candidate: The Journey of One Middle-School Mathematics Teacher

Trisha A. Bergthold, San Jose State University; Cheryl D. Roddick, San Jose State University; Christina Silvas-Centeno, John Muir Middle School

This case study reports on changes in one sixth-grade mathematics teacher's practices over fours of professional development and implementation of new curriculum materials.  Analysis of data points to an unexpectedly dramatic change in this teacher's knowledge, perspectives, and classroom practices.  This study attempts to identify factors critical in producing such a dramatic and lasting impact on this teacher.

Sunday October 28, 2007
9:00 am to 9:50 am

Comstock Boardroom

Short Research Papers

Student Difficulties in Proving Statements of the form (p &#8594; q) &#8594; (r &#8594; s)

Michelle Zandieh, Arizona Stte University; Jessica Knapp, Pima Community College

We explore the way that students handle proving statements that have the overall structure of a conditional implies a conditional, i.e. (p &#8594; q) &#8594; (r &#8594; s). Students recruited a proving frame from their experience, which was insufficient for the complexities of the statement. This led them to start with the totality of (p &#8594; q) in ways that were problematic.

The Essence of Mathematical Problem Solving: A Delphi Study

Scott Allen Chamberlin, Assistant Professor University of Wyoming

Countless discussions and definitions of what constitutes mathematical problem solving have been proposed. A panel of experts in mathematics education from North America and Israel was assembled to seek consensus on what mathematical problem solving truly is in grades K-12. Data reveal the necessary components of mathematical problem solving and provide direction for future researchers as well as classroom teachers.

Emerald Bay 2

Topics: Algebraic Thinking

New Perspectives On the Student-Professor Problem

Aaron Weinberg, Ithaca College

Students' solutions to the "student-professor problem" have provided a source for investigating students' algebraic mental models. This paper seeks to expand on previous investigations by approaching "student-professor type" situations from a new perspective. It uses ideas of equality and covariation while analyzing students' successful strategies to suggest new pedagogical strategies for helping students develop algebraic reasoning.

Emerald Bay 3

Topics: Algebraic Thinking, Assessment, Research Methods

In Line With Student Reasoning: A Research Methodology with Pedagogical Potential

Darrell Earnest, University of California, Berkeley

This study delineates an effective method for assessing elementary students' understanding of a core representational format, the number line. Confronting students with irregular transformations (e.g., non-equally spaced tickmarks) provides opportunities to elicit students' implicit understandings. Students have opportunities to grapple with, and eventually make explicit, hidden conventions of this representation, providing an assessment of student understanding and difficulty.

Emerald Bay 4

Topics: Conceptual Learning, Problem Solving, Teacher Education-Inservice/Professional Development

Improving Dialogical Interaction in Classrooms through Improving Teacher Pedagogical Practices: Impact on Students' Scores

Recai Akkus, Iowa State University; Jennifer Seymour, Iowa State University; Brian Hand, University of Iowa

Promoting dialogical interaction is crucial to students' learning mathematics. This study showed that implementing approaches that embed writing and talk into classrooms helps students develop deeper understanding of mathematics concepts. Given that we found statistical difference between control and treatment students' scores, we explored how the teachers change their practices with over the course of the study.

Emerald Bay 5

Topics: Algebraic Thinking, Teacher Education-Preservices, Teacher Knowledge

Prospective Secondary Teachers' Subject Matter Knowledge and Pedagogical Content Knowledge: The Ramifications for Teaching

Guney Haciomeroglu, Canakkale Onsekiz Mart University, Canakkale, Turkey; Erhan Selcuk Haciomeroglu, University of Central Florida; Leslie Nolan Aspinwall, Florida State University

An exploratory study examined prospective secondary teachers' subject matter knowledge (SMK) and pedagogical content knowledge (PCK) of the concept of function when they taught an episode on exponential functions to a group of high school students.  During their analyses of the lesson plans and teaching episodes, due to their weak and incomplete SMK, they failed to select an appropriate activity and examples of exponential functions.  In addition, due to their weak PCK, the participants failed to ask appropriate questions to make the concept easier for students and frequently seemed unaware of students' thinking.  The teaching episode also provided a relevant context to enhance their SMK and PCK of the concept of function.  However, their instructional strategy for teaching changed insignificantly due to their incomplete SMK and PCK.

Emerald Bay 6

Topics: Socio-cultural Issues, Teacher Education-Inservice/Professional Development, Teacher Knowledge

The Role of High School Teachers' Anxiety and Professional Identity in Learning Mathematics Within Professional Development Contexts

Babette Marie Benken, California State University, Long Beach; Nancy Brown, Oakland University

In this paper we share our professional development effort within one urban high school. Throughout intervention teachers' emotional needs and practical problems impeded efforts to facilitate change in mathematical understandings and practices. Results revealed that the complex relationship between teachers' mathematical anxiety and professional identity, including fear of public recognition of a lack of content knowledge, was crucial to learning.

Emerald Bay A

Topics: Algebraic Thinking, Teacher Education-Inservice/Professional Development, Teacher Knowledge

Researching mathematics leader learning: Investigating the mediation of math knowledge needed for teaching on leaders' collective work in mathematics

Rebekah Elliott, Oregon State University; Elham Kazemi, University of Washington; Rachel Harrington, Oregon State University

What professional development (PD) leaders need to know to construct high quality PD is under-defined. This mixed-method research design examines leaders' mathematical knowledge for teaching (MKT) and leaders' collective mathematical activities in leader PD. This novel use of MKT is central in our exploratory study to raise questions and hypotheses about MKT and what leaders need to know to lead.

Emerald Bay B

Topics: Teacher Education-Preservice

The Multidimentionality of Language in Mathematics: The Case of Five Prospective Latino/a Teachers

Eugenia Vomvoridi-Ivanovic, University of Illinois at Chicago; Lena Licon Khisty, University of Illinois, at Chicago

This paper reports a study of prospective bilingual teachers and the intersectionality of language and mathematics in a non-traditional field experience. Qualitative data were analyzed in order to map Spanish and English language practices to teachers' assistance strategies. We define assistance strategies as those actions that are intended to help students understand content. Findings demonstrate the complexity of prospective teachers' use of language in mathematics teaching and suggest implications for teacher preparation programs.

Garden 1

Short Research Papers

The Child and The Curriculum, The Mathematician and The Mathematics Educator

Douglas Lyman Corey, Brigham Young University

This study explores some differences between mathematicians and mathematics educators. I explore the different views these two groups take when discussing which episodes or student comments each group sees as important and meaningful when observing and discussing the same class. I characterize these two views and connect them to Dewey's dichotomy raised in his essay The Child and The Curriculum.

The Development of Mathematics Instructional Approaches

Janet Hart Frost, Washington State University

In this empirical qualitative study, I examine the complex and multidimensional influences that help to shape two sixth-grade teachers' mathematics instructional practices. Using a theoretical lens that combines aspects of cognitive constructivism and sociocultural theory, I suggest that these teachers' stories illustrate the way the confluence of personal background and perspectives with external circumstances determine the decisions they make.

Why can't third-graders count the edges of a cube? Analyzing student performance on 3D geometry tasks

Rebecca Ambrose, University of California-Davis

Students' performance on 3D geometry tasks are used to show that Battista and Clements (1996) notions of spatial structuring can be extended to understand students' thinking about various polyhedra. In particular data from the TIMSS and a group of third graders are used to understand why figuring out the number of edges on a cube is difficult for children.

Garden II

Short Research Papers

Proportional Reasoning: (Mis)Conceptions Of Elementary Preservice Teachers

Michael Gilbert, Eastern Washington University; Daniel Canada, Eastern Washington University; Keith Adolphson, Eastern Washington University

How might elementary preservice teachers' conceptual understanding be affected by being asked to solve and discuss three different versions of a task? What mathematical approaches might they use, and what connections might they make? In this paper, after describing the three versions and how we used them in class, we'll profile some of the different mathematical thinking that was demonstrated.

The Impact of Measurement Models in the Development of Rational Number Concepts

Hannah Slovin, University of Hawai'i; Melfried Olson, University of Hawai'i; Fay Zenigami, University of Hawai'i

This study used design research to investigate the models students used to solve problems involving the comparison of rational number quantities. One hundred ninety-one students in grades 5-7 at two research sites were given three rational number tasks and their responses were analyzed to determine what diagrammatic representation of the reasoning was used to support students' solution.

Executive Boardroom
Topics: Teacher Knowledge

Teacher knowledge and curriculum use

Ok-Kyeong Kim, Western Michigan University

This report describes an investigation on teacher knowledge and curriculum use. The study shows strong and weak aspects of teacher knowledge when using an elementary mathematics curriculum, as well as where the curriculum provides sufficient support and where it needs more clarifications for teachers. This study also tested a research tool (an observation coding protocol) to assess its usefulness in research on teacher knowledge and curriculum use.

Garden 4
Topics: Teacher Education-Preservice, Teacher Knowledge

Studying elementary preservice teachers' learning of mathematics teaching: Preliminary insights

Sandra Crespo, Michigan State University; Joy Oslund, Michigan State University; Amy Noelle Parks, University of Georgia

This paper reports on the first year of a multi-year project on preservice teachers' learning about posing problems, interpreting students' thinking, and responding to students mathematical ideas. We focus on insights encountered while refining definitions of the practices, constructing an Opportunities to Learn map across teacher preparation experiences, and exploring research instruments for studying teacher candidates' learning over time.

Sunday October 28, 2007
10:15 am to 11:05 am

Comstock Boardroom

Short Research Papers

The Complexity of the Base-ten Number System: Connecting Symbols to Their Values
Eva Thanheiser, Rutgers University

I develop a framework for PSTs' conceptions of multidigit whole numbers and use it to (a) describe their conceptions and their difficulties explaining the mathematics underlying the algorithms and (b) show why a good understanding of tens and ones is insufficient to explain regrouping in numbers with more than 2 digits.

Understanding of Fractions through Fair Trades: Implementation of a Hands-on Unit on Fractions

Cheryl D. Roddick, San Jose State University; Christina Silvas-Centeno, John Muir Middle School

This study reports on two sixth grade classes' development of fractional understanding as a result of teaching a hands-on unit of fractions. The activities in this study addressed common misconceptions related to fractions and sought to encourage students to adapt and refine their understanding of fractions.  Both qualitative and quantitative data will be presented.

Emerald Bay 3

Topics: Conceptual Learning, Reasoning and Proof, Whole Numbers

Students' Understanding and Difficulties with Multiplicative Commutativity

Jae Meen Baek, Arizona State University

The objective of this study was to analyze children's understanding and difficulties with multiplicative commutativity. In this study, 58 fourth- and fifth-graders were individually interviewed to solve 8 multiplication word. The results suggest that most children do not commute two factors in equal grouping and price problems and indicate that their understanding of the property in contextualized problems is limited.

Emerald Bay 4

Topics: Teacher Education-Preservice, Teacher Knowledge

The Mathematics of Children's Thinking: An Examination of Teacher Educators' Use of Invented Strategies in a Mathematics Content Course for Perspective Elementary Teachers.

Peter Shahpour Wiles, Eastern Illinois University

This study examined how, in a mathematics content course for prospective elementary teachers, four instructors implemented lessons that used video clips of children's invented strategies.  The lessons were designed to access mathematical knowledge within the context of teaching.  Analysis of classroom discussions uncovered key issues and challenges that the instructors grappled with when trying to coordinate mathematical ideas with children's thinking. This study focused on those factors that contributed to maintaining or reducing the level of the mathematical activity. These results raise questions about how children's work can be implemented in a mathematics course, and have implications for the professional development of college faculty who are teaching these courses

Emerald Bay 5

Short Research Papers

In Cooperation: A Case Study of Student Interaction and the Social Space of Math Collaborations

Tesha Sengupta Irving, Stanford University, PhD Candidate

This study explores the relational space of peer collaboration in a yearlong Algebra class.  Preliminary results of the on-going qualitative study attempt to operationalize what students say and do to shape group outcomes.  Example instantiations and analysis aim to (re)conceptualize how status is created and enacted in peer collaborations.

Latino Families Involvement in Their Children's Mathematics Education

Javier Diez-Palomar, The University of Arizona; José María Menéndez, The University of Arizona; Marta Civil, University of Arizona; Jesús Acosta-Iriqui, The University of Arizona

This study is grounded on a sociocultural perspective and focuses on the role of Latino families in their children's mathematical learning. Through parents' voices we explore possible ways of inclusion that may allow for Latino families to overcome social and educational exclusion. Latino mothers explain strategies to fight against this exclusion using resources they find in their communities.

Rethinking equity in mathematics education: A postmodern perspective

Amy Noelle Parks, University of Georgia

This theoretical essay examines the achievement gap as a construct made more real by continual research about it and suggests genealogy as a possible way of working toward equity concerns.

Emerald Bay 6

Topics: Cognitive Theories, Probability and Statistics, Technology

Handling Problems: Embodied Reasoning in Situated Mathematics

Dor Abrahamson, University of California, Berkeley

Fifty 4th-17th-grade students participated in individual interviews concerned with probabilistic intuition. Participants were given a boxful of equal numbers of green and blue marbles, mixed, and a device for scooping exactly 4 marbles and asked to predict the most common sample. Students replied that the outcome with the highest relative frequency would have 2 green and 2 blue marbles. Their utterance was accompanied by a metaphoric gesture to the left and right, as though the colors were separated. Gesture, I argue, bridges direct intuitive grasps and conscious reflection, concretizing the prereflective and possibly grounding it back in material form such that it is conducive to coordination with other material and symbolic forms. Thus, situated mathematical reasoning includes embodied negotiation between kinesthetic schemas afforded by available material and representational resources.

Emerald Bay A

Short Research Papers

Attending To Structure Of Expressions In A Remedial Algebra Class

Joanna Rachel Bartlo, Portland State University; Luis Saldanha, Portland State University; Carolyn Kieran, Universite du Quebec a Montreal

We report on a study with adult learners that employed an activity involving a computer algebra system to explore patterns and relationships between expressions that might suggest the sum/difference of cubes identity. We describe the activity, discuss which aspects of expressions students attended to, and suggest refinements to this activity that might better support re-invention of the identity.

Characterizing Elementary School Students' Explanations of Their Thinking

Nesrin Cengiz, University of Michigan-Dearborn; Kate Kline, Western Michigan University

The purpose of this study is to characterize elementary school students' explanations for their solutions to computation problems. The analysis of 4th and 5th graders' work showed that students were more effective at describing their work, but were challenged to both provide complete descriptions and justifications as they struggled with the roles of representations and taken-as-shared knowledge.

Emerald Bay B

Topics: Teacher Beliefs, Teacher Education-Preservice, Teacher Knowledge

Transforming Teachers' Knowledge: The Role of Lesson Study in Preservice Education

Bindu Elizabeth Pothen, Stanford University School of Education; Aki Murata, Stanford University

This study investigated how preservice elementary teachers experienced lesson study in their mathematics methods courses and how lesson study facilitated their knowledge development as teachers.  Certain characteristics of the lesson study process were identified that supported the development and transformation of three types of teachers' knowledge: content knowledge, pedagogical knowledge, and pedagogical content knowledge.

Garden 1

Topics: Reasoning and Proof, Teacher Education-Preservice

Context and preservice teachers' conceptions of proof

Mathew Felton, University of Wisconsin – Madison

This paper reports on the role context plays in preservice teachers' conceptions of mathematical proof. Preservice teachers' conceptions of proof shifted when they moved from describing proof in the abstract to evaluating student work. This indicates that pre- and in-service teachers' conceptions of proof in the context of teaching may warrant additional attention by researchers and teacher educators.

Executive Boardroom
Topics: Algebraic Thinking

Unexpected Connections Across Function Families: Students' Generalizations About Quadratic Data

Amy B. Ellis, University of Wisconsin, Madison

This study presents three categories of students' generalizations about the nature of quadratic data: a) data graphed as a parabola are quadratic, b) data are quadratic if they have linear properties such as constant differences, and c) data representing exponential growth are quadratic. Instructional supports for these generalizations that conflated properties of different function families are presented and discussed.

Sunday October 28, 2007
11:15 am to 12:15 pm

Comstock Boardroom

Working Group

Gender and Mathematics
The Gender and Mathematics Working Group has met annually at PME-NA since 1998 except for the year of the joint meeting with the International Group for the Psychology of Mathematics Education in 2003. The Working Group has a website http://www.newark.osu.edu/derchick/pmena.htm maintained by Diana Erchick, who is unable to make the PME-NA meeting in 2007. In past years, the group has continued work on revising papers for inclusion in a monograph on Gender and Mathematics, has facilitated the planning of collaborative work among WG members, and has offered advice and critique to members developing both empirical and theoretical inquiries addressing social agency and its role in women's and girls' learning, teaching and researching in mathematics education, exploring both social and psychological perspectives.

Session Organizer: Teruni de Silva Lamberg, University of Nevada, Reno
Gender and Mathematics Joanne Rossi Becker, San Jose State University
Emerald Bay 1

Discussion Group

Issues facing research examining mathematics teaching and learning in "urban" contexts

In this discussion group, participants will share their work examining the teaching and learning of mathematics in "urban" settings. We hope to (1) develop greater understanding of the research agendas that contribute to understanding and addressing the challenges of mathematics teaching and learning in urban contexts; and (2) collaborate on issues of research design and analysis raised in such studies.

Session Organizer: Ann Ryu Edwards, University of Maryland, College Park

Chairs: Ann Ryu Edwards, University of Maryland, College Park; Laurie Rubel, Brooklyn College of the City University of New York; Joi Spencer, University of San Diego
Emerald Bay 2

Discussion Group
Lesson Study Discussion Group - Year Two

Over twenty researchers attended the initial meeting of the Lesson Study Discussion Group in Merida, Mexico (2007). Five projects brought artifacts for review. The discussion included current trends and issues including various configurations of lesson study, roadblocks to implementation and its usefulness as a professional learning model. Working papers for exchange at the 2008 meeting are being prepared.

Session Organizer: Lynn C Hart, Georgia State University
Chair: Lynn C Hart, Georgia State University; Alice Sanders Alston, Rutgers University; Makoto Yoshida, Global Education Resources
Emerald Bay 3

Discussion Group

Pre-Service Teachers' Philosophies & Intellectual Development for Planning and Teaching Problem-Solving in an Integrated Context

The organizers of this discussion group would like to bring together professionals who are interested in exploring issues related to pre-service teachers' abilities to plan and implement problem-solving events in an integrated context. Specifically, participants in this group will focus on analyzing pre-service teachers' attitudes towards knowledge and beliefs about best teaching practices in the mathematics classroom with respect to William Perry's (1970) scheme of intellectual development. Examples of pre-service teachers' integrated units and responses to interview questions will be used for analysis and to help guide group discussion. We feel that this analysis and discussion may help us understand how we can better prepare our future educators to be effective teachers and agents of change within our school systems.

Session Organizer: Heidi J. Higgins, Missouri State University
Chairs: Heidi J. Higgins, Missouri Debbie A Powell, Missouri State University State University

Emerald Bay 4

Working Group

Research on mathematics graduate teaching assistants: Developments in theory and applications

This working group provides a space for mathematics educators interested in understanding the professional needs of mathematics graduate student teaching assistants.. Group members discuss projects in various stages of completion and consider how their work is informed by existing K-12 mathematics teaching literature. Additionally, the group showcases finished work and assists the community in developing a research agenda.

Participant: Teri J Murphy, University of Oklahoma
Session Organizer: Natasha Speer, Michigan State University

Emerald Bay 5

Discussion Group

Structuring and Evaluating Field Experiences for Prospective Elementary and Middle School Teachers: Issues and Logistics

This new discussion group aims to articulate issues and develop an agenda for structuring and evaluating field experiences in undergraduate mathematics content courses. We have implemented field experiences in mathematics courses for prospective K-8 teachers since Spring 2004 with positive reactions from students and positive gains in content knowledge. However, several issues remain that limit the effectiveness of the experience and the extent to which it can be evaluated. In this paper, we outline the evolution of our field experience assignments and their effects on student learning and perspectives. We also describe details of ongoing issues pertaining to the logistics, assignment structure, underlying psychology, and evaluation of field experiences and propose a plan for ongoing engagement, reflection, and discussion of these issues.

Session Organizer: Trisha A. Bergthold, San Jose State University
Discussants: Julie Sliva Spitzer, San Jose State University; Trisha A. Bergthold, San Jose State University

Emerald Bay 6

Discussion Group

The Use of Prediction in Mathematics Classrooms

The role of prediction deserves attention in the field of mathematics education because prediction plays an important role in reasoning, students' predictions can reveal students' conceptions, and prediction facilitates learning. This discussion group allows participants to gain an overview of existing research, exchange perspectives, discuss theoretical and methodological issues, identify potential areas of research, and consequently form collaborative teams.

Session Organizer: Kien H. Lim, University of Texas at El Paso
Chair: Kien H. Lim, University of Texas at El Paso
Participants: Ok-Kyeong Kim, Western Michigan University; Francisco Cordero, Centro de Investigación y Estudios Avanzados del IPN; Gabriela Buendía, Universidad Nacional Autónoma de Chiapas; Lisa Kasmer, West Middle School
Emerald Bay A

Working Group

Models and Modeling

Session Organizer: Margret Hjalmarson, George Mason University
Participants: Richard Lesh, Indiana University; Guadalupe Carmona, University of Texas at Austin; Tamara J. Moore, University of Minnesota; Margret Hjalmarson, George Mason University

Emerald Bay B

Discussion Group

The Pedagogical Preparation of K-12 Mathematics Teachers: A Discussion Group on Methods Courses and Related Work

This discussion group will develop and support research on the pedagogical preparation of mathematics teachers with a focus on studying methods courses across institutional and political boundaries. Individuals who are beginning work in this field should benefit from engaging with a community of researchers and examining and discussing the usefulness and limitations of various assessments and research methods.

Session Organizer: P. Mark Taylor, University of Tennessee

Chairs: P. Mark Taylor, University of Tennessee; Robert N. Ronau, University of Louisville

Participant: Stephen Joseph Pape, University of Forida; Barbara Dougherty, University of Mississippi; Gladis Kersaint, University of South Florida; Jennifer Chauvot, University of Houston; Mary Lou Witherspoon, Austin Peay State University; Jennifer Bay-Williams, University of Lousiville; Gail Burrell, Michigan State University; Jennifer Hegeman, Missouri Western University; Lisa Caswell, Western Governors University; Fran Arbaugh, University of Missouri

Garden 1

Discussion Group

Discussion Group on Preservice Elementary School Teachers Content Knowledge in Mathematics

This study group will examine the current research studies on preservice elementary school teachers' content knowledge in mathematics and how findings from such studies have influenced teaching practices. The attendees will be invited to share their own findings, discuss the directions and designs of possible future studies, and explore opportunities for collaboration in this research area.

Session Organizer: Eva Thanheiser, Rutgers University

Participants: Eva Thanheiser, Rutgers University; Jane-Jane Lo, Western Michigan University; Daniel Canada, Eastern Washington University; Signe Kastberg, Indiana University; Colleen Eddy, University of North Texas
Garden II

Working Group

Transnational and Borderland Research Studies in Mathematics Education

This Working Group will continue work that we initiated last year as a Discussion Group. Similar to the 2006 conference, we will focus on transnational and borderland research studies across sending and receiving communities in Mexico and the U.S to move transnational research agendas forward. Participants will consider multiple aspects of children's experiences with mathematics, including curriculum, classroom participation structures, mathematical reasoning and discourse (both in and out of school), and parents' perceptions and beliefs about mathematics instruction.

Session Organizer: Richard Kitchen, University of New Mexico
Executive Boardroom
Working Group

Working Group For Learning To Reason Probabilistically Through Experiments And Simulations

Recent foci in the Working Group have been to understand: (1) students' and teachers' reasoning when simulating probability experiments with hands-on materials and computer tools, and (2) connections between probability and statistical concepts such as inference and variability. At PME-NA 29 the group will build on the research agenda that it began at PME-NA 27 in Roanoke and expanded in PME-NA 28 Mérida, Yucatán, Mexico. Group members will revisit previous research and follow-up on preliminary designs for cross-national, collaborative research to be conducted in 2008. Emerging research from Working Group members will lead to a set of papers that could comprise a monograph, journal special issue, and/or joint presentations at future conferences.

Session Organizer: Hollylynne Stohl Lee, North Carolina State University
Chairs: Hollylynne Stohl Lee, North Carolina State University; Jesse (Jay) L. M. Wilkins, Virginia Tech; J. Todd Lee, Elon University

Garden 4
Working Group
Working Group on Mathematics Classroom Discourse

Mathematics classroom discourse is a relatively new area of inquiry and it is imperative that we begin to turn our attention to understanding how ideas about discourse or classroom mathematics talk can be a tool for transforming classroom interactions and impacting students. One goal of these sessions is for all participants to depart with new ideas or directions for their own work (e.g., research, PD, preservice education) and/or new connections with colleagues that ground future research projects, collaborations, publications, or discussion forums for ongoing work.

Session Organizer: Beth A. Herbel-Eisenmann, Iowa State University
Chairs: Beth A. Herbel-Eisenmann, Iowa State University; Megan Staples, University of Connecticut; Jeffrey Choppin, University of Rochester; David Wagner, University of New Brunswick
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