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The majority of the students in my math for prospective elementary teacher courses are dependent on their calculators for basic calculations.  They are unaware of how to use calculators as a tool for developing number sense.    Since most elementary teachers did not see their own teachers use calculators appropriately, and because most teachers  “teach the way they are taught”, it is essential to address this issue in both their mathematics content and methods courses.

This demonstration is designed around several hands-on calculator-based lessons that focus on developing number sense (whole number and fractions) along with strengthening estimation and mental math skills.  Both during and between these lessons, participants will discuss and examine strengths and weaknesses, grade level appropriateness, standards addressed, possible extensions, and other topics prompted by the lessons.  By providing participants with the opportunity to experience the lessons firsthand, these number sense activities will serve as a prompt to explore appropriate uses for calculators in the training of elementary and middle school teachers.

We’ll learn two “Guess my Number” estimation/mental math games during this workshop that encourage students to think about number relationships, patterns, and operations, instead of computational skills.  They would not be practical without a calculator to do the frequent computations.   Activities that focus on developing the concept of place value will be demonstrated.  We’ll also explore several activities that emphasize fractions, operations with fractions, and fraction-decimal relationships.

Since different models of calculators have different operating systems, bringing your own calculator to the workshop will enable a discussion about differences in different models.   I’ll plan to provide calculators for use during the workshop, too.

I have been teaching calculator professional development workshops for the last 12 years.  My workshops range from 1 hour to 1 week in length with audiences ranging from elementary teachers and student teachers to high school and college mathematics faculty. Since then, I have led over 250 of these workshops throughout the United States and around the world.  I have taught workshops and spoken at conferences in Africa (mainly in Zimbabwe), as well as Denmark (ICME), Greece (ICTM), and New Zealand (DELTA).  This international experience has made me sensitive to differences in teaching styles, student habits, computational algorithms, and written notation.  I will ensure that these differences will be topics of discussion during our Session and I propose that these may also become topics for future research projects.

The language of calculators is universal.  This makes them an ideal classroom tool in a cross-cultural setting and a most appropriate topic for this 15th ICMI Study.

The International Commission on Mathematical Instruction   (ICMI)

The Fifteenth ICMI Study:

The Professional Education and Development of Teachers of Mathematics

PROPOSAL FOR A DEMONSTRATION:

CALCULATORS AS A TOOL TO DEVELOP NUMBER SENSE IN ELEMENTARY AND MIDDLE SCHOOL TEACHERS

As a newcomer, I recognize this exciting opportunity:  I respectfully submit this proposal to lead a demonstration at the Fifteenth ICMI Study Conference, to be held in Brazil in May 2005.

The majority of the students in my math for prospective elementary teacher courses are dependent on their calculators for basic calculations.  They are unaware of how to use calculators as a tool for developing number sense.    Since most elementary teachers did not see their own teachers use calculators appropriately, and because most teachers  “teach the way they are taught”, it is essential to address this issue in bothk mathematics content and methods courses.
My demonstration will consist of me engaging the participants actively in several calculator-based lessons that focus on developing number sense (whole number and fractions) along with strengthening estimation and mental math skills.  Both during and between these lessons, the participants will discuss and examine strengths and weaknesses, grade level appropriateness, standards addressed, possible extensions, and other topics prompted by the lessons.  By providing the participants with the opportunity to experience the lessons firsthand, these number sense activities will serve as a prompt to explore appropriate uses for calculators in the training of elementary and middle school teachers.

I believe I have the ideal background for facilitating these sessions. I consider myself a practitioner with extensive experience training both teachers and student teachers at all grade levels (k-16).  I have been teaching Mathematics for Elementary Teacher courses and calculator topics courses at Humboldt State University (a California State University campus) for 9 years.  Prior to that, I taught similar courses at Butte Community College and Lassen Community College (both in Northern California) I also work regularly as an independent technology consultant, teaching calculator workshops for teachers and pre-service teachers.  I am a regular workshop leader for the Ohio State University College Short Course Program and for the Teachers Teaching with Technology Professional Development Program.  Besides teaching I also write and edit calculator based curriculum materials for students and for teachers.  Currently I am working as a consultant/editor with the LUCIMATH Professional Development Program at UCLA.  

I have been a part of the movement to make graphing calculators a regular part of the middle and high school curriculum ever since the technology became widely available (early 1990’s).  Since then, I have led over 250 of these workshops throughout the United States and around the world.  

I have taught workshops and spoken at conferences in Africa (mainly in Zimbabwe), as well as Denmark (ICME), Greece (ICTM), and New Zealand (DELTA).  This international experience has made me sensitive to differences in teaching styles, student habits, computational algorithms, and written notation. This relatively unique perspective makes me well suited to lead a session at a meeting such as the upcoming ICMI study.

Goals of the Session

· Actively engage participants in hands-on number sense activities enhanced with handheld technology (calculators)

· Facilitate a discussion on appropriate uses of calculators in the Elementary and Middle school mathematics curriculum.

· Motivate other teacher educators to incorporate a broader use of calculators in their own classes.

· Stimulate collaborations for future research projects.

What Will Be Demonstrated

· Two different models of non-graphing calculators will be compared to study differences in their operating systems.  Since not all calculators use standard order of operations, it is possible for the same set of keystrokes to yield different results on different models.  For this reason, it is critical for a teacher to understand the operating system in the calculators in her classroom.   While almost any models and brands can be used, we will use TI-108’s and TI-15’s.

· Two different “Estimation/Guessing Games” will be “played”.  Both of these activities require participants to guess factors and/or divisors in order to reach a desired product or quotient. These lessons encourage students to think about number relationships, patterns, and operations, instead of computational skills.  They would not be practical, or even possible, without a calculator to do the frequent computations.

· We will do one activity that emphasizes developing concepts of place value.  This should be especially interesting as we compare differences in numeration systems from country to country.

· We will explore several activities that emphasize fractions, operations with fractions, and fraction-decimal relationships.

How It Relates To The Foci Of The Study

· This Demonstration session relates directly to the main focus of the study, the initial and continuing education of teachers of mathematics.  While the calculator activities mentioned above can and should be done with students, my experience has shown me that most teachers have not developed fully their own estimation and number sense skills.   This means that the lessons serve two purposes:  1) mathematics content for the teachers, and 2)  modeling methods for presenting these concepts to students.
· The demonstration also relates to the focus on how teachers from different countries learn the mathematics they need for teaching.  Each activity will prompt critical discussions that will highlight the different methods used in different countries.  
Capacity for Participation and Special Requirements (technology,space, other) for the session.

Only an overhead projector and a computer projector need to be provided.  I will arrange to bring calculators for each participant and calculators for the overhead projector to the study.  I will bring 3 models:  the TI-108, the TI-15, and the TI-84.  Unless I can make arrangements with Texas Instruments to ship the calculators, then I will be carrying them myself.  For this reason, I would limit the number of participants to a maximum of 30 and I would contact the Study organizers prior to travelling in order to get a better idea of how many might be attending my session.

Conclusion

The language of calculators is universal.  This makes them an ideal classroom tool in a cross-cultural setting.   Since bridging cross-cultural gaps is a primary focus/goal of the ICMI study, my demonstration has the potential to contribute to the quality of the study overall.  I look forward to having the opportunity to be a part of this very important project.
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