The

CLEMSON ALGEBRA PROJECT

Authors:
Bob Horton
Elaine Wiegert

Project Director:
John Kenelly

Programming Developers:
Dan Warner
Robert Simms

Technology and University Coordinator:
Chris Peters

Conceived and Developed at Clemson University
Copyright, 1999

Materials Reproducible Only for Face-to-Face Instruction



ACKNOWLEDGEMENTS

The authors would like to thank the following people for their help with this project:

Cindy Boyd

John Boyd

Lauree Bramlett
Jesse Breneman
Rebecca Duke
Danny Hamm

Libba Lashley
Franklin McCormack
Vicki Phillips-Roach
Anne Picciola
Brooke Sharpe
Christie Shealy

Joan Thompson
Nina Webb



CLEMSON ALGEBRA PROJECT

TABLE OF CONTENTS
SECTION ...t TOPIC
INTRODUCTION
UNIT Lo EVALUATING EXPRESSIONS
UNIT 2. EQUATIONSIN ONE VARIABLE
UNIT 3. LINEAR FUNCTIONS
UNIT 4. INEQUALITIESIN TWO VARIABLES
UNIT 5. LINEAR SYSTEMS
UNIT 6. SYSTEMS OF LINEAR INEQUALITIES
UNIT 7. INTRODUCTION TO STATISTICS
UNIT 8. MATRICES
UNIT O POLYNOMIALS
UNIT 20 RATIONAL EXPRESSIONS AND FUNCTIONS
UNIT 11 e QUADRATIC MODELS
UNIT 12, e EXPONENTIAL AND LOGARITHMIC MODELS
UNIT 13 e TRANSFORMATIONS
UNIT 14 e CONIC SECTIONS
UNIT 15 e COMPLEX NUMBERS
UNIT 16 SEQUENCES
TEXT CORRESPONDENCE

INDEX OF PROBLEMS



CLEMSON ALGEBRA PROJECT
Introduction

Background

Scores on international tests such asthe T.I.M.S.S. reveal adramatic need for
improvement in America s secondary mathematics education. The last decade has seen
many calls for reforms, such as those made by the National Council of Teachers of
Mathematics, along with the development of a myriad of technological tools that have the
potential to improve mathematics education. Many workshops offer training on the
available technology, but these workshops do not integrate the technology into current
curricular guidelines. Consequently, teachers who attend these workshops do not have the
resources they need to incorporate the technology into their classrooms. In order for
reforms to occur, a concentrated effort is needed to merge technological materials with
curricular materials and teacher education.

The Clemson Algebra Project merges technology training with ready-to-use
materials that teachers can implement immediately in their classrooms to help their
students master the key conceptsin Algebral and Algebrall. The technological tools
utilized by this five-day program include graphing calculators (Casio’ s 9850Ga Plus and
ALGEBRA FX2.0), data collectors (Casio’s EA-100), digital cameras (Casio’s QV-780),
and the equipment used to connect and display them.

The program keys on sixteen fundamental units that have been adapted from
NCTM’s (1992) Care Curriculum and encompasses the major topicsin the Algebral and
Algebrall courses taught in the vast majority of contemporary American high schools.
To assist teachers in implementing the materials, the units have been correlated to the
best selling Algebra | and Algebra Il textbooks currently on the market. The materials
supplement, but do not replace, the texts currently in place. In other words, the project
integrates technology in a manner that both captures fundamental concepts and enriches
student learning, while being fully compatible with the materials school districts have
already adopted.



The Program

During each of the five days of the Clemson Algebra Project training sessions,
timeis allotted for participants to develop and make presentations. Just as a constructivist
approach to teaching calls for students participating actively in their learning, so too does
this workshop emphasize “doing” over listening. Ample opportunities are given for
attendees to explore the technology within Algebral and Algebrall settings.

On the beginning of the first day, teachers are introduced to the technol ogical
tools used throughout the project. After this introduction, we begin our work on the
sixteen modules. Because we assume that the project participants already have mastered
the Algebral and Algebrall objectives, the timeis spent on providing teachers with
specific lessons that use technology to improve student learning. Within each unit, one
real-world problem is posed, followed by a detailed discussion of one possible step-by-
step solution.

At the conclusion of each unit, three additional problems are posed, the first of
which is answered in detail. Participants, working with a small group, are given adequate
time to arrive at reasonable solutions for the remaining two problems from each of the
units covered during the day. Afterwards, groups are selected to make presentationsin
which they outline their solution for the other groups.

By this process, participants combine a growing facility for the tools with the
algebraic concepts they will be teaching, experiencing many of the same things their
students will experience in their inquiry-based classroom activities. The impact upon
classroom teaching and learning will be felt immediately.

Clemson and Casio will provide on-going support throughout this process. Each
participant will become part of a LISTSERV group established to discuss ideas, pose
guestions, and to build a community of teachers who are dedicated to improving their
teaching of Algebral and Algebrall.



