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Introduction

ournalist Cokie Roberts once said, “As long as

algebra is taught in school, there will be prayer in
school” What is it about algebra that has so many
people saying such unkind things about it? Perhaps
the problem lies in when it is introduced into the
mathematics curriculum and how it is taught.

Algebra has been called “generalized” arithmetic.
We are all familiar with arithmetic and, although
we may not like long division, it is not a fearful
thing. However, when numbers become letters
(or variables) and the language of mathematics
changes from the concrete to the abstract, the
change occurs very quickly. Educators need to
begin teaching algebra concepts in kindergarten
and then spiral it through the grade levels.

The concepts most appropriately addressed at

the primary level are (1) the generalization of
arithmetic and the meaning and use of the variable,
(2) patterns and functions (in a more concrete
way), and (3) equivalence and equations (seen as
scales and balances). Using hands-on activities and
concrete manipulatives to teach these significant
concepts helps young students make the important
connection between concrete arithmetic skills and
abstract algebra.

The Algebra standard defined by the National
Council of Teachers of Mathematics (NCTM,
2000) proposes that algebra be taught at pre-
kindergarten through grade 12. It is important
that primary-level students have an understanding
of patterns, relations, and functions, analyzing
patterns, using symbols to represent mathematical
ideas and solve problems, and representing change
in various contexts. The table on page 2 shows a
detailed description of the recommendation of
the National Council of Teachers of Mathematics.
Many states have used this model to define their
own mathematics education goals.

Written with the proposals of the NCTM in mind,
Primary Algebra can be used as supplementary
material in the mathematics classroom or by home
schoolers who wish to make the abstract ideas

of algebra more meaningful to their students.
Students learn by doing! A vast majority of
mathematics materials require students to solve
problems that do not motivate them and in which
they have no interest. Primary Algebra encourages
students to first solve a problem and then make up
their own to share with each other. These design-
your-own activities require higher-level thinking.
Students must have a deeper understanding of the
concept in order to develop their own problems.

The book is organized into three chapters:

» Chapter 1, “Understanding Patterns and
Functions,” gives students the opportunity
to work with different types of patterns and
experience functions both kinesthetically and
visually. Pattern block and number patterns,
hundreds tables, and amusing “Function
Machines” are used to help students learn about
input and output.

» Chapter 2, “Problem Solving Using Numbers,
Pictures, and Symbols,” contains many
motivating activities to encourage students to
develop an algebraic, problem-solving frame
of mind. Some of the activities take advantage
of the current interest in Sudoku puzzles.
These encourage logical thinking and an
understanding of number sequence. Students
can enjoy missing numbers and math riddles,
use their newly developed algebra skills to
discover the birthdays of famous Americans,
and make use of number charts to solve word
problems. Students learn to have fun doing math
and working with variables.

Introduction 1






From Primary Algebra, Copyright © Good Year Books. This page may be reproduced for classroom use only by the actual purchaser of the book. www.goodyearbooks.com.

..................................................................................................................................................................................................... Teacher’s Page

Over and Over Again—Patterns
That Repeat

What is the algebra? Patterns That Repeat” activity sheet and the

Describing, extending, and analyzing patterns pattern blocks. Then:

1. Have students use their pattern blocks to form

What do you need? patterns and define them using the AB model.

» “Over and Over Again—Patterns That Repeat” 2. Design an original pattern block pattern that
activity sheets (pp. 8-9) for each child has the same model as the one shown above.

» “Design Your Own Patterns That Repeat” Give students a chance to describe and name
activity sheet (p. 10) for each pair of students. their patterns based on the symbols used. Not

all students will understand that a collection of

» Pattern blocks (available in the Appendix)
symbols can only be described as a pattern if

» Crayons . . . .
4 we can predict what will come next. Discussing

student examples will help clarity, using this hands-
Some classroom procedures on activity, the meaning of a repeating pattern.

Introduce patterns to students. Patterns that repeat
usually begin as sound patterns, such as clap, clap, How to extend the lesson
snap, snap, clap, clap, snap, snap. Students then

o After students have completed the pattern
work with visual patterns, such as:

worksheet, they can make their own unique
repeating patterns working with a partner

and using templates of pattern blocks or other
geometric shapes. These can be shared with the

They can also be patterns formed using repeating rest of the class who will then be asked to “name”
geometry shapes such as the ones in this lesson. the patterns using letters from the alphabet.
The sound pattern above is an A A B B pattern—
clap, clap is represented by the letter A and snap, Activity answers
snap by the letter B. The Vlsu.al or color pattern 1. ABB, ABB
is an A A B pattern: Two white squares (A) and
2. AB, AB, AB

one dark square (B) make up the pattern. It is
important that students understand how the letters
used help define the pattern. To help students
become comfortable with this model, have them
design a sound pattern that is an A A B B B pattern.
Ask, “How do you know that it can be defined in
this way?” Once students are comfortable with
patterns, hand out the “Over and Over Again—
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Directions: Use your pattern blocks to make this pattern.

1. This is called an , pattern. Explain why you named

this pattern the way you did.

Use your pattern blocks to design a pattern that is also an ABB pattern.

Draw it in this space.

-

8  Chapter 1: Understanding Patterns and Functions
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Directions: Use your pattern blocks to make this pattern.

2. This is called an , > , pattern. Explain why you

named this pattern the way you did.

Use your pattern blocks to design a pattern that has the same name as the

one above. Draw it in this space.

-
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