What is Algebraic Thinking?

Sources:

1. Fostering Algebraic Thinking, by Mark Driscoll

2. Young Mathematicians at Work: Constructing Algebra, by Catherine Twomey Fosnot and Bill Jacob

3. Algebraic Thinking, Readings from NCTM Publications
Why is Algebra Important to Learn, by Zalman Usiskin

Fostering Algebraic Thinking
1. “Algebraic thinking defies simple definition.”
2. Two preliminary definitions of algebraic thinking:
a. The ability to operate on an unknown quantity as if the quantity were known.

b. The capacity to represent quantitative situations so that relations among variables become apparent

3. Two aspects of algebraic thinking:

a. Being able to think about functions and how they work.

b. Being able to think about the impact that a system’s structure has on calculations

4. These two aspects are facilitated by three habits of mind:

a. Doing-Undoing: Idea of inverse – going backwards – Solving Pastures
b. Building Rules to Represent Functions: No. of border tiles = 4n – 4
c. Abstracting from Computation: 4 ( 6 = 5 ( 5 – 1,     7 ( 9 = 8 ( 8 – 1,
9 ( 1 = 10 ( 10 – 1
Young Mathematicians at Work: Constructing Algebra

1. A strong understanding of number and operation is a pre-requisite to learning algebra.

2. You can’t generalize if you can’t recognize a pattern. (Hallie said this yesterday.)
3. Algebra is the construction of “big ideas” growing out of generalized arithmetic. (Chifter, Russe., and Bastable 2006; Carpender, Franke, and Levi 2003)

Algebraic Thinking – Usiskin’s Articles
Conceptions of Algebra
1. Generalized Arithmetic

2. Procedures for Solving Certain Kinds of Problems
3. Relationships among Quantities
4. Structures
Why Study Algebra?

Zalman Usiskin
Algebraic Thinking, Readings from NCTM Publications
Why is Algebra Important to Learn, by Zalman Usiskin

1. Without a knowledge of algebra:

a. Your career options are more limited

b. You lose control over parts of your life

c. You are more likely to make unwise financial decisions

d. You will not be able to understand many ideas discussed in the sciences, economics, business and psychology, among other areas.

2. Algebra enables a person to answer all the questions of a particular type at one time.
3. Algebra facilitates thinking about relationships among quantities.
Illana Herzig Weintraub for MathMedia Educational Software, Inc
http://www.mathmedia.com/whystudal.html 
There are other disciplines that will help build a better brain, but curriculum designers have chosen learning algebra as a universal "brain builder" along with preparing those strong left-brain students for careers in math and science.

Having said all this... I do believe after 30 years of experience with students, that learning algebra is truly not for everyone. I once had a 9th grade girl in my algebra class who, when I fretted over her disinterested attitude toward algebra, kept reassuring me that she really did not need to learn algebra for her life. Today, she is a successful TV actress and every time I see her on the tube, I say, "Charlotte, you were right!"

Lew: Students don’t ask why they have to learn the rules of video games.
Mark Christiansen
http://www.markwc.com/2009/08/why-study-algebra/ 
You will not find a better environment than algebra for learning and developing problem solving skills.

Jason Gibson
http://www.mathtutordvd.com/public/155.cfm 
Algebra is the beginning of a journey that gives you the skills to solve more complex problems.

