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1

STARTING
TEACHER

OUT

AS

A

MATH

TODAY

This book is intended to “replace,” or at least complement, a coach assigned to a
new math teacher. In this first chapter we address the first issues that a new teacher
might be puzzled about and bring to the fore some issues that might prevent a lot
of learning by mistakes. Your first concern might be to consider what support personnel are available in your school. Is there an assistant principal directly assigned
to support your teaching? What might you expect from your immediate supervisor? Is he a curriculum specialist or just an administrator to whom you cannot
turn regarding pedagogical issues, such as how best to teach certain topics? Soon,
the concerns turn to how you might behave when you meet with your new class.
What issues should you be conscious of?
We have a natural tendency to recall our school days as the model to follow
when setting the tone in our class. This chapter will help you determine how
today’s classroom might be different from the one you were in as a student. You
will need to read up on educational reports and consider today’s issues. For example, is there a philosophical split on how to teach mathematics? If so, what are
the various positions and their respective justifications? What role should technology play in your lessons? Although teachers are encouraged to incorporate
technology in their lessons, a basic rule of thumb for the use of any software or
technology is that it should enhance what you are teaching and be a preferred
alternative to presenting the lesson without it. Two examples of software that can
enhance the teaching of geometry are Geometer’s Sketchpad and Cabri Geometry.
Both dynamic software packages enable students to discover geometric relationships and examine them as they change in real time. The handheld (graphing)
calculator should also be thoughtfully employed to extend student thinking beyond
3
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4

EXEMPLARY PRACTICES FOR SECONDARY MATH TEACHERS

notebooks and chalkboard. Throughout the book, we provide few recommendations for software for fear that it will become obsolete and replaced by better products. Teachers are encouraged to keep professional knowledge current and to learn
new technologies as they evolve. These are just some of the ways this introductory
chapter will help you acclimate to better understand your position as a teacher of
mathematics.

To Whom Can a New Teacher Turn for Advice?
As a new teacher (or for that matter, a second-year teacher), you must begin by lining up all the aspects of your professional responsibilities before the school year
begins. In addition to preparation for the subject you will be teaching, you will
need to know about your particular school environment. First, focus on the physical plant where you will be teaching. You can walk around the building with an
experienced colleague or simply do your own inspection. Familiarize yourself
with the school and the many support services in both social and academic areas
available to the students. Guidance counselors or other administrators should be
available to discuss this with you.
Technical Support
Of ever-increasing importance is the technical support that you may need to help
with the many forms of technology you can use to enhance your instruction. Consider
issues like these: Are students expected to supply their own laptops, graphing calculators, and the like, or will the school supply them? How will your classroom be
outfitted to support your technological needs, such as provision of a SMART Board
or a computer projector? These questions are best posed to either a colleague or a
supervisor. If your school has a library, then learn about its holdings and about the
services offered to both you and the students. The school librarian is the logical
person to approach to learn about the library.
Mentoring
Throughout your first few years as a teacher, you would be well advised to select
an experienced teacher to serve as your professional buddy. You may be assigned
a mentor, but in the absence of that you would be wise to select someone who you
respect and who can guide you through your initial years with the tricks of the
© 2008 Hawker Brownlow Education 106005

YOUR ROOM AS A MATH LAB
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Coefficients of the quadratic equation and the equation of the axis of symmetry.

At this point in the lesson, some students may wish to hypothesize the relationship between the coefficients of the quadratic and the equation of the axis of
symmetry. Of course, under your careful questioning (see Chapter 6), you will
orchestrate the discovery if students don’t find it on their own.
To lead the discovery of the equation of the axis of symmetry from the given
equation, the teacher must ask students to write the equations for the five axes
of symmetry. Having students create a table of values is helpful as you ask
them to discover relationships. By examining the following table of values, students can more easily be guided to the discovery that the equation of the axis of
symmetry is x ⫽ ⫺b .
2a
EQUATION OF THE AXIS OF
EQUATION OF QUADRATIC

SYMMETRY

y ⫽ x ⫺ 6x ⫹ 8
y ⫽ x2 ⫺ 6x ⫹ 10
y ⫽ x2 ⫹ 6x ⫹ 9
y ⫽ x2 ⫺ 3x ⫹ 2
y ⫽ ⫺x2 ⫹ 2x ⫹ 8

x⫽3
x⫽3
x ⫽ ⫺3
x ⫽ 3/2
x⫽1

2
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a
1
1
1
1
–1

b
⫺6
⫺6
6
⫺3
2

c
8
10
9
2
8

31

DESIGNING AN EFFECTIVE LESSON PLAN

The workshop model may not be appropriate for all lessons. For example,
developing a formula for the sum of an arithmetic series or finding a relationship
between the number of sides of a polygon and the sum of its interior angles are
examples of lessons that can be effective in a workshop model class. A middle
school lesson on order of operations would be difficult to present using the workshop model and is more suitable as a developmental lesson. A high school lesson
on the derivation of the quadratic formula would probably be most effective if
presented using the developmental lesson format.

Solving Systems of Equations Using the Developmental
Lesson Model and the Workshop Model
Sample Lesson 1: Using the Developmental Model
Aim. The lesson aim is to solve systems of equations by eliminating a
variable.
Start-up activities. Ask students to complete the following tasks:
Solve for x, given the value of y: 3x  2y  10, when y  2.
The sum of two numbers is 10, and their difference is 4. Find the two numbers.
Motivation. Although the first start-up problem reinforces previously learned
skills, the second exercise is a more obvious look at a system of equations. Many
students will use trial and error and arrive at the correct answer, 7 and 3. The teacher
will now present the class with a problem that cannot easily be solved by trial and
error and will work with the students to develop a universal method that can solve
all systems of linear equations.
Solve for x and y and check:
2x  5y  5
3x  5y  3
Comment: It is highly unlikely that students will be able to solve the third exercise
by trial and error. The expert teacher will solicit ideas from the students and direct
them to look at an easier problem of the same type as the third start-up exercise.
This question is to remain on the chalkboard so that students are reminded that
solving it is today’s goal.
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SOME SPECIFIC IDEAS FOR TEACHING CERTAIN LESSONS

Don’t ask: Class, how much is 12x – 7x?
Do ask: How much is 12x – 7x . . . (pause) . . . Dan?
Do ask open-ended questions. Open-ended questions encourage thinking.
An open-ended question is one that has a variety of correct answers or has one
correct answer but a wide variety of approaches to arriving at the answer. These
kinds of questions encourage students to think of more than one way to approach
a problem.
Don’t ask: What is the measure of an exterior angle of the triangle in
Figure 6.34?
Do ask: Could the triangle in Figure 6.34 exist? Explain your answer.
Don’t ask: Which is larger, 7 or –7?
Do ask: Which is larger, (–x) or (x)?
Here is another example of an open-ended question:
How many different ways can you write a natural number using only
addition?
To write 1, there is only 1 way: 1
To write 2, there are 2 ways: 1  1 or 2
To write 3, there are 4 ways: 3, 1  2, 2  1, 1  1  1
To write 4, there are 8 ways: 4, 3  1, 1  3, 2  2, 2  1  1, 1  2 
1, 1  1  2, 1  1  1  1.
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