




































































It is easily seen that 

(a + b)2 = a2 + ab + ab + b2 

a 2 + 2 ab + b 2 

Therefore, 

(a + b)2 * a2 + b2 

Question #7 (Type II) 
A student asks, "What is the difference 
between a quadratic function and a 
quadratic equation?" How would you 
answer? 

Answer #7 
A quadratic function f over the set R of real 
numbers is a function whose domain is R 
and whose values a re given by 

y = f (x) = ax2 + bx + c 

Where a, b, cER and a* o . That is, 

f = !(x, y) Jy = ax2 +bx + c, a-=Fo and 

a, b, cER) 

A quadratic equation is given by ax2 + bx 
+ c = 0 where a, b, cER and a* o . That is 
a quadratic equation consists of all ordered 
pairs 

!(x, o) Jax2 + bx + c 

a, b, cER) 

o, a-=Fo and 

Let's consider y = x2 
- 1 over the set R of 

real numbers. 

The graph of y = f (x) = x2 
- 1 consists 

of all the points on the parabola as shown 
in Figure 1. 

Whereas the equation x2 
- 1 = 0 consists 

of precisely those points where the graph of 
the parabola crosses the x-axis. That is, 
(1, 0) and (-1, 0). 
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Figure 1 

Question #8 (Type II) 
A student asks, "Are all non-terminating 
decimals irrational numbers?" What reply 
would you give? 

Answer #8 
This question has the potential of character­
izing rational and irrat ional numbers as: 

1. 'Y is rational - 'Y has an infinite periodic 
decimal representation. 
2 . a is irrational - a has an infinite non­
periodic decimal representation . 

For example, .323232 ... is non-terminating, 
but it represents the rational number 32/99 
in fractional form. 
1.010010001500001205007 . . . is also non­
terminating, but represents an irrational 
number. 

Question #9 (Type II) 
How do you explain that division by zero 
is not defined? What about 0 / 0? 

Answer #9 
Recall the definition of a divisor: 

Definition: 
b divides a - . There exists a unique number 
c such that a = be 

a 
i.e. , b = c 

12 = 3 
4 

a= b c 

12 = 4 x 3 



Now consider the following cases: 

Case #1 
a * o, b = o 

~ = 0 - a= oD 
0 

Case #2 
a = o, b = o 

..2.. = D - o = o D 
0 

Obviously there is no solution for a = o D 
in the set of real numbers. 

o = oD has infinite numbers of solutions, 
since any real number will satisfy this 
equation. 

So, both cases violate the above definion, hence are not allowed. 

m 
NCTM ~ 
1906 Association Drive 
Reston, VA 22091 

Elementary School Mathematics: What Parents 
Should Know about Estimation, by Barbara Reys. 
Emphasizes that children's skills in estimating an­
swers or amounts are as important as their being able 
to compute exact answers. Provides techniques and 
hints for teaching estimating based on life situations. 
A good book to give to a friend, relative, or any parent 
you know; will also be excellent for distribution at 
parent/teacher conferences or similar sessions. 12 
pp., #314A6, $0.95; pkg. of 10, #325A6, $7.50. 
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Microcomputers in the Elementary 
Mathematics Classroom 

Bob Michie 
Mathematics consultant, Calgary Board of Education 

Calgary, Alberta 

This article surveys some ways to use com­
puters in elementary mathematics . Com­
puters are a powerful teaching tool, and we 
teachers should use them to improve mathe­
matics learning. -Editor 

In the classroom, the computer can be: 
1. an object of instruction 
2. an aid to instruction 
3. a medium of instruction 

Object of instruction 
The students learn about the computer 
itself-what it can do, how it affects us, etc. 
This article will not deal with computer 
literacy directly. 

Aid to instruction 
The teacher uses the computer as an aid in 
teaching a subject. This article will deal with 
several uses of the computer to aid instruc­
tion. 

Medium of instruction 
The computer does the teaching in tutorials 
and the like. This article will deal with some 
mathematics material available in this area . 

The computer is being used as a teaching aid 
or as a tool much like other pieces of A-V 
equipment that have been at the disposal of 
teachers. We have a powerful device; the 
question is how can we make good use of 
it to improve mathematics learning. 
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The teacher can use one or more computers 
in the following ways: 
1. Computer-assisted instruction 
2 . Student programming 
3. Problem-solving 
4. Games and simulations 

Computer-assisted instruction 
Computer-assisted instruction could prob­
ably include all of the categories mentioned 
above, as the computer is assisting in the 
teaching of mathematics. However, for this 
article, computer-assisted instruction 
includes (a) drill and practice, (b) tutorials, 
and (c) classroom management. 

Drill and practice is the easiest application 
of a microcomputer. Most of the original 
software produced fell into this category. 
The material for drill and practice is 
reasonably easy to write, but it does not 
create a great deal of interest with students . 
Drill and practice on a computer does, 
however, have two positive aspects: (a) the 
student generally receives immediate feed­
back on tasks completed, and (b) the com­
puter demonstrates a great amount of 
patience, as it will wait any length of time 
for responses . 

Two packages are approved by the Alberta 
Provincial Clearinghouse: Millikan Math 
Sequences and SRA Computer Drill and 
Instruction. They are both listed in the 
School Book Branch Catalogue. Both 



packages have a heavy emphasis on drill; 
however, both have an instruction or 
tutorial component. The concept is ex­
plained, and examples are given if the stu­
dent requests help. There are some problems 
with these packages: (a) they are expensive, 
(b) they require one machine per student for 
extended periods of time, and (c) they deal 
mainly with numeration and operations. 

Records and management include markbook 
programs, spreadsheets, attendance records, 
item banks, inventories, and objective 
management systems. Computers (micros to 
mainframes) do the clerical tasks that 
normally consume a teacher's time or that 
just by their magnitude are impossible to do 
without a computer . Several markbook pro­
grams on the market run on microcomputers 
and keep student records very well. Spread­
sheet programs such as Visicalc can also be 
used to keep records. 

Larger minicomputers can be very useful in 
management. The CML Q-Math project is 
an example of this. An objective-based 
mathemathics item bank is being piloted in 
several Calgary Board of Education schools. 
It also has a record-keeping program as part 
of the CML programs. 

Two microcomputer-based objective man­
aged mathematics packages are also being 
piloted in Calgary Board of Education 
schools. West Dalhousie Elementary School 
is using the Holt ECCO program, and 
Marlborough Elementary School is using the 
Ginn Computer Managed Math Program. 
Both programs are tied to the respective 
elementary mathematics series. The com­
puter scores tests, keeps track of student 
progress, and suggests or prescribes addi­
tional work for any deficiencies. 

Student programming 
Students can begin to write procedures or 
programs in elementary school. They can 

use either LOGO or BASIC. LOGO is being 
introduced to children as young as Kinder­
garten. Children begin with a concrete situa­
tion and move to a more formal situation 
involving the computer. Robots can be used 
at this level so that the situations are kept 
very concrete. Older students can write more 
elaborate programs using LOGO. Each pro­
gram is developed in a problem-solving 
mode. LOGO begins with graphics, which 
are of great interest to students in this age 
group. 

BASIC should be used sparingly in elemen­
tary schools. It is often criticized because its 
format can quickly lead to bad structure and 
bad programming habits. However, it is 
present in virtually every machine and is 
easy to learn and use at a very simple level. 

Problem-solving 
Writing a program can be thought of as solv­
ing a problem, because one should go 
through all of the steps as outlined in Polya's 
Model of solving a problem. 

Understand the problem 
Make a plan 
Carry out the plan 
Look back 
Plan the program 
Write and run the program 
Revise the program 

Using LOGO, students can explore and solve 
various problems. The environments that 
are set up are what Papert calls "micro­
worlds" (in Mindstorms). The students do 
not write programs in this mode; instead 
they explore and solve problems in a situa­
tion set by the teacher. 

Games and simulations 
Games and simulations referred to here are 
educational not arcade games. Students are 
encouraged to develop strategies in playing 
the games . They should understand the 
rules, develop a strategy, play the game and 
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adjust the strategy, and continue. Games can 
reinforce good problem-solving techniques 
and a curriculum concept at the same time. 

consequences are imaginary, so the student 
can try something, go back, change the 
strategy, and try again. 

Simulations can place the student in situa­
tions impossible actually to experience 
because of time, expense, or danger. The 

Computers have a great potential, if used 
appropriately, to enhance the learning that 
takes place in our schools. 
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The Agenda in Action (1983 Yearbook), edited by 
Gwen Shufelt. Timely and appropriate for today's 
education because it shows how NCTM's Agenda 
for Action is being implemented in the school 
framework. The 27 articles are grouped under eight 
headings, the eight recommendations in the Agenda 
for Action. Shows how teachers from all levels of 
instruction are implementing the Agenda through 
action in their classrooms. These practical tech­
niques demonstrate that it can be done and is being 
done at all levels, from kindergarten through teacher 
education. 256 pp., #309A6, $14.50. 
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HELP! 
We need articles for The Canadian 
Mathematics Teacher. This is your publica­
tion, and it is only as good as the members 
want to make it. Please let us share activities 
or methods you have found to be successful 
in your class. Provide us the ideas, and we 
will put them in final form for publication. 
Handwritten copies are acceptable. Send you 
ideas to your provincial editor. 

LET'S HEAR FROM YOU. 


