








PRIME MINISTER PREMIER MINISTRE

It was my privilege again this year to meet some of the dedicated teachers who received
the Prime Minister’'s Award for Teaching Excellence in Science, Technology and
Mathematics. Being a good teacher is one of the greatest contributions a Canadian
can make to the lives of his or her fellow citizens. This program exists to encourage
and support those who make teaching their passion as well as their vocation.

However, we are doing much more. We have asked the teachers who have received
awards in this and previous years to help us maintain a dialogue about science, tech-
nology and mathematics teaching. This book is part of that conversation. In i, this year’s
Prime Minister's Award recipients have contributed some of their best teaching prac-
tices. Exemplary Practices is being made available to teachers across the country.

We are also using new technology to make it easier for Canadian teachers to share
ideas and take advantage of these innovative teaching methods. Hence, the information
included in this book is also available on SchoolNet. This electronic forum offers all
teachers, not just award recipients, a chance to share knowledge, techniques and tips.
It is my wish that the teaching community, the students they teach and, indeed, the
country will be enriched by this exchange.
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2. Thestudents were asked to estimate how many cubic metres of wood
there were in a tree without cutting it down. These were Grade 10 students
so they didn’t know calculus yet. As a result, they had to take measure-
ments of the tree and determine what shape best fit it (e.g. cube, cone,
sphere, etc.) and then do the calculations. Similarly, they had to figure out
how tall the tree was without climbing it.

3. The big problem of the weekend was to determine how much water
flowed down a nearby river in a day. To start, we gave students a
simpler problem: calculate how much water flowed through a culvert
that carried a smaller stream into the river. The culvert had a very
definite shape and size.

From there, they had to move on to the much more difficult problem of
figuring out how much water went through the actual section of river.
In addition to having an unknown and irregular shape, the river was
also too wide and deep for the students to cross.

Despite these challenges, the students were able to extrapolate from the
culvert problem and came up with very good solutions for the river. Because
we were getting help from B.C. Hydro, which has a dam upstream from the
camp site, we actually knew how much water flow there was. One group
came much closer than ought to have been possible given their skill level
and methods. They insisted for the rest of the weekend that it was their
careful and thorough approach to the problem, not luck, that had made the .
difference!

At the end of the weekend, we held an open session in which each group

of students presented their solutions. Some of these discussions were very
interesting. For example, one problem required the students to estimate the
length of a lake’s shoreline. A couple of questions came up in the field: How
much detail is appropriate? Did we want to know the length around every
bay and point of land? Because every team had to decide this for themselves,
they came up with widely different answers. During the discussion, the kids
got into chaos theory without any prompting from the teachers.

The big lesson of the camp for both teachers and students was that real
problem-solving, the sort of work that people in industry do every day, is
usually done by a group and not by individuals. If an issue is really
important to a company, a team of professionals will work on it.

Whatis a
problem?

Ivan Johnson

Burnaby South

Secondary School
Burnaby, British Columbia

It has always seemed to me that a prob-
lem you know how to solve is not a real
problem. What we call problems in most
math textbooks are really just exercises.
The problem about whether Mr. Johnson
will catch his bus is really just a different
formulation of the problem about how
long it will take Mrs. Green to pay off her
car loan. | don't have any objections to
this; these sorts of exercises teach valu-
able skills, but | think it is important also
to give students a real problem to solve.

Every once in a while, | like to give my
students a problem that | have no idea
how to solve. Generally, they will work at
it for about five minutes and then ask me
for the answer. The looks on their faces
when | tell them that | don't know are
amazing.

But that is how real problems work. If we
can't figure out how to solve them, then
we will never know the answer. Students
need to learn that some problems may
take hours, days, a whole term or even a
lifetime to solve.

Math is for real o







Try to imagine how complicated this gets when you increase the number
of terms.

Now, the amazing thing about this is that multiplying numbers with multiple
terms is not new to these students. It is very similar to what they do any time
they multiply multidigit numbers. The expression 32 x 16 could be solved
using the FOIL rule: (30 +2)(10 + 6) becomes 30 x 10 (first) plus 30 x 6 (outside)
plus 2 x 10 (inside) plus 2 x 6 (last); 300 + 180 +20 + 12 = 512.

There is no particularly good reason for doing so, though, as most students
already know another way to do it. (See equation A.)

If you use the same approach for multiplying binomials, the students
instantly understand what is going on. (See equation B.)

As I go through these steps on the blackboard, the class knows what I am
doing and why. They will often shout, “Don’t forget the shift,” when Imove
to the second line. The neat thing is that this method is easy to remember.
The FOIL rule and the formal treatment of the multiplication of polynomials
are intuitive — not rules to be memorized.

The discussion of multiplication of binomials can even be extended to
include some of the most recent discoveries in mathematics, such as the
Mandelbrot set, which is used in chaos theory. Benoit Mandelbrot was
trying to find a way to mathematically describe a phenomenon that Ivan
Johnson has his students thinking about at his math camp (see page 9).

Mr. Johnson talks about measuring a shoreline and the problem of knowing
how much detail to include. Do you measure around every point of land
and bay? Perhaps you should measure around every grain of sand? The
closer you look at it, the longer and more complex the shoreline becomes.

The mathematics that Mandelbrot used to represent a phenomenon known
as the Mandelbrot set is an application of the multiplication of polynomials.
By squaring the complex number a + bi where { is the square root of -1, we
generate a series of coordinate points by using the real and imaginary parts
of the result. Students are astounded by the fact that an imaginary or non-
real (non-tangible) value like the square root of -1 can be used to produce a
rather tangible, graphic result. The graphic rapidly becomes more complex
and, well, beautiful, in the same way that Mr. Johnson’s shoreline does
when you look at the intricacies in greater detail. This is especially exciting
since this mathematics dates from the 1980s, and so this discovery is
“younger” than the students in my class are. Hence, mathematics is not an
“old” set of “recipe” methods, but rather a dynamic and contemporary
experience that they can become a part of!

Nobody is going to do the calculations required for this by hand.
Computers can do this very easily, however. My class can use a simple
program based on the multiplication rules we developed to “explore” the
design for themselves. (See page 26.) Perhaps someone will find something
truly new here!
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Inow ask the students to help me eliminate any of these curves that could
not possibly fit the phenomenon in question. During the discussion, students
are asked to explain fully the reasons why they would like to eliminate a
particular curve. By considering the variables in the experiment, my students
are usually able to ask questions that will lead to the elimination of all but
one of the four families of functions.

First, is it possible for the curve to cross the horizontal axis? In other words,
is there a height at which the ball would reach the bottom of the ramp
instantaneously? Since there isn’t, students can eliminate the linear-function
curve immediately as it clearly does cross the horizontal axis. A little extra
thought will make it clear that, if we follow it far enough to the right, the
logarithmic-function curve will also eventually cross that axis, so it too can
be eliminated.

Similarly, we can ask whether the curve that best describes this phenome-
non could cross the vertical axis. Since the ball would not move if the ramp
was perfectly horizontal, we know that there is no value for the time variable
if the height is equal to zero. This allows us to eliminate the exponential
function, leaving only the power-function curve.

After we have thoroughly discussed the example, I use the graphical cal-
culator to confirm our conclusions. (For more on these tools, see page 24.)
I have it perform a regression analysis using the power-function model.
This will determine the values of the constants 2 and b for the function.
For example, one recent experiment gave the following results:

Height (cm) 5 10 15 20 25 30 35 40

N\

X

Linear function: y =a + bx

X

Logarithmic function:
y=a+blnx (b <0)

Time (seconds) 432 328 274 246 207 184 182 1.50

The regression analysis gave values of 9.98 for 2 and -0.49 for b. In other
words ¢ = 9,98xh04, (The correlation co-efficient was equal to -0.989.)

This equation compares favourably with the theoretical model, which is
a ort=axh?9s,

t=—

vh
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Exponential function:
y=axb*(b<0)

Power function:

y=axx’(b<0)
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more than 90 percent of what students record in their notes is unnecessary
for later recall. The remaining 10 percent is made up of key words — that is,
words that provide essential information and stimulate images in the
reader’s mind.

T have my students experiment with drawings that combine words and
pictures into an association pattern that is more useful than notes as an aide
for recalling information. The drawings make use of colour to enhance the
information further. '

To help my students get started, I provide them with a list of suggestions |
that will help them create an image that offers a clear message so they can
easily absorb information. For example, I point out that they should

° usea page with no lines

©  build the pattern around one central image

e use three or four vivid colours

e  print the words neatly

° try to avoid clutter

o use lettering of different sizes

° use geometric shapes such as circles, rectangles or triangles
e use unusual or unique images

e make the pattern beautiful.

I do not evaluate the images. My job is to provide suggestions and ask
questions that will help students design an effective learning tool for
themselves. This ultimately depends on whether the following three
conditions are met: the key ideas being presented in a striking manner; the
appropriate connections being made among ideas; and the student liking
what they have produced.

18 o Competitive advantage










Using the list of industries, we brainstorm and then do research to generate
lists of as many of the processes that happen within those industries as we

can identify. For each task or process that takes place within an industry, we
generate statements: “It would be nice if someone were to develop an easier

way fo....”

We end up with a list of several hundred processes. For each item on the list,
there tends to be, among a group of 100 kids (I have worked with up to 200
at a time), at least one who knows something about it, or one student who
has a parent working in that field so that he or she can begin research in

that area.

Rudra Subedar
Austin Elementary School
Austin, Manitoba

Competition is one of the biggest forces for achievement in our
culture. There are negative aspects to it, but | think that teachers
sometimes allow these to prevent them from using one of the
most powerful tools available. The key is to use competition in
the right way.

One of the most effective ways to do this is to encourage team-
work and participation. The competitive event itself is really just
the tip of the iceberg. Underneath, there are many long hours of
co-operative work within the school to prepare for the event.
When a student goes to a science fair, the important part — the
preparation and development of projects and the co-operative
[earning — is already behind them.

[t is also important that students understand that the judging at
these events is a very human system with all the imperfections
that human systems always have. There are valuable lessons
about competition that we can teach students through these pro-
grams that will help them to prepare for the other competitions
that life forces on them.

Two teachers talk about competition

Even though they work halfway across the country from one another and had never met until this February in
Ottawa when they received their Prime Minister’s Award, Rudra Subedar and David Gabel share a common
philosophy about the value of competition among students.

David Gabel
Sir Winston Churchill Secondary School
Vancouver, British Columbia

One of the most important things that | do for my students is to
make sure that the pressure to succeed in competition does not
come from me. My students know that success in competition is
not what we expect, but rather participation and hard work.

Science competitions also give teachers an opportunity to
counter the negative effects of other competitive environments
student face. For example, many of my students put themselves
under intense pressure to get the marks they need to get into the
university of their choice. This is not constructive competition
because they are putting the thing that really matters, learning,
behind the success that comes about because of it. If you want
to convince students that, if they take care of the learning, the
marks will take care of themselves, it helps to have a way to
show it; science competitions can be that way.

Similarly, if someone doesn't do very well at a science competi-
tion, you can sit down and talk to them about what they have
learned from the experience. They have done something very
important by giving it a go and they can use the experience
gained next year. If you do this well, the students will figure out
all by themselves how to apply this to the rest of their lives. This
way, you leave a legacy of people who will spend their lives
beyond school challenging themselves and who will not give up
when they face future disappoiniments, which they

inevitably will.
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The first of these is the Sonic Ranger. This device is very similar to the hand-
held radar guns used by police, except that it uses sound waves to measure
the position, velocity and acceleration of an object. It collects the
information and can plot it on a graph as the object being studied moves.

To introduce students to the related concepts, we begin by having one
student move about a room while another tracks him or her with the Sonic
Ranger. They quickly gain an intuitive understanding of which graph
curves correspond to which types of motion. The computer can help this
along by drawing a particular curve that students can try to duplicate by
moving in different directions and with varying velocities.

When they get the data collected with the Sonic Ranger in the computer,
students can use the software to construct their own graphs and interpret
the data. This way, the students spend more time actually studying physics
rather than focusing on measurements and calculations.

There is an equally useful device called a Force Probe that we use in the
dynamics section of our courses. After using traditional measuring devices,
we found this new technology to be just amazing, :

Consider, for example, teaching students about the static and kinetic
co-efficients of friction. You can describe, when you try to move a stationary
object, how the friction developed rises sharply to a peak and then levels off
once the object is moving,

Force vs. time graph for stationary block
until moving with constant velocity

25

20

Force (N)
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0 T T T
1 2 3 4 5
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Showing them this phenomena is usually very difficult. However, the Force
Probe changes all that. If students attach it to the line they are using to pull a
block, it will record the force required and immediately display this
information on screen. Students can point with one hand at the area on the
curve that shows the change from one type of friction to another while
pulling on the block to produce the data with another. There is no other way
to record this data so simply and elegantly.

Tools for the times ¢ 25

Graphical
calculators

André Ladouceur
College catholique
Samuel-Genest
Ottawa, Ontario

Although computers are very exciting, |
find that graphical calculators are often
more useful, and flexible, in my classes.
The basics of their operations are easy to
figure out and the menus that give access
to the more complicated functions
become easier to use with each succeed-
ing generation of machines.

At between $100 and $200 each, these
calculators can be had for considerably
less than a computer. | also find that it is
very hard to use computers for less than
an entire period. Graphical calculators, on
the other hand, can easily be brought out
for 15 minutes in a class and then put
away so that you can go on to activities
that don't require the technology.

One example of the way | use these cal-
culators is to introduce young students to
curves. Previously, these students were
solving equations where x s always equal
{0 a unique number. By moving the calcu-
lator’s cursor along different curves, they
easily come to grasp how the values of x
and ychange all the time and how this
corresponds to the curve in question.




How many
computers do

you need for a
math lab ¢

Ivan Johnson

Burnaby South

Secondary School
Burnaby, British Columbia

I like to have one computer for every
two students.

When every student has a computer, the
teacher is like a one-armed wallpaper
hanger, running around the class helping
students with their problems for the

whole period. When students are in twos,

they can easily work together to solve a
problem on their own.

I find that having more than two students
per computer doesn't work because one
student inevitably ends up being left out.

You can make
Mandelbrot
graphs too

Richard Clausi
Elmira District
Secondary School
Elmira, Ontario

You can download the simple computer
program to graph the Mandelbrot sets
described on page 11 from the Exemplary
Practices Web page on SchoolNet
{hitp://www.schoolnet.ca). It runs using
(BASIC, found on any DOS computer,
and produces beautiful images.

As with the Sonic Ranger, the Force Probe can be used to collect data from a
wide variety of labs. The only limit is the teacher’s and students’ creativity.

There are lot of other phenomena that are either impossible or very difficult
to duplicate in the classroom, for example, launching a projectile. For a
student to keep track of the trajectory, he or she would need a very complex
set-up involving strobe lights and a camera. Conducting the same
experiment without air resistance is just about impossible in a high school.

This situation is very easy to simulate on a computer screen using
Interactive Physics. Students can change the conditions, such as launch
velocity and angle and even the atmospheric conditions and gravitational
force, with just a few keystrokes.

A computer capable of handling the required hardware and software can be
bought for about $2000 as of the time this is written. The various probes
needed for physics labs cost about $500. The complete set of probes for
physics, chemistry and biology will run you about $1000. There are also
some software costs.

Unlike a lot of other lab equipment, this investment will meet many needs
right through the year. Compare this to an air table, for example. An air
table can be purchased for about $2000 and it is very useful for performing
certain experiments, but once you have finished the relevant unit, it just sits
in the corner collecting dust. ~
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first of these came out of a cereal box and the second can be made with
fairly common chemicals.

When confronted with objects like these, students will play and play. Out of
this play will come questions: Why does this happen? What is in the bottle?

A smart teacher resists the desire to direct the students or to point out what
approach they should take. I encourage students to decide for themselves
what they would like to explore. I ask them to find out what is interesting
and to develop a set of questions to investigate. As a result, in a class of

25 kids, you may very well have 15 different questions. If the kids are
working in pairs, it is not inconceivable to have 12 or 13 groups working
on a different problem.

An added benefit of this is that when we get back together and discuss what
they have been doing, the students actually have something to say to each
other because they weren't all doing the same thing. This is very different
from what often happens with textbook experiments, after which, once one
person says, “Oh, it turned purple,” the discussion is over. Everybody else
just nods and says, “Yeah, ours turned purple too.” What else could they say?

The toughest part of this approach is finding the things to spring on the
students as “problems.” Some, such as the cereal-box submarine and the
mystery bottle, are just inherently fascinating and they come into our lives
by accident. The key is never to let the opportunity to use them in your
class go by.

T also get ideas from demonstrations I have seen. There is plenty of chem-
istry and physics “magic” that is usually done as demonstrations with the
teacher explaining what is happening as he or she goes along. Take these
out of their intended context and you can just do them without any preamble
and then ask the class, “Why and how did that happen?”

My role in the classroom is to guide the students so they figure out for
themselves what they want to know. For example, one group of students
asked me if they could add some vinegar to the bottle. I asked them what
they thought would happen when they did this. They told me that they
thought the liquid would turn a certain colour. I then asked them what they
planned to do if they didn’t get the expected results. After all, I pointed out,
adding the vinegar to the bottle will make it impossible to do any further
research on the original substance. Through this line of questioning, they
settled on the more cautious approach of removing some liquid from the
bottle and mixing it with vinegar in another container.

When kids get stuck, I use a lot of questioning — What have you thought
of? How else could you look at this problem? — and, sometimes, I will give
them a clue — Have you thought about such and such? or, If what you say
is true, what would you expect to see happen under these conditions?

One of the most common questions from students is, “Is this the right
answer?” I never answer that one and I am quite up front about not doing
so. That is always quite frustrating for a class, at least initially, because they
have never encountered it before.

Up to your elbows

in science
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After thinking about my answer for a while, they usually then ask me,
“What if we get it right? How will we know?” My answer to that is to ask
them to tell me who answers these questions for adult scientists. If a
scientist believes they have found a cure to a disease, is there someone who
comes and says, “That’s it. You have it right?” Of course there isn't, and this
raises the whole question of how these scientists do check their own work.

The students slowly get the hang of testing something and then testing it
again. Once they are confident enough, they try their ideas out on the other

groups in the class. When they get to that stage, they are usmg skills they
will never outgrow.

In a way, science operates much like a game and you have to buy into it.
Unfortunately, not all kids do; some firmly believe and carry on, despite my
best efforts, as if science, and all its answers, is found in textbooks and
encyclopedias. My hope, especially through the introductory activities I use
with kids when I first encounter them, is that we’ll work on questions that
won't have an answer in the back of a book.

That is difficult stuff for Grade 7 and 8 kids, but by encouraging them to do
it, I find that they eventually understand. It works with both gifted kids and
regular program kids too. The only difference I find is in the rate and the
speed at which they work.

elbows Iin science







Making young
Galileos

Jim Wicks

Bluefield High School
Hampshire,

Prince Edward Island

| send students home after the first day of
school to try their hand at a problem of
Galileo’s — to find out which will fall
fastest, something heavy or something
light. | ask them to write out the results of
their experiment and submit it to me.

There is no telling what results they will
come back with because some will do the
experiment in a way that air resistance is
a factor and others will not. One student
may compare the speed a binder drops to
the speed a single sheet of paper drops.
Another may use the same objects but
crumple the paper into a ball and get a
completely different result. The point is
not that the students get the right answer.
| only want them to do the experiment
and write out why they think they got the
results they did.

After a few weeks, | ask them to repeat
the experiment using different light and
heavy objects and again write out their
thinking. You can do this with any number
of simple experiments.

At the end of the term, | give the students
back all the papers they have written so
they can see how their thinking has
changed.
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At this point, I remind them of Newton’s second law: the acceleration of a
body is directly proportional to the net force applied and in the direction of
the net force.

I set the spool up with the string coming off the top and ask them which
way it will go when I pull on the string. I ask them to explain why and they
will respond with, “Acceleration is in the direction of the net force.”

Then I flip the spool over and repeat the question.

Having set up the problem, I have the class break up into groups of three to
discuss the issue. This is when it gets interesting. The more the students are
forced to think and talk about this, the less certain they become. We then
come back together to discuss it as a class.

By now, there is usually considerable uncertainty. Some students are
arguing that the spool will move away from me when I pull. Others think it
will come towards me and still others think it will stay in one place with the
spool spinning the way car wheels spin when you step hard on the gas
pedal. As the discussion proceeds, I ask each person who comes up with a
theory to explain how it fits into Newton's second law. For example, if
someone suggests that the direction the spool travels depends on how hard
I pull on the string, I ask them to remind me just where in the second law

it says that the vector component is dependent on how powerful a force

is applied.

This moment is the point of the whole exercise: to make the students explain
what they think will happen, and more importantly why, in terms of the
concepts they have learned.

To heip make things clearer, I now pull out the piece of wood. I set it up
once with the eye on the top and once with the eye on the bottom and pull
the string.

No matter how I set up the wood, it always comes towards me when I pull
on the string,.

Now, I pull the spool out again and ask the class which way it will go.
Usually, there is a consensus that the spool will come towards me at this
point. I confirm this by asking the students to vote on the issue. After
announcing the results of the vote, I put the spool away and start another
activity...

They never let me get away with this. They demand that I take the spbol
badk out and show them.

What is preying on their minds is other demonstrations they have seen
during the school year. Demonstrations are often used to make points that
are counter-intuitive. This builds student confidence in what they have
learned and starts them applying their physics knowledge rather than
relying on “what they think will happen.” When I finally do demonstrate
what the spool does, I like to watch the students’ faces rather than the spool.
They really don’t know which way it will go.

Of course, the science teachers reading this book will already know which
way that is. They know Newton’s second law after all!

elbows in science
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know if that had anything to do with the sound being made. A boy in the
back asked if it was vibrations that had hurt his hand when he hit a post
with a baseball bat. Another pointed out that he could make vibrations with
his ruler. He held the ruler over the edge of his desk to show us how. That
really did it — everyone's ruler came out and they experimented by
lengthening and shortening the portion sticking over the edge of the desk to
malke different sounds.

During all this activity, one of the students said to me, "I've done this before
but I never knew that I was doing science.”

Their enthusiasm fueled me and we spent several classes talking about
vibrations and sound waves. For my part, I introduced them to molecules
and what part they play in the creation of the sounds we hear. [ was amazed
at how many links to the real world these kids could make. They asked
questions such as, “When you hit two rocks together under water, why do
they sound different than on land?” “Is that why bees buzz?” We started a
list of all the things that make sound through vibrations. It was an
impressive list, from hummingbirds’ wings to guitar strings.

I'looked at my students’ faces as they worked together to come to an
understanding of this phenomena. They were engaged in learning and were
clearly enjoying it. Everyone was taking part and many had insights to offer
based on their personal experiences. It was good science and it was child-
centred rather than text-driven. For homework, I asked them to bring a
sound-making device from home. For the next few days we were flooded
with suggestions from students and their parents. There were links being
made between the world of school and the world the children lived in
outside of school.

It was important for me to listen to and encourage the questions that the
children were raising and refrain from giving too many answers. Nothing
stops creativity in children more quickly than a teacher giving them the
“right” answer. Instead, I helped them by grouping their questions into
themes, getting them materials to further explore these questions, adding
content to the discussion when required and offering direction when they
got stuck.,

Working together, my students and I came up with many activities during
our study of sound. For example, we used balloons to simulate the way
sounds are made in the throat. A balloon was inflated to simulate the lungs
and the hole at the top was stretched out as the air was released. This way
you got a slot that allowed air to escape. As the amount of stretch was
increased or decreased, the rubber on the sides of this slot affected the
sound in a way that is similar to what our vocal cords do. The students
found this activity tactile and visually exciting.

The unit I developed later for the FLASH program came, by and large, from
the questions and activities my students and I worked out in the classroom.

In another activity, we used a small, hand-cranked hurdy-gurdy similar to
those used in music boxes to study how sound travels through different
media. When we held the hurdy-gurdy in the air, we found that it made
hardly any sound when it was cranked. However, when it was placed on a
tabletop, the song it was set up to play, Scott Joplin’s The Entertainer, filled
the room. Soon the hurdy-gurdy was tried on every surface available to test
the sound-carrying nature of different materials. We discovered that cloth
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was a poor conductor of sound but that my filing cabinet worked very well.
Braces on teeth worked too (although it did make the child’s mouth itch —
another avenue to explore).

We read about various animals and looked at their ears to see how size and
shape corresponded according to the importance of hearing in animals’
survival. Later, students made a number of different kinds of “enhanced
ears” using cardboard and foil and experiiented with these to see what
effect they had on humans’ ability to detect sounds coming from various
sources.

One student who had a brother with a hearing difficulty brought in a
decibel tester. It was used to test various homemade noisemakers. After
studying the normal decibel chart to see how loudness was rated, we used
the noisemakers and created our own version of a decibel chart. Groups of
students looked carefully at the noisemakers and predicted where on a scale
of one to ten the noise level produced would be. After testing the devices,
we discussed any surprising results.

I'ended the unit by having the students form bands. Some made string
instruments or drum sets or combinations of instruments. One group used
small glass pop bottles of a uniform size and filled them with different
amounts of coloured water. Using their knowledge of sounds, they created
music. They produced a short tune by blowing over the top or hitting the
sides of the bottles. After much practice, their musical creation was played
for the class. They even created a very simple colour-coded notation system
to remember the tune.

During the course of the unit, the students learned a great deal about sound
and how it is generated. More importantly, the content of the unit was the
vehicle for developing science process skills. Students explored how science
is carried out and how it affects all of our lives. They used some special tools
such as tuning forks but most of the unit was undertaken with “found
materials” such as paper rolls, coat hangers and garden hose. They wrote
out their scientific observations, designed and conducted their own
experiments and constructed devices. They did what scientists do and they
referred to themselves as scientists.

Children must see the applications of the science they are studying. Links to
the world they experience everyday are essential. If something taught in the
classroom is not relevant to a child’s world view, then it has little value.

If you would like more information about the FLASH program, please
contact Deputy Superintendent M. J. Suddaby of School District #42 at
22225 Brown Avenue, Maple Ridge, British Columbia, V2X 8N6.
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To prepare for the event, I usually organize a few activities. If the moon is
going to be out that night, I will have people try to spot some of the more
visible surface features. I will generally try to introduce people to some new
constellations besides the Big and Little dippers — perhaps Orion,
Cassiopeia and the Andromeda nebula.

I try to keep the structured activities to a minimum so that everyone has lots
of time just to look. To help people navigate their way around the sky I
provide them with photocopies of a simple star map. Most astronomy
magazines regularly publish good ones. '

Almost any night will produce some surprises, ranging from shooting stars
to, if you are really lucky, the aurora borealis. One of the most dependable
treats is spotting satellites. In the hours just after the sun goes down, it is at
the right angle to shine brightly on earth-orbiting satellites. These look just
like stars only they move, generally crossing the sky in one or two minutes.
Most move from north to south or vice versa. Some satellites twinkle
because they are tumbling in space.

Just seeing the night sky and any surprises that we are lucky enough to
catch produces what I call the “Wow Factor.” It is a sense of wonderment
and excitement in people, which I take advantage of to slip a little bit of
science into the discussion — not enough to scare anybody, but just enough
to firmly establish the link between the wonder and the science.

Some students will want to do more than wonder. They will want to find
out much more about the night sky, and that is how the astronomy club
comes in. There is a wide variety of books and magazines that will help you
organize and maintain a club for these keen students.

In many ways, the astronomy club is the easiest part because that is where
you learn together. You and the faithful members become partners, all
looking for and sharing information. Astronomy is one of those things
whereby the more you see, the more you want to know. It has ever-
increasing returns.

The hands-on
universe

David Keefe

Menihek Integrated

High School

Labrador City, Newfoundland

[ have long found that many students are
excited by space science. | have recently
discovered the Hands-On Universe, a very
exciting resource for young astronomers,
thanks to a friend at Industry Canada’s

St. John's office.

The Hands-On Universe allows students
from around the world to request observa-
tions from an automated 30" telescope, to
select and download images from an
archive of more than 1500 images, and to
leamn the math and science involved in
professional astronomy. The big appeal of
this project is that it allows me to give
students a chance to do some real
leading-edge science work — the
program puts kids in the shoes of
professional astronomers.

The program was created by the
American National Science Foundation
and Department of Energy. There are cur-
rently efforts under way in this country to
encourage more Canadian participation in
the program. To learn more about the
Hands-On Universe, look up its

World Wide Web home page at
http;//hou.lbl.gov/| have also established
a link to'this home page, and several
other science education pages,

from my personal home page
http//calvin.stemnet.nf.ca/~dkeefe/index
itml
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What we had at the beginning, in 1992, was pretty basic. It certainly didn’t
look like the sort of thing that they do at the big U.S. space camps, where a
larger budget translates into a very realistic mission control. But that matters
very little. My experience has been that students learn to focus on the aspects
of the simulation they can control and to live with what cannot be changed.
In our simulation, for example, it is not possible to provide an independent
power source so we use an electrical system that is somewhat unrealistically
plugged into a wall of the building where the simulation takes place. On the
other hand, the students have created a very impressive plumbing system
for the planetary habitat.

Role-playing is a powerful tool and the students are very willing to suspend
any skepticism or disbelief they have about the accuracy of some of the
things that go on. They will, however, insist on being very strict about what
they can control. For example, one year I let a press photographer enter the
habitat in a way that was not at all in keeping with the integrity of the
mission. They were not happy about this and I won't be doing it again.

I always consider the age of the students when deciding how proscribed the
simulation should be. As a rule of thumb, the younger the children, the more
structured you should be prepared to be. That said, the kids themselves will
rapidly become the biggest force for increased realism in the simulation.

The students have been making piecemeal improvements to every aspect of
the mission over the years that have turmed what began as a humble project
into something quite impressive. Some of these improvements include an
airlock entrance to the habitat and a very realistic space suit that one student
researched, designed and made. Similarly, a number of computer simulations
now monitor oxygen use and allow the students to keep track of their
position in space.

Another important facet of the program is the extension of it beyond our
own school. As part of the program, students had to learn how to make an
effective presentation to the school board. This included written and
videotaped material.

One aspect of the presentation that really impressed the board was a
proposal to extend the program to include elementary students. From the

. board’s perspective, that was real added value. We were able to deliver on
that promise because the students found the opportunity to educate others
very attractive.

They designed the education program themselves — my role was largely
supervisory — and it has become a very successful program. The students
now provide it to 1000 to 1200 elementary students every year. This part of
the program significantly increases the range of skills that my students learn
through the simulation.

As you would expect, the elementary school missions are short and quite
structured. They are run under the close supervision of the high school
students. From the elementary school teachers’ perspective, the advantage
of this program is that it does not involve a great deal of additional work on
their part, although many contribute to the evolution of the program
through their creative efforts.
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There is much that could be told about this program. A lot has happened
over the years. The simulation is an extra-curricular activity for the high
school students and part of the regular school program for the elementary
classes across the city that choose to get involved. By building a little more
every year, we have also managed to get a lot of publicity, not to mention
significant support from corporations and other organizations.

We now have enough experience that we are in a position to provide help to
others seeking to create simulations of their own. Anyone seeking additional
information should write to me and I will put together an information
package for them.

Terry Prichett

Lisgar Collegiate Institute
29 Lisgar Street

Ottawa, Ontario

K2P 0B9

or

tprichet@obe.edu.on.ca
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There are some things that I do not allow. Obviously, anything that plugs
into a wall socket is off limits to kids this age. Even though we could
probably fix some of these things safely, I would not want to encourage kids
to open them on their own. The message I give is that higher voltage items
are simply not to be touched.

Similarly, I discourage anyone from brmglng in items that are going to be
really complex. A clock, for example, has too many parts for students this
age. It also seems to me that this would have to be a restriction if you
wanted to start a club with slightly older kids in junior high. At that age,
kids begin playing with very complex things, such as walkie-talkies and
electronic games, that would be well beyond the science concepts they learn
in school.

The work is done in groups of three to five kids during the club session. I
teach them to do things in a logical order. For example, they have to use a
volt meter to test the batteries first, because there is no point in taking a toy
apart before you make sure the battery isn’t the problem.

While taking the toy apart, the students have to keep careful notes on what
they are doing so that they will be able to put it back together again. Once
disassembled, the first order of the day is to give everything a good
cleaning. Most of the time, probably 9 times out of 10, this is all that is
needed to make the toy or gadget work again. This is especially true of
these new educational toys that require children to push buttons to learn
answers to questions. There is a very valuable lesson about electricity and
conductivity in this and I make sure the students grasp this. -

Other science that is not directly related to fixing the toy often comes up.
For toy cars, for example, I have the kids count the gears on the drive
mechanism and figure out what the gear ratio is.

After opening and cleaning the toy as well as discussing the science
involved, we have to fix the toy if we can. The students begin by going
through all the functions that have to take place for the toy to work. Are all

‘the connections required for the circuit in place? Is there a current flowing

when the toy is turned on? Are the mechanical parts in good order?
Sometimes, the news is really bad and a motor will be seized, making the
toy beyond repair. In that case, the students have a choice: they can either
take the toy home or they can donate it as a source of spare parts for future
repairs.

That is it. It seems pretty simple and it felt pretty simple as my students and
I were doing it. Along the way, however, we all had to develop our brains
and that takes some work. It all comes back to science. With each toy, we
have to do some careful observation. We have to be methodical and to write
down everything we do so we can figure a way to get out of trouble if we
get stuck. When it comes time to fixing something, everyone has to make a
prediction of what they think will happen. If it doesn’t work out the first
time, I tell them, you have to give it three or four good tries. Even when
they get the results they want, they know that a good scientist goes back
and checks everything again anyway.




Destination COonservation

Rocque Richard
Ecole Our Lady of Perpetual Help School
Sherwood Park, Alberta

This is a really great program that my Grade 6 students have used to help the school
save money on its energy costs.

The key to the program is that the kids who take part in it get to split the savings with
the school. If they manage to save $1000, they get a portion of that to spend on things
related to their Destination Conservation activities.

One example of what we did at our school was to check the entire building for energy
wasters such as leaking faucets and missing caulking. We used an audit sheet provid-
ed by Destination Conservation to help us. We also made suggestions about changes

that could be made to the school’s energy-using systems to save money. For example,

we were able to suggest a modification to the fluorescent-tube lighting system.

For each money-saving idea we put forward, the kids had to interview the staff respon-
sible for the systems involved and prepare a written proposal to seli the idea to the
principal.

Incredibly, these measures make a huge différence when they are put into practice.
Both the kids and the school administration were amazed when the first year's savings
amounted to $1000. The next year, they doubled that, and the year afterwards they
doubled again to reach $4000.

Another benefit for the kids is that they get to go places they otherwise would never
see in the school. They have visited the furnace room and the roof and learned how the
systems in those locations waork. They got to poke their noses in every little corner of
the school.

We currently have $6000 to spend on a project, but we are in no hurry to do so until we
carefully consider all our options. Some of the available choices include buying a piece

of the rainforest or perhaps adopting a whale. Then again, maybe we should spend it to
buy some motion detectors that would be used to make sure that lights in the less-used
sections of the school only get turned on when they are really needed.

Destination Conservation began here in the West, but it is going national. If you are
interested in setting up a program like this in your school, contact:

Tom Yohemas

10511 Saskatchewan Drive
Edmonton, Alberta

T6E 4S1

Telephone: (403) 432-9151
Fax: (403) 439-5081

World Wide Web: http;//www.ccinet.ab.ca/de/
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Once the ramps are all completed, the students carry out a
multipart activity that requires them to use their linear-
measurement skills as well as to apply the Pythagorean theorem,
which is being introduced to them for the first time in Grade 8. The
basic activity is to run the cars down the ramp from a variety of
different height settings. The students also experiment with having
the cars run over a number of different surfaces, such as a desktop,
carpet, sand and gravel, to see what effect these surfaces have on
the distance the car travels.

While they are doing this, the students are required to keep track of
a variety of data. We also have them verify the Pythagorean
theorem as they change the angle and height of the ramp. The
structure forms a right angle in which the ramp itself is the
hypotenuse. The ramp remains a constant length, but the other two
sides change as the height of the ramp is changed. The students
take measurements at each angle, after first using their protractor to
ensure the structure is square. They then use their calculators to see
if the sum of the two changed dimensions still adds up to the
square of the hypotenuse. (We prepare them for this by doing some
textbook-based teaching about the Pythagorean theorem ahead of
time.)

The chief advantages of this unit are the interest it develops in the
students and its extremely low cost. You could teach the students
the same information quite adequately with pencil and paper, but
you don’t get the magical excitement that comes from putting
materials in their hands and having them build something. Using
manipulatives is something that is often done with younger
students, but it works just as well with students in Grades 8 and 9.

Introducing girls to

technology

Rene Aston and Mary Storey
Central Park Public School
Markham, Ontario

A number of other contributors to this book have
talked about occasionally allowing students free
time to go where they want with scientific equip-
ment and materials. We agree and believe that this
is especially important when introducing girls to
technology. Rather than giving girls narrowly
defined tasks, we allow them free time to make
innovations of their own.

This is important because girls are often very con-
cerned with the appearance of the ohjects they are
making (such as putting curtains on the mealworm
hotels that we build in our biology sessions).
Allowing them the time to work on the aesthetic
aspects of their project greatly increases their
interest in technology.

Design is a very important part of technology devel-
opment and we can discuss this with our students
and tell them about the very important contributions
both women and men designers make.

Communicating ideas
in math class

André Ladouceur
College catholique Samuel-Genest
Ottawa, Ontario

For the past few years, we have been insisting that
our mathematics students write out, using complete
sentences, explanations of the steps they use to
solve prablems. At first, this was very difficult
because it is a different approach to that normally
used in a math class. But, as the years have gone
by, both teachers and students are finding that it is
very helpful. When you ask students to explain their
answers, you are really forcing them to think things
through. Otherwise, we often find that students are
good at what they are doing, but that there is fuzzy
thinking behind their actions. By having them write
things out, we can see the thinking behind what
they are doing right away and can zero in on any
weaknesses.
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The central component of my drawing activity is to produce on paper scale
representations of the human body in different positions. The drawings are
very simple using just lines and dots, the lines representing body parts and
the dots representing joints.

I begin by introducing some concepts related to the human body, such as
the role of the skeleton and the need for joints if we are to move our body
parts. We also talk about the similarities and differences between human

bodies and those of other animals such as dogs and cats.

The first issue for the class to resolve before beginning to draw their bodies
is the scale at which they will work. I explain the idea of scale to them
briefly and point out only that their drawing must fit on an 11" x 17" sheet of

paper.
The students then divide up into groups to collect the required data. They
help each other measure their various body parts, work together to figure
out where all their joints are and decide what scale they are going to use.
During the discussions about scale, my role is to encourage the students to
each contribute their ideas, and to ask them questions to get them going, if
necessary, not to give them the answer.

After completing all the measurements of their bodies in varying positions,
the students work out the corresponding numbers that will allow them to
prepare the new drawing. Then, using a ruler, they draw the body parts (as
lines) according to the scale they have determined. They have to observe
closely, and decide together what positions they will draw and how they
will realistically depict them.

To do this activity, the students need an 11" x 17" piece of paper on which to
draw, another sheet of paper to record their data, a short ruler with
centimetres marked on it, a metre stick, a pencil and eraser, and a calculator
to work out the scale.

We follow up the actual drawing exercise with discussion. I like to impress
on my students that the object of the exercise is not so much to finish a
drawing as to learn as much as we can from it. Some of the things to learn
include the following:

¢ that the human body needs joints in order to move
e how to write measurements with proper notation
* how to choose a scale

¢ how to draw scale models.

What is more, they have learned in a way that integrates this knowledge
with other things, such as teamwork and the language skills required to
explain their ideas.
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We then have a speleologist (a scientist who studies caves) visit us and talk
with the class. There is an association of speleologists in Quebec that is very
eager to put teachers in touch with members who are, in turn, keen to
spread the gospel about underground exploration. Other provinces may
have similar organizations. This scientist talks with the students about how
speleology is done. He discusses the safety issues and the scientific work
involved.

Following the visit, the students are asked to duplicate the equipment and
procedures he had discussed with them. They assemble outfits — these are
made up of a hockey, bicycle or construction helmet with a flashlight taped
to it, old raincoats, rubber boots and a notebook and pencil to record results.
Speleologists work so that there is always a safety team on the surface that
is ready to initiate emergency procedures; the students are asked to set up

- similar teams and to train to be ready for emergencies.

The provincial association of speleologists has worked out a series of rules
that all their members follow. These are rapidly becoming an international
standard, which the class, after discussing and agreeing to them, follows.
Many of these regulations concern safety, but others govern how scientists
should operate underground. For example, as real speleologists, we do not
take anything out of the caves we visit.

On the way to the caves, which are located in Crabtree, Quebec, we
incorporate some other activities, such as studying trees and a discussion
about a river.

Underground, we do a variety of experiments such as exploring the
behaviour of sound, determining the presence of oxygen and recording the
temperature. The students also have their very first introduction to
complete darkness.

This expedition serves as a beginning for a whole month’s activities. For
example, class discussion leads to the compass and from there we look at
angles and geometry. Similarly, because the caves are a calcium formation,
the students look at the crystal structures of calcium as compared to sugar
and salt.

Scientific activities, as we have noted, are an ideal way to fire children’s
curiosity. Because our students have often had difficulties in school in the
past, this is especially important. It is very helpful to allow them to do
“real” things — to be real speleologists, real geologists, real scientists. We
reinforce this by making no distinctions among the students. If we know a
child has a learning disability or socialization problems, we still treat him or
her exactly the same as the others. Every student in our class does work that
is every bit as important as what every other student is doing.

The other really big advantage of science activities such as this is the rigour
associated with them that students learn. The activities give us an
opportunity to introduce the students to a methodology, an organized way
of working.
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Alphonse Orlando, the head of the science department
at St. Joseph-Scollard Hall in North Bay, Ontario, often
finds physics problems for his classes in the movies. For
example, Indiana Jones hopes to avoid setting off a trap
by replacing a gold idol with a bag of sand of equal
volume. As Mr. Orlando explains, “Which is more
dense: sand, gold or Indiana Jones?” For another
program, Mr. Orlando used a video camera and VCR

to create Phreeze Phrame Fisix, in which freeze-frame
video footage helps illustrate physics principles.

Daniel Thorsley, the science and technology
co-ordinator at the G.A. Wheable Centre for Adult
Education, is part of the team that is bringing the
Canada-Wide Science Fair to London, Ontario this year.
Mr. Thorsley has been meeting with potential sponsors
and producing a newsletter called Science 2000, to raise
awareness of science and technology in the London
area. He also designed a computer program that shows
how a lens works, and another for students to test the
upper limits of their own hearing.

Robert Watt, of Centennial Public School in Ottawa,
believes that technology should fit the student rather
than the other way around. And he’s not afraid to ask
for corporate help to get the tools he needs. For
example, one of his students had a serious speech
impediment. Mr. Watt found multimedia that could
help with therapy, and the student’s speech and
language skills soon began to improve dramatically.
The communication disorder also became less of a
barrier to the child’s education.

As a Grade 2 and 3 teacher at Bala Avenue Community
School in York, Ontario, Geoffrey Winship regularly
used the skills he picked up while working as a
demonstrator at the Ontario Science Centre. His
students learned fractions by doing Japanese paper
folding; discovered problem-solving through chess; and
studied astronomy during stargazing evenings. And, at
Mr. Winship’s invitation, 30 adults visited the school to
explain how they use science in their jobs. Mr. Winship
now teaches Grade 4 at Fairbank Memorial School.

Charles Wolfe set up a program that allows students at
College catholique Samuel-Genest in Ottawa, Ontario,
to concentrate their efforts in the sciences throughout
high school. He draws students in by focusing on their
science and technology-related interests and then
provides them with progressively more challenging
subject matter each year from Grade 9 to Grade 12.

Mr. Wolfe previously won the Roberta Bondar Award
for Educational Achievement in Science and
Technology.
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Jacqueline Aird knows an assignment is working well
when her students at Green Acres Public School in
Stoney Creek, Ontario, not only master the knowledge
being taught, but apply new knowledge to the activity
at hand. The students had to create paper boats that
could float on water, While decorating the boats, some
students realized that the crayon could keep water from
soaking into the paper. These boats could not only float
in a sink, but could survive a trip down a creek.

A typical scene in Norbert Axtmann’s drafting class at
Acton High School in Acton, Ontario, looks like this:
two students are building a bicycle out of recycled
parts; two other students are creating a 3-D computer
simulation of long-gone Acton buildings; and another
student is doing an interior design for a townhouse.
Thanks in part to computer-aided drafting,

Mr. Axtmann has generated a real fire for Jearning

in his drafting students.

Deborah Brown makes every day an educational
adventure for her students at Power Glen Public School
in St. Catharines, Ontario, by integrating sciences into
other classroom activities. For example, she uses
literature as a focus to develop and enhance students’
understanding and enjoyment of science, math and
technology. She also uses it to show students the role
both male and female scientists play in our society.

Carol Browne, a teacher at Metcalfe Central School in

" Strathroy, Ontario, believes that teachers should stop

fighting trolls and embrace them. While it is true that
children in Grade 1 don’t need to know anything about
trolls, says Ms. Browne, their strong interest in these
imaginary animals is a great way to draw them into
other subject areas. Using a variety of hooks such as
this, she has been able to make her students more aware
of their natural environment and of the importance of
science.

Inge Buchardt has created a natural-balance
environmental garden at Kawartha Heights Public
School in Peterborough, Ontario. The project has led to
learning opportunities for the students in many science-
related fields. Both students and teachers havelearned
about designing and laying out a garden, environ-
mental issues, planting trees, flowers and shrubbery
and bridge-building,.

Alfred Chan's Mentorship Program for the Toronto
Board of Education is helping the University of Toronto
Faculty of Medicine increase the number of students in
Health Sciences who are of aboriginal or black ancestry.
Practising physicians act as mentors for targetted
students and encourage them to pursue medical




careers. All of the participating students thus far have
stayed in school, and some went on to university,
including a few who could not before have imagined
even finishing high school.

After spending 25 years as a secondary-level
mathematics teacher, Nick Christian turned his efforts
towards younger students at Bloordale Middle School
in Etobicoke, Ontario. By initiating math projects,
contests and clubs, and a Family Math program, he
developed a high level of excitement among his
students. He has proved that it is possible to show
students how powerful and exciting mathematics is
rather than to just tell them how important it is.

A few years ago, William Crane of Westmount Public
School in Peterborough, Ontario, began puzzling about
why students who did very well in some subjects could
not maintain that level of achievement in other courses.
Today, his students have the benefit of the work he has
done to develop a mathematics program that can be
individualized to meet each student’s needs.

Mr. Crane’s approach makes room for students

who learn at different rates and have different
knowledge bases.

In Brampton, Ontario, teams of Terry Da Silva’s
students at Turner Fenton Secondary School form
“companies” and find clients for whom they produce a
range of stationery. Through these companies,

M. Da Silva, a communication technology teacher,
shows his students the real-world relevance of their
studies. Their clients include the Canadian Red Cross
Society, the Junior World Figure Skating
Championships and the Lions Club, all of whom
benefit from student enthusiasm that goes well
beyond the classroom.

Maurice Di Giuseppe played a key role in developing
and implementing a high-quality, self-paced program in
sciences at Mary Ward Catholic Secondary School in
Scarborough, Ontario. He worked on the physical
design of the school, wrote the curriculum and
developed a laboratory program. The school’s new
science area is today a hub of activity with students
doing research, working on problems, coaching peers
and performing hands-on work in the lab.

In 1995, science teacher Kerry Dupuis’ students at
Sacred Heart Catholic High School in Newmarket,
Ontario, were excited when they observed brook trout
in a local stream for the first time. Since 1990, successive
classes of Mr. Dupuis’ students have worked to
rehabilitate what was once a barren stream. They raise
brook trout for release into the stream, plant trees and
shrubs, and construct water deflectors to make the
stream more hospitable to fish.

Over the past 16 years, John Eix has inspired hundreds
of students at Upper Canada College in Toronto with
his enthusiasm for chemistry and computer science. He
combines a passion for his subject matter with humour.
He has brought a wide variety of expert speakers to the
school and has introduced new activities, such as a
desktop publishing program.

Bradshaw Elliott has shown his students at Orchard
Park Secondary School in Stoney Creek, Ontario, the
value of technology by having them build things they
can see are worthwhile. Over the years, his students
have built buildings for a residential centre for adults
with disabilities, a residence for immigrant fruit pickers
on the Niagara peninsula, a kiosk for service clubs at a
local mall and many similar projects.

When Gary Forsyth came to The Dr. G.W. Williams
Secondary School in Aurora, Ontario, two departments
shared 43 computers and a file server. Mr. Forsyth
changed that. Today, 11 departments share

145 computers, 5 file servers, a CD-ROM tower, a

MIDI lab for music, 3 laser printers, 2 scanners and an
Internet connection. This computer science department
head has tirelessly integrated computers into all aspects
of the school’s general curriculum.

Holly Garrett's special education students at Parkdale
Public School in Hamilton, Ontario, pick over the ruins
of Mayan civilization in Belize and see volcanoes
explode on Jupiter’s moon Io without ever leaving the
classroom. With the help of satellites, Ms. Garrett takes
her students live to these far-flung places. By working
with the JASON Project, Ms. Garrett’s students have
shown remarkable development in their reading and
mathematical skills, and are learning far more about
geography and science than they would otherwise.

Kevin Graham teaches technical theatre at Stamford
Collegiate in Niagara Falls, near the annual Shaw
Festival. His courses integrate video production, design
technology, photography and graphics. Mr. Graham
also played a key role in creating his school’s Barbara
Frum Communications Centre. This centre’s unique
approach to video, theatre, film and other aspects of the
dramatic arts has attracted the attention of technical
teachers throughout the province.

The parent of one of Janet Gravley’s students at
Merwin Greer School in Cobourg, Ontario, was shocked
by the words coming out of her son’s mouth. The

Grade 1 student was talking about planes and levers,
gears and wedges. This precociousness is entirely the
result of Ms. Gravlev’s efforts. She believes that children
are “like sponges, just waiting to soak up whatever is
offered to them.” Unfortunately, children are also
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offered television violence, so Gravlev encourages “No
I'V” weeks in her students’ homes.

Diane Hammond teaches at Cameron Street Public
School in Collingwood, Ontario; Marjan Glavac at
Bonaventuire Meadows Public School in London,
Ontario; and James Robertson at Ingersoll District
Collegiate Institute in Ingersoll, Ontario. But thanks to
the Internet, three teachers in three different locations,
and their classes, are able to work together on such
projects as NewsOntario, through which students create
their own Internet newspaper. Their students are also
able to work with new friends from all over the world.
Classes have participated by E-mail in an Arctic
expedition, sent messages to world leaders gathered in
Denmark and worked with a California author.

Sherry-Lynne Kirschner spent part of her own
honeymoon at NASA's Kennedy Space Centre
collecting videos and information for her Grade 7 and 8
science classes at Arthur Stringer Public School in
London, Ontario. Ms. Kirschner’s students return this
dedication in an annual mock trial of Dr. Seuss’ Onceler,
who cuts down Truffula Trees. Students imaginatively
defend or prosecute the Onceler, often to the beat of rap
music, or while dressed in a lawyer’s robe and wig.

By tirelessly organizing and judging science fairs, and
helping his students compete successfully, Victor
Kuisma, of Ernestown Secondary School in Odessa,
Ontario, has earned the respect of students and
colleagues alike. Mr. Kuisma has taught science at the
school since 1967. In that time, the students have
consistently shone at science fairs. In 1995 alone,
Ernestown students collected 19 awards at the
Kingston District Science Fair — a brilliant showing
for a school with only 700 students.

This isn’t how shop class used to be, Students in
Nick Lacoppola’s automotive technology class at
Marian Academy in Rexdale, Ontario, have been
converting two gas-powered cars to electrical power.
The students are designing and building their own
parts. Mr. Lacoppola has spent hours talking to
engineers and industry leaders getting advice and
support. The school sent a car to the 1995 APS-500
electric car race, and the students were featured in a
video on how to build an electric car.

Vincent Macdonald met Thomas Cox in London,
Ontario, where the pair teach mathematics and science.
Together, they have worked on a variety of technology-
based projects for the London and Middlesex County
Roman Catholic School Board. For example, they
integrated design technology into the math and science
curricula and made sure that technologically based
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material addressed gender equity. The pair also helped
students use telecommunications technology. Students
talked with First Nations schools through the Kids
From Kanata Network and Mr. MacDonald and

Mr. Cox arranged a live videoconference in which
Canadian and British students discussed the
environment. '

John MacLeod has used the interest of his students at
Gananoque Secondary School in Gananoque, Ontario,
in meteorology to introduce them to high technology.
The school operates its own rooftop weather station and
students have recently begun downloading information
from satellites to analyze on one of the school’s
computers, His students are learning how technology
fits into the curriculum and are getting a better
understanding of the natural environment.

Lauriston Maloney works hard to make sure that
students at Thistledown Collegiate Institute in Rexdale,
Ontario, can get technology to worl for them. He
shows students at this multicultural inner-city school
how to use technology to malke things happen. As the
school’s technical director, he has introduced and
maintained programs on television production, food
preparation, photography, computer-based graphic arts,
cosmetology and transportation technology.

Ronald Mayeda moves through the halls of William
Lyon Mackenzie Collegiate Institute in North York,
Ontarjo, followed by a cloud of eager math students
raining fractal questions down on him. Mr. Mayeda
introduces fractal geometry as early as Grade 10, and
his enthusiasm for the subject is infectious. One particu-
lar tool Mr. Mayeda likes to use to teach geometry is
Geometer’s Sketch Pad, a computer program that uses
geometric principles to create illustrations.

Dean Murray’s students at Milton District High School
in Milton, Ontario, wait years for him to spring the
legendary Pub Question on them. A man is on a shore,
and he wants to go to a pub on an island. To get there,
he (and the students) must use difficult mathematical
concepts such as derivatives. Mr. Murray rewards the
efforts of his students to solve these hard problems with
the kind of recognition normally reserved for school
athletes. Winners of math contests are now
congratulated in the halls by their peers.

Susanne Quan, a Grade 4 teacher at Woodland Heights
Public School in London, Ontario, teaches math
holistically. She uses daily planners to involve students
and parents in education. The planners are part of
Woodland Winning Ways, which encourages excellence
at the school. Another such tool is the Family Math
program, in which a student, together with her or his
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