


Welcome to the Montréal Science Centre!

The educators at the Montréal Science Centre invite you to discover Dynamo’s Candy Machine.
This school program, developed just for children ages 6 and 7, offers students a chance

to conduct a project and explore science. They start out in the classroom, continue at the
Science Centre, and then explore in even greater depth back at school. This approach fits in
with the “Québec Education Program” and gives students an opportunity to take part in various
activities centred around play and the love of learning.

Objectives of the scheol program

The mission of the Montréal Science Centre is to help visitors of all ages acquire an
understanding of science and technology for use in building their future. Young people
are at the very heart of the Centre’s mission, since one of our objectives is to foster a love of
learning in tomorrow’s workers —that magical blend of curiosity, enthusiasm and passion,
as Fernand Seguin, a well-known scientific communicator in Quebec, once described it.
Young children are invited to “play” with science and technology, to help them build their
knowledge and become skilled at solving problems.

Core learnings targeted by the program

- Recognize that gravity is an invisible force present on the Earth.
- Recognize examples of gravity.
- Discover ways of playing with gravity.
- Discover a force that makes it possible to defy gravity: friction.
- Discover some simple technologies that make it possible to defy gravity.

Competencies targeted by the program
for ELEMENTARY CYCLE ONE*

Cross-curricular competency:
« To solve problems:
- Analyse the elements of the situation, formulate possible
solutions and test the possible solutions.

Subject-specific competency:
- To explore the world of science and technology:
- Become familiar with ways of doing things and the types
of reasoning used in science and technology.
- Learn to use simple tools and procedures.
- Master certain aspects of the languages used
in science and technology.

* Ministére de I’Education du Québec, 2001. Québec Education Program.
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A three-step approach

The Science Centre wants everyone, young and old, students and teachers alike, to participate
and explore science. In Dynamo’s Lair, the children are encouraged to explore, try new
experiences, proceed by trial and error, make mistakes, start over and learn! The teaching
approach includes three steps, with something for teachers to do at each step:

I. conducting the pre-visit activity,
to introduce the children to the scientific
concept they are going to be exploring;

2. supervising the children while
they are at the Science Centre; and I
3. giving the children an opportunity to 2

continue exploring with the follow-up
activity back in the classroom.

In keeping with the constructivist
approach, the role of the educators
at the Science Centre is to guide the
children as they acquire knowledge
and develop the ability to create,
reason and solve problems.
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Step I: Before the visit... (see page 1)

This activity, which you should do before coming to the Science Centre, will help introduce
the children to the concept of gravity. It involves a demonstration for the group, followed by
a fun individual experiment in which the children will see for themselves how gravity works.
That’s right! To pique their interest, they’re encouraged to “play” with gravity. They’ll have a
whole new understanding of classic games and toys, from balloons to tiddlywinks and skipping
ropes. To conclude, the children will talk about the experiments they conducted with this
omnipresent, yet invisible force.

Step II: During the visit... (see page 8)

There are two parts to the visit: a s5o-minute period in Dynamo’s workshop, and another
50 minutes in Dynamo’s Lair.

Dynamo’s workshop is full of discoveries. Dynamo leads a workshop overflowing with
experiments, science games and learning opportunities. For one thing, Dynamo just loves candy
machines. He has a whole collection, in fact. But he especially likes
the ones that spin and roll and tumble the candies around.
\ The longer the candy spends bouncing around inside the
machine, the more he likes it. So he challenges children

to build him some super candy machines that will
keep the candy moving as long as possible!

In the exhibition hall you’ll find some
twenty educational activities, all laid out in
a castle-like setting. As they explore and
try the different challenges, the children
will be guided, encouraged and supervised
by our educators or the accompanying
teachers. Dynamo and his friends, Charlotte
the Intrepid and Prince Simon, invite children to
come play with science!

Step III: After the visit... (see page 12)

Back in the classroom, they can try a follow-up activity to continue exploring. During this
activity, they will draw on their knowledge of the concepts of gravity and friction as they
create parachutes and see how technology lets us defy gravity. It's an excellent opportunity
to review and consolidate what they have learned.
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BEFORE THE ViS§iT...

A few days before you come to the Science Centre, suggest the following activity to introduce
the children to the concept of GRAVITY.

Gravity is Child’s Play!

C@ncep“t

Explanation for grown-ups!

Gravity is an invisible force that pulls on
everything in the Universe. Here on Earth, gravity
pulls all matter downward, toward the centre
of the planet. In other words, gravity is what
makes everything fall! It's an extraordinary force
that keeps the oceans and atmosphere from
flying off into space. It lets us skip rope, throw a
bowling ball, sit in a chair, play with a balloon...
It's amazing! It's impossible to ignore this force
that affects everything we do.

In fact, every kind of matter, even a ladybug, a doll, a flower or
Q —_ ‘ a car, exerts gravity on the objects around it. But since such
/ \ objects have much, MUCH less mass than the Earth, we can’t

feel the effects of the gravity that they exert on us. We can
easily comprehend that the gravitational force of an orange
is infinitely less than that of the Earth, so it’s always the
Earth’s gravitational force that “wins.” It is also important
to know that the distance between two objects influences
their gravitational force on each other.

R e
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Acfl:“ioity

Time required: Challeng'e:

« 45 minutes
In individual or group

Procedure: workshops, the children

I — Group demonstration

I — Individual and group experiments

will experiment with

different games to see

Materials required for the group: how gravity makes them
« A collection of different games

work. In other words,
that work because of gravity.

they get to play with

Suggestions: gravity!

- Ball and balloon

« Cup and ball / ring and pin game

« Miniature cars with a launch ramp
(a board, a big book, etc.)

- Skipping rope

« “Silly Putty” (in a ball)

« Tiddlywinks
Note: Make sure you have enough games
to allow all the children to play at once.
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Procedure:

I — GROUP DEMONSTRATION

Tell the children that they’re going to have fun visiting a dragon, Dynamo, in his Lair at the
Montréal Science Centre. Explain that Dynamo has invited them to his workshop for a special
project, because he has heard that the children at your school are very curious. You should also
tell them that Dynamo specifically asked to meet children who know about gravity! Then ask
them if they know what gravity is.

Listen to their ideas. They will probably say things like “Gravity is invisible” and “Gravity makes
things fall and keeps us on the Earth.”

Then ask them to try to identify some effects and examples of gravity. Ask them to draw up a list
of their observations and ideas about gravity, to make sure that they are well prepared for their
trip to Dynamo’s workshop. What's a good way to make discoveries about this invisible force?
By playing, of course!

Start by showing them how a miniature car
rolls down a ramp. Change the angle of the
ramp. Have them compare the behaviour
of a car coming down a steep ramp and
another one on a gentler slope. Repeat
this experiment a few times, giving them
opportunities to make predictions and

~ p talk about the results after each attempt.
— Possible points for discussion:

[ ] Does gravity play a part when the miniature car rolls down the ramp?
(Yes, gravity pulls the car downward.)

[ ] Does gravity pull on the car even if there is no ramp?
(Drop the car, without using the ramp.)

[ ] can you think of other examples where gravity makes things drop?
(A balloon, snow, autumn leaves, you—when you fall out of bed!, etc.)

Once the children seem to have grasped the role of gravity in this experiment, invite them
to play some games with gravity.
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II — INDIVIDUAL AND GROUP EXPERIMENTS

Set up the different games so as to create mini-workshops the children can explore: a skipping
workshop, a tiddlywinks workshop, etc. Depending on the games available, the children will
work in groups or on their own.

Explain to them that their job is to play with gravity. Each of the suggested games works
because of gravity. It is up to them to experiment, to play and discover how gravity “plays”
along with them.

Once the children have completed their experiments, review what they have learned about
gravity by asking them to demonstrate and explain their findings. Add all their discoveries to
the list of observations of gravity. To conclude, ask them to define gravity in their own words.
Add their ideas to the list, too. Bring this whole list with you when you come to the Montréal
Science Centre.
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DURING THE ViSiT...

Organization is imp@r‘kanclr!

For a group of 25 to 30 children...

When you arrive at the Montréal Science Centre, you will be met at the ticket counter by the
person in charge of the Education-Visitor Activities Department and by two educators. After the
usual introductions and instructions, your group will be divided into two subgroups, one for
each educator. Then they will take part in an activity in Dynamo’s workshop, led by the educator,
and will explore Dynamo’s Lair. To keep things moving smoothly and avoid wasting time,
it is important that you divide your group into two subgroups and form six small teams
of two to three children in each subgroup, BEFORE you leave the school. There must also be
two or three adults accompanying each subgroup.

To ensure proper management and for the children’s safety, the Montréal Science Centre requires
that groups be accompanied—one adult for every six children. It is important that the adults
take part, too, for this will allow them to share the experience with the children and equip them
to lead the follow-up activities back in the classroom.

Finally, to personalize the relationship
between the Science Centre educator
and the children, it is essential that you
prepare pins bearing the children’s
first names and fasten them securely
to their clothing BEFORE you arrive

at the Centre. You can also use
self-adhesive name tags.

«
Montréal Science Centre Educational Program _



Typical schedule for
Dynamo’s Candy Machine visits

When you are planning this activity, aim to

arrive at 9:30 a.m., that is 40 minutes before

the school program begins. This will give you +
time to sort out technical details like tickets,

bracelets, the cloakroom, snacks, washrooms, _\_
etc. Please check the schedule below to

determine the different times for your visit.

9:30 t0 10:10 a.M.:

10:10 t0 11:00 a.m.:

11:00 to 1I:15 a.m.:

11:15 a.m. to 12:05 p.m.:

12:05 to 12:15 p.m.:

12:15 to 12: 45 p.m.:

12:45 p.m. to ... :

Welcome, cloakroom,
snack,* washrooms

Dynamo’s workshop (group A)
or
Tour of the exhibition hall (group B)

Groups switch

Dynamo’s workshop (group B)
or
Tour of the exhibition hall (group A)

Groups move
Lunch

Optional tour of the Science Centre

* Please note that lunch is at 12:15 p.m.
We recommend that you bring along
a healthy snack to eat when you arrive
at the Science Centre.

x
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in the workshop..

The Science Centre educator will invite the children into Dynamo’s workshop. Dynamo will ask
the budding scientists to admire his fine collection of candy machines. He especially likes the
ones that spin and roll and tumble the candies around. The longer the candy spends bouncing
around inside the machine, the more he likes it. So he will challenge the children to build him
some super candy machines that will keep the candy moving as long as possible! But remember,
when a candy rolls around in a machine, it’s gravity that pulls it downward. So you have to use
friction to counteract gravity. To make Dynamo happy, the children in groups of two or three
will set out to create candy machines consisting of ramps, funnels, spirals, turing wheels and
other gadgets, all attached to a magnetic wall. Using their creativity, their imagination and

the materials provided, they can:

- experiment with different ways of working
with friction and gravity;

- make mistakes and start over!
- test and adjust their technological designs; ‘

« show the fruits of their efforts, i.e.
their candy machines, to Dynamo +
and their friends.

To conclude this workshop, the children will have
a chance to share their ideas and talk about ’

their discoveries regarding gravity and friction.
«
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In the exhibition hall...

Dynamo's Lair is the perfect place
to experiment, make discoveries
and experience the joy of learn-

ing. With help from Dynamo, ~
Charlotte, Simon and the Science
Centre educator, the children will -

try to meet a scientific challenge. ~
They must explore every corner of

Dynamo's castle to find examples of
hands-on devices, games and models
that work thanks to gravity or friction.

The Science Centre educator will give
them a short introduction, reminding them
of the rules, and present an interactive
device that works with gravity or friction.
The “"game” consists of two balls that
descend through two huge spirals.

Then the children will be invited to explore the exhibition hall, guided by the educators or
accompanying adults. The Science Centre educator will encourage the children to explore,
ask questions, persevere and enjoy these scientific experiments, while showing respect for
their environment. Some of the activities the children can enjoy:

« vplaying with a crazy pendulum

\ 2N - lifting heavy sacks of wheat with different pulley systems

+ admiring the colours in soap bubbles
« repairing the castle wall with a crane

« competing in a tournament by throwing balls

with a catapult
L]

//° + tossing candies to Dynamo with a pneumatic system
, L]

« After they have toured the exhibition hall, the Science Centre
educator will invite the children to share their discoveries.
He or she will talk with them about their hypotheses regarding
the interactive devices, games and models that depend on gravity
or friction. To conclude, the educator will use one of the examples from the list brought along
by the class to give a final demonstration.
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AFTER THE ViSiT...

Once they are back at school, you can suggest the following activity to allow the children
to review and build on their knowledge of the concepts of GRAVITY and FRICTION that they
explored at the Montréal Science Centre.

Operation Parachute!

Concepi

Explanation for grown-ups! I -
See “Gravity Is Child’s Play” .

(See “Gravity Is Child’s Play” on page 4.) WI'
Friction (or drag) is a force that slows the

movement of an object when it is in contact
with another solid object, liquid or gas.
For example, a fish in the water and a
bird in the air both encounter friction.
When you apply the brakes on your
bicycle, it produces friction between the
brakes and the wheel; there is also friction
between the tire and the ground. This is what enables you to stop. In some situations,
friction works against gravity. It is friction that prevents us from sliding down
a sloping sidewalk, or that holds a magnet on a refrigerator door.

Another example is a parachute. When it is opened, the canopy
causes enormous friction with the air, a kind of friction called
g air resistance. When the parachutist opens his parachute,
he is falling faster and faster. The faster he goes, the greater
the air resistance becomes.
When the resistance is equal
to gravity, the parachutist w

I stops accelerating and
continues downward at

a constant speed until
he reaches the ground.
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Chal’lenge: To use the force of friction
to overcome gravity, the children will build
two different parachutes and compare their
performance during “operation parachute.”
They will make one parachute with a very
large canopy and the other with a very
small canopy. Then they will compare
how fast they fall to determine which
of the two is better adapted

to their “parachutist.” @

Ac’tioity

Time required: \
I — 45 minutes

11 — 20 minutes \
III — 45 minutes ——

Procedure:

I — Group demonstration

I — Individual creation

111 — Individual experiment

Materials required for the group:

« Adhesive tape

+ Scissors

+ Tissue paper

- 2 identical objects or 2 large paperclips per child
(to act as parachutists)

- 8 pieces of string per child, about 40 cm long

- 2 parachute models to show the children

«
Montréal Science Centre Educational Program _,®



Procedure:

I — GROUP DEMONSTRATION

V Launching Operation Parachute /

As you can see in the model below, you can make a parachute
easily and simply by cutting a square out of tissue paper for
the canopy and attaching a piece of string to each of the
four corners with adhesive tape. Then tie the four strings
together and attach your “parachutist” near the knot.

Make two parachute models: one with a very small canopy,
and the other with a very large canopy. We recommend
that the large canopy be about four times bigger than the
small one. It is important that you use identical “parachutists”
for both parachutes.

Model

TISSUE PAPER
SQUARE

ADHESIVE TAPE --

STRING -~
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]

1 O

Invite your class to join in. To launch this operation (for scientists only,
and everyone knows how curious they are!), show them the two parachutes
you have made. Then stand on a chair and drop both of them.
Start a discussion and explore the following questions.

D What does a parachute do? (A parachute slows

- a parachutist’s fall so as to make sure he arrives
- safely on the ground.)
—

D What should a good parachute do? (It must be big
enough for the air resistance to slow the parachutist
~ down enough.)

[ ] Who uses parachutes?

How do parachutes work? (The large surface of the canopy produces a great deal of air
resistance and slows the parachutist’s fall.)

What forces are at work when a parachute falls toward the ground?

(If necessary, guide the discussion toward the concepts of gravity and friction.
Gravity attracts the parachute toward the ground, whereas friction between the
parachute and the air slows its descent. We can say that friction “defies” gravity.)

Do you have examples you can use to explain gravity?
Do you have examples you can use to explain friction?
Did both my parachutes work well? Why?

How would you make your own parachute?

How could you find the best model of parachute for your “parachutist”?
(Suggest that they build two parachutes with canopies of different sizes,
to see which one works better.)

Is it a good idea to change more than one thing when you are
comparing the performance of your two parachutes? Why?
(Explain the importance of changing only one variable in scientific experiments.)

Is the colour of the parachute important?

In Operation Parachute, you will make two parachutes with canopies of different sizes,
and then compare their performance to decide which one is better suited to your
“parachutist.” Are you ready for Operation Parachute?
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II — INDIVIDUAL CREATION

Let’s Go! /

Once the discussion is over, allow

each child to choose two identical

objects to act as parachutists. Give

them the necessary materials and

invite them to start making their own
parachutes. Guide them through the \
following steps:

1. To make the parachute
canopy, cut out a square
of the appropriate size from
the tissue paper.

2. Using adhesive tape, attach a
piece of string to each corner
of the canopy.

3. Tie the four strings together.

4. Attach the parachutist
near the knot.
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IIT — INDIVIDUAL EXPERIMENTS

Caution! Falling Parachutes! \

To compare the performance of the parachutes, prepare
a chair or table that the children can stand on, one at

a time, to drop and observe their parachutes. You must
supervise the children at the parachute drop point
at all times.

You and the children can draw up a list of

performance criteria to observe. This list can be @
posted on a wall or handed out to the children
when they are evaluating the performance of @
their parachutes. Here are some suggested criteria
for the list:

©

)
©

)

- The parachute opened properly.
- The parachutist fell more slowly after it opened.

- The parachutist arrived on the ground
with no damage.

©

- The parachute was still in good condition afterward.

Have the children take turns comparing the performance of their
parachutes. Ask them to drop their “parachutists” without a
parachute and watch closely to see how they fall. Then they can
drop their parachutes one at a time, and then both together.
They must try to explain why one of the two parachutes seems
to be better suited to the parachutist than the other. Ask them
whether the better parachute would still be better if the parachutist
were an elephant, for example! Encourage them to explain the
role played by friction and gravity in their experiment. Allow
them to express themselves about their successes and the difficulties
they encountered during Operation Parachute.

To make it easier to manage the group, you can conduct 15-minute observation sessions for
the parachutes. The whole class can watch and give comments to help each child evaluate the
performance of his or her parachutes. This will allow them to expand their knowledge based
on observation, experience and discussion with their classmates.

To conclude, ask the children to tell you the features of a parachute that makes efficient use
of friction in the air to defy gravity and slow its descent.
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Follow-up

Invite the children to play friction-friction! In very simple terms, they should look around
at school and at home to find examples of objects, inventions and creatures that use friction
to work or that manage to control friction.

Here are a few examples of phenomena that make use of friction:

- The deep grooves in a car’s winter
tires help to keep them free of snow,
and thereby reduce drag.

- The soles of running shoes are designed
to increase friction with the ground, so that
you can run faster without falling.

« Some insects have suction

¢
! pads on the tips of their feet, W
allowing them to use friction

to climb walls.

- A frog is difficult to catch because its skin is covered with mucus
(a gelatinous substance) that lets it slide through the water as
it swims.

« A maple key twists and turns and dances and can fall far from the
tree because the air resistance on its little wings lets it fall very gently.
It can be carried a long way away by the wind.

- People slip on banana peels (although that doesn’t happen
in real life, but only in the comics!) because the inside
of the peel is very slippery, thereby reducing the friction % ) ,

between their shoes and the ground.

"~

information .

/
For all questions concerning
the Montréal Science Centre: K @

www.MontrealScienceCentre.com £ @

(514) 4964724 OY 1 877 4964724 /

Scientific validation: S

Raynald Pépin, Physics teacher, Cégep Ahuntsic /
—

Concept: ‘ -~
Danielle Delhaes, A-D Naturalistes Inc. Svoo — e
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Some Useful Reading

English

www.exploratorium.edu/snacks/snackintro.html

www.onfjeunesse.ca/lamission/home_e.php

HODGE, Deborah. Simple machines. Kids Can Press, 1998. ISBN: 1-55074-311-2-2

REESE, Will. No batteries required. Bare Bones publishing, 2001.
ISBN: 1-896865-05-4

RIPLEY, Catherine. Why ? The best ever question and answer
/ book about nature, science and the world around you.
Owl Books, 2001. ISBN: 189437925%

=~ STRATHERN, Paul. Newton and gravity (big idea series).
Doubleday, 1998. ISBN: 0385492413

TOCCI, Salvatore. Experiments with gravity.

5 % School & library binding, 2002. ISBN: 0516225138

WALPOLE, Brenda. 175 science experiments to amuse and amaze
your friends. New York, Random House, 1988. ISBN: 0-394-89991-1

WHITE, Larry. Gravity: simple experiments for young scientists.
Demco Media, 1996. ISBN: 0606093575

WIESE, Jim. Cosmic Science: over 4o gravity-defying, earth-orbiting, space-cruising activities
for kids. John Wiley € sons, 1997. ISBN: 0471158526

French

www.cybersciences-junior.org

www.cybersciences-junior.org/fiches/fi22.asp

www.cybersciences-junior.org/fiches/f26.asp

www.cybersciences-junior.org/fiches/fs3.asp

www.lesdebrouillards.qgc.ca

www.onfjeunesse.ca/lamission/home_f.php

CHURCHILL, Richard. Le tour de la science en 365 expériences.
Cologne, Kénemann, 1997. ISBN: 3-8290-2199-2

RICHARDS, Roy. 101 expériences amusantes. Paris, Griind, 1992. ISBN: 2700050266

STANNARD, Russel. Les chatons savants petits physiciens :
la science expliquée aux tout-petits. Soline, 2001. ISBN: 2876774453
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Dynamo’s Canc[y Machine

Evaluation School program

Thank you for taking part in our school program for grade 1 and 2 students.
+ Now, because we want to offer quality activities that correspond to students’

and teachers’ needs and interests, we'd like to ask for your opinion.
p“l Could you please take a minute to fill out this questionnaire? Feel free to

Identification

School name:

‘ give us any suggestions or comments you feel would improve our school

K program. You can fax us the completed questionnaire (514) 283-8423
or send it in by mail: Group Sales, 0ld Port of Montréal Corporation,

+ % 333 de la Commune Street West, Montréal, Québec Hz2Y 2E2

Teacher’s name:

Date and time of visit:

First names of educators:

General

Did the teacher’s guide help you:
- understand our school program?
- plan your project?

Did the goals meet your needs?

Was the teaching method clear?

Suggestions or comments:

©
®,
oD
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Step one: before visiting the Montréal Science Centre

Did your students find the preliminary activity interesting?
Did the activity prepare them for their visit?

Were the instructions clear?

Did you conduct the preliminary activity?

Suggestions or comments:




Step two: during your visit to the Montréal Science Centre

Did the workshop activities help the students
learn more about gravity?

Did the activities in the exhibition hall help them
better understand the importance of gravity?

Was the information provided by the educator
at the right level for the students?

Were the strategies used by the educator well suited to the group?

Suggestions or comments:

oo o oo Q)

N ) O I B

Step three: after visiting the Montréal Science Centre

Did the students find the activities interesting?
Did the activities teach them more about gravity?

Were the instructions clear?

Did you conduct any of the enrichment activities? Which ones?
- Launching Operation Parachute
- Let’s Go!
- Caution! Falling Parachutes!

Suggestions or comments:

General evaluation by students and teacher

»

O«

Did you enjoy your trip?

Did you learn some interesting things about gravity?
Did you have fun with the different activities?

Did you enjoy working with the educator?

Would you like to return to the Montréal Science Centre?

Suggestions or comments:

coooo )
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&
)@ Thank you!

CENTRE
DES SCIENCES
DE MONTREAL

Canadid
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