ACTIVITY 1

E EXPERIMENT OBJECTIVES
AND CONTENT

In this activity, students improve their understanding
of the concept of wind. They also acquire
competencies related to the design and manufacture
of instruments used to measure wind direction.

é ESSENTIAL
KNOWLEDGE

Matter:
« Properties and characteristics
of matter on Earth: air

Systems and interaction:
« Technologies related to the Earth,
the atmosphere and outer space

Techniques and instrumentation:

« Use of simple measuring instruments

« Design and manufacture of measuring
instruments and prototypes

Appropriate language:

+ Terminology related to an understanding
of Earth and the universe

« Drawings, sketches

@ SUGGESTED
MATERIALS

Scientific equipment:
+ Boussole

Household materials:
 Fans
« Wooden sticks
« Wooden meat skewers
« Small wooden or plastic planks
(e.g., old cutting boards)
« Straws
« Thread bobbins
« Butterfly nets
+ Long sleeves from adult-sized garments

School supplies:

+ Cardboard

- Scissors

+ Thumbtacks

« Split-shank fasteners
+ Adhesive tape

+ Pencils

+ Black felt pens

+ Modeling clay

o CONTEXT: SITUATIONAL
~* PROBLEM OR RESEARCH
QUESTION

One beautiful fall day, you and your friends
decide to play with your kites. When you get to
the park, you notice that the wind is constantly
changing direction, which sends your kites
plunging to the ground. You return home and
decide to invent an instrument that will help
you tell what direction the wind is coming from.

ECLAIRS DE SCIENCES GUIDE « CYCLE 2 « EARTH AND SPACE




|
¥ cycLe?

SUGGESTED PREPARATORY
< ACTIVITIES (INTRODUCTION)

Before the students start making the instruments,
it is suggested to do an activity that teaches
the students about the points of the compass
(see scientific conceptual content). The students
can then discuss the environmental factors that
indicate wind direction (e.g., dead leaves in the
fall, or flags).

@ INITIAL IDEAS
AND HYPOTHESES

Here are a few examples of hypotheses the students
might formulate based on their initial ideas:

Example 1

| predict that | can determine wind direction by
building an object that looks like the rooster-shaped
decorations you sometimes see on old houses. | predict
this because my grandfather always looks at them
before telling me where the wind is coming from.

Example 2

| predict that | can tell which direction the wind is
coming from by building a miniature windmill. | predict
this because in my yard there is a big decorative
dragonfly whose wings turn when it's windy.
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Example 3

| predict that | can find out what direction the wind
is coming from by using a piece of cloth. | predict this
because | have seen a big cloth tube at the airport
that seems to show wind direction.

7 WORK PLAN AND
EXPERIMENTATION

Here are a few examples of experiments the students
can carry out to verify their hypotheses:

Example A

The students cut out two drawings that are
symmetrical to one another out of a piece of
cardboard. They stick them either side of a meat
skewer inserted into a straw, which is then attached
to a wooden plank using modeling clay. The students
try to determine wind direction using the points

of the compass that they have previously written on
the plank.

Note: The students can use a compass to accurately
indicate the compass points on the plank.

Example B

The students build a miniature windmill by making
curved cardboard strips or dividing a cardboard
square into four and curving the points toward the
centre and affixing these blades to a wooden stick
with a thumbtack or split-shank fastener. Using the
sun’s position to orient themselves, they determine the
wind direction by holding the windmill in their hand.




Example C

The students create a wind sock using the sleeve
of an old adult-sized shirt. They attached the sleeve
to the ring of a butterfly net or some other circle
shaped form. The end of the sleeve is what indicates
the wind direction (i.e., it points in the opposite
direction from where the wind is coming from).

EXPERIMENTAL FACTORS

To ensure scientific rigor, the students should evaluate
the experimental factors that might influence the
experimental results.

« Size and shape of the weathervane
+ Wind speed
Obstacles blocking the wind

Proportions of the instrument'’s parts
Weight and length of cloth
Curvature of windmill blades

Number of blades
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CYCLE 2

DISCUSSION: SUGGESTED
INTEGRATION ACTIVITIES
(CONSOLIDATION)

The teacher reviews the activity: Were all the teams
able to build an instrument that shows wind direction?
What were the primary difficulties encountered?
Each team is invited to present their instrument to
the rest of the class. It is also suggested to go over
the fundamental concepts using, for example, a
questionnaire-game. The teacher could also show
pictures of real wind-speed measurement instruments.

P SUGGESTED ACTIVITIES
FOR APPLYING KNOWLEDGE
(APPLICATION)

To apply their knowledge, the students could
build their own kites and test them. This would
allow them to visualize the effects of air flowing
over a body and initiate them to Bernoulli's
principle and would also show them the effects of
the variation of wind speed and the phenomenon
of turbulence. The class could also visit a windmill
or wind turbine to initiate the students to the
concept of wind energy.
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SCIENTIFIC CONCEPTUAL

O CONTENT

Air

Air is a substance made up of a mixture of gasses,
water vapor, dust and microscopic pollutant particles
(which can even be found very far from the sources
of the pollution). This homogenous mixture surrounds
the Earth.

Air current
Air currents are movements of small masses of air.
This can occur, for example, when you open a door
or a window.

Wind

Winds are caused by differences in the amount of
heat from the Sun that the Earth receives in different
areas. Warm air from the equator rises and cools
and comes down near the poles. Wind forms when
a mass of warm air and a mass of cold air meet.
Other factors also act on the formation of wind,
including atmospheric pressure and the

Earth’s rotation.

Wind direction

By convention, wind direction is always where
the wind is coming from and not the direction
it is going to.
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Points of the compass

The points of the compass are first and foremost

a convention we use to determine our orientation:
there are four main points—north, south, east and
west. The Sun helps us identify and locate the points
of the compass. In the morning, the Sun rises in the
east and at noon it starts descending toward the west.
In the northern hemisphere, if you face the sun at
noon (standard time), you are facing south, east is
to your left, west is to your right and north is
behind you.

Weathervane

A weathervane is made of a variably shaped plate
that is fixed to a vertical axis and that can revolve
around itself. Weathervanes are typically mounted
on the top of a building to indicate wind direction.
The movable part, the head of the weathervane,
indicates the wind direction.

Windsock

A windsock is a tube of fabric placed atop a mast
that is used to indicate wind direction. Unlike
weathervanes, windsocks point in the direction
opposite that from where the wind is coming. When
the fabric is divided into sections, the windsock can
also give an idea of wind speed.

Windmill

Windmills turn if they are facing the wind.
Windmills are designed to transform wind energy
into mechanical energy. They were used especially
to grind grain and produce flour but became
obsolete with the arrival of electricity. Windmills
are the ancestors of wind turbines.




@ CULTURAL
REFERENCES

Helpful hint

To help remember that cold air is heavier than warm
air, just think that when you open the refrigerator door,
you feel cold on your toes and not on your nose.

History

The first windmills were built in the 7th century by
Persians to grind grain. They began to appear in
Europe around the 12th century. Canadian colonists
started using them in the 1700s, and the first wind
turbine able to produce electricity was built in 1888.

Science: types of winds

Some winds appear reqgularly at a specific time of
year and have been given official names by the
international scientific community. For example,
the regular dry winds that come from the north-east
in the northern hemisphere and from the south-east
in the southern hemisphere are called trade winds,
and the warm, dry wind from the Rockies is called
the Chinook.

People

The physicist Carl-Gustav Rossby (1898-1957)
discovered that there are winds 6 kilometers up in
the atmosphere that blow up to 370 kilometers

per hour, which are called the jet stream. These are
the fastest winds of the Earth’s atmosphere and
they have a profound effect on the planet’s climate.
The corridors they make in the atmosphere can be
seen from space.
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PROCESS OF ACTIVE DISCOVERY

GENERAL LEARNING PROCESS IN SCENCE AND TECHNOLOGY (IN ELEMENTARY SCHOOL) ===——o-

Context related
to everyday life

e Situation problem or

e Discovery question or
* Need to be fulfilled

¢ Question related to the
operation of an object
(how does it work?)

NEivg T

‘-------

0 Planning and carrying out

My equipment:

e | observe and handle the equipment.

Initial ideas e How could this equipment be useful to me?

and hypothesis e | choose my equipment and my materials.
Carrying out my process:

My initial ideas: - o What will the steps be?

e | share my own ideas. 0 e What precautions should | take?

My actions:
e | carry out the steps of my protocol.

e | note or draw what | observe,
what | do and what | discover.

My hypothesis:
e | predict that...
| think that because...

>
* | imagine my prototype. 0 My results
y resuits:

e What is my answer to the problem,
question or need?

e | think it works like this...

------‘-------

--------.

W W N W W WO Y
Outcome
[ ]

. My outcome:

Do my results confirm my hypothesis or not?

. e Are my results similar to those of the
other/'teams?

. e Can the other teams' results help me
to find answers to my problem,
my question or my initial need?

. * What could | communicate
concerning my discoveries?

\
What | learned: h
. * What do | retain from this activity?
e What could | communicate concerning
. my results or my discoveries?
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