ACTIVITY 3

%® EXPERIMENT OBJECTIVES
AND CONTENT

In this activity, students observe the three phases
of water: solid, liquid and gas. They also discover

certain factors that cause water to change phases.

é ESSENTIAL
KNOWLEDGE

MATERIAL WORLD
« Solid, liquid, gaseous phase; phase changes

EARTH AND SPACE
« Water in all its forms
(clouds, rain, rivers, lakes, oceans)

SUGGESTED
MATERIALS

Scientific equipment:

« Thermometers

« Graduated cylinders

« Droppers

« Magnifying glasses

Perishable non-scientific materials:
- Water

» Snow

« Ice cubes

Household materials:

+ Kettle

+ Metal ladles

+ Food coloring

« Various plastic containers

« Empty plastic bottles (500 to 750 ml)
+ Clear plastic glasses

+ Aluminum plates

+ Small mirrors

+ Plastic wrap

+ Moulds of various shapes for ice cubes

School supplies:
« Elastic bands
+ Rulers

School equipment:
+ Freezer or camping cooler (to store ice)
+ Window ledge

Note: To facilitate the reading of measuring
instruments and of observing and evaluating
changes, it is possible to use non-conventional
units such as a color code. For instance, a blue
sticker could be affixed to thermometers at the
0°C mark, a yellow sticker at the 10°C mark,
an orange sticker at the 20°C mark, and a red
sticker at the 30°C mark.

o CONTEXT: SITUATIONAL
~* PROBLEM OR RESEARCH
QUESTION

In winter, after playing outside in the snow with
your friends, you return to class and notice that
the snow on your boots has started to melt.
Little puddles of water start to form on the floor.
How does snow change into liquid water?

Can water change into a solid phase like snow
or ice? Can it also transform into a gas such as
water vapor?
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> SUGGESTED PREPARATORY
ACTIVITIES (INTRODUCTION)

The teacher asks the students to name the different
forms water takes in the environment (rivers, lakes,
rain, puddles, snow, etc.). He or she leads a discussion
on the transformations of water: water freezes
when it gets cold and ice melts when it gets warm.
Can water take other forms? To help the students
visualize the three phases of water, the teacher can
do a demonstration by heating ice cubes or snow
until they melt and the water starts to boil and
change into water vapor. The teacher can condense
the vapor by placing a mirror or a metal ladle above
the boiling water. What other experiments might
allow us to observe water changing from one phase
to another? Are these changes reversible?
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@ 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 use water to make ice with
different shapes. | predict this because my parents
put water in plastic moulds in the freezer and when
they take them out the next day, the water has
turned into ice cubes.

Example 2

| predict that water doesn't only evaporate when

it is boiled; it also changes into vapor when it is
hot. | predict this because after taking a hot shower,
you can't see yourself in the mirror and there is
steam everywhere.

Example 3

| predict that water does not evaporate when | put
a lid on a container. | predict this because the water
is trapped inside.

Example 4

| predict that | can measure the temperature at which
ice melts using a thermometer. | predict this because
| know that thermometers are for measuring the
temperature outside in all seasons.

Example 5

| predict that ice melts faster when it is in water.
| predict this because when | put ice cubes in a
glass of water, they disappear.
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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 fill moulds or containers of various
shapes and sizes with water and place them in the
freezer. The next day, the students take the ice out
of the moulds, look at it through a magnifying glass
and draw it. They may find dust or air bubbles in
the ice.

Example B

The students use a small mirror to detect the presence
of steam (and hence evaporated water). They can
place the mirror above a glass of hot water, cold
water, warm water, ice cubes, or a combination of
water and ice cubes. They record their observations.

Example C

The students select containers of varying diameters:
aluminum plates, plastic tubes, rectangular container,
etc. They then pour the same amount of water in

each container and place them on the window ledge.

They can use a graduated cylinder or a ruler in a jar
to measure the amount of water used. They record
their observations every day for a week to determine
whether or not the water evaporates.
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Example D

The students use four clear plastic glasses into which
they pour the same amount of cold water. They place
a colored line on the glass at the initial water level.
They cover two of the glasses with plastic wrap held
in place with an elastic band. They place two of the
glasses (one with and one without plastic wrap) on
the window ledge in the sun, and the other two in
a less exposed location. They note how the water level
changes over several days and compare the results
of all four glasses.

Note: To vary the experiment, the students can use
hot water instead of cold water.

Example E

Using a thermometer on which colored bands have
been affixed to provide visual markers, the students
try to determine the temperature at which ice melts.
They immerse the thermometer in a glass of cold
water, record the temperature or temperature zone
of the water (between the blue and yellow bands),
and then add ice. They record the temperature of the
water surrounded by ice cubes every three minutes.
The students verify whether the water temperature still
changes after the ice cubes have melted.

Note: To facilitate the observation of the ice
melting in the water, food coloring can be added
to the ice cubes.
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Example F

The students compare how ice melts under different
conditions: in a glass of cold water, in warm water,

in an empty class, near a heat source, blowing on it,
etc. They record their results. They can draw the ice

cube(s) from each sample after a set amount of time
or every 5 or 10 minutes.

EXPERIMENTAL FACTORS

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

- Amount of water

Water temperature

Regularity of observations

Duration of experiment

Level of humidity in the air

Water-tightness of containers
Size of ice cubes

DISCUSSION: SUGGESTED
INTEGRATION ACTIVITIES
(CONSOLIDATION)

The teacher leads a class discussion to gather the
students’ observations and pool their conclusions.
He or she goes over the key concepts of the activity:
the three phases of water, the vocabulary (solid, liquid,
gas, evaporation, condensation, solidification or
freezing, melting) and the factors that affect the
changes of phase, i.e., temperature (heat and cold)
and wind. It would be a good idea to make a giant
thermometer on which are indicated the temperatures
at which water solidifies and boils: 0°C and 100°C.
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P SUGGESTED ACTIVITIES
FOR APPLYING KNOWLEDGE
(APPLICATION)

The teacher suggests that the students make
posters showing water in all its phases and
the importance of each one in their lives
(e.g., ice for skating, water for drinking, water
vapor for cloud formation, etc.).

SCIENTIFIC CONCEPTUAL
CONTENT

Three phases

Matter is found in three phases, depending on
its temperature or pressure: solid, liquid or gas.
Water is the only substance that can be found in
all three phases in nature. Take a frozen lake, for
example: There is ice, water beneath the ice and
water vapor that is invisible but present in the air.
The principle changes from one phase to another
are as follows: melting (solid to liquid), freezing
(liquid to solid), evaporation (liquid to gas), and
condensation (gas to liquid).

O

Water

Water is colorless, odorless and tasteless. It is essential
to life because of its ability to dissolve numerous
substances. A molecule of water is made up of

two hydrogen atoms and one oxygen atom (H,0).
Water molecules bond together, like people holding
hands. If we start moving around too much, we will
notice that it becomes harder and harder to maintain
the bond. Hence, water vapor is the form in which
water molecules are most active, and ice is the form
in which the molecules are least active.
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A liquid: water

Water is found in oceans, lakes and rivers. It can
also be found underground, in the water table.

It forms certain clouds and, of course, rain. As tiny

droplets, it becomes steam, mist, fog, dew, or drizzle.

Water is fluid because its molecules are only weakly
bonded together. It takes the shape of the container
into which it is poured.

A solid: ice

When the temperature falls below 0°C, water
changes into ice. Its molecules organize and bond
tightly to one another to form a solid. However,
the arrangement of the water molecules leaves empty
spaces, so that ice has a greater volume than liquid
water. This is why a bottle of water filled to the top
and sealed will deform or crack when frozen.

A gas: water vapor

This is an invisible gas given off when water
evaporates. Its molecules are very weakly bonded,
meaning that water vapor has no fixed shape.

It occupies all the space available. Water evaporates
in the presence of heat and wind, or when it boils
at 100°C. The steam that forms over a boiling kettle
comes from water vapor that has condensed into
tiny droplets.

ECLAIRS DE SCIENCES GUIDE » CYCLE 1 » MATERIAL WORLD ﬁ

@ CULTURAL
REFERENCES

Earth's water

Over two-thirds of Earth's surface is covered with
water, hence its nickname the “blue planet.” It is
the only planet in the solar system with accessible
water. However, most of this water—over 97%,

in fact—is salt water. This means only 3% of the
water on Earth is fresh water. But two-thirds of
this fresh water (i.e., 2% of all the Earth’s water)
is trapped in the polar ice caps, leaving only 1%
that can be considered potable, or drinking, water.
Most of this water occurs as groundwater (the water
table), and a miniscule part is found in rivers,
lakes and the atmosphere. Canada is lucky, since
it possesses about 7% of the world's fresh water.

Water and living things

Water is essential to life and is found in all living
things. About 60% of the adult human body is
made up of water. Some animals, such as jellyfish,
are 98% water.
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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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