EARTH AND SPACE

CYCLE 1
ACTIVITY 4

WHAT’S THE
DIFFERENCE BETWEEN
A LAKE, A RIVER
AND AN OCEAN?

EXPERIMENT OBJECTIVES
AND CONTENT
The goal of this activity is to teach students
about the distinguishing features of lakes, rivers
and oceans.

ESSENTIAL
KNOWLEDGE
•

Water in all its forms (rivers, lakes, oceans)

SUGGESTED
MATERIALS
Perishable non-scientific materials:
• Water
• Soil
• Sand
• Aquatic plants

Household materials:
• Aluminum foil
• Magazines, travel brochures
or outdoor journals
• Picture books depicting bodies of water
• Various rocks and shells
• Clear plastic containers
• Plastic aquarium plants
• Aquatic animal figurines
School supplies:
• Geographical maps
• Tubs
• Modeling clay
• Cardboard
• Rulers

CONTEXT: SITUATIONAL
PROBLEM OR RESEARCH
QUESTION
Over the weekend, you, your parents and a friend
went camping alongside a river. You noticed
that swimming in the river was very different than
swimming in the lake near your grandparents’
house. The riverbed was covered with rocks
and you had to be careful not to slip because of
the current. The water in the lake is calm and
your toes sink into the lake bottom. So you and
your friend decide you want to find out what the
differences are between lakes, rivers and oceans.
How will you go about it?
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SUGGESTED PREPARATORY
ACTIVITIES (INTRODUCTION)
The teacher can read the students a story or
show a movie about bodies of water. The students
can also share their personal experiences. Have
they ever swum in the ocean? What kinds of
bodies of water have they seen before? The teacher
invites the students to find a way to explore
these different bodies of water and highlight their
main characteristics.

Here are a few examples of hypotheses the students
might formulate based on their initial ideas:
Example 1
I predict that lakes, rivers and oceans do not have
the same form. I believe this because rivers are long
and narrow, and you can cross over them by driving
a car over a bridge, while it takes an airplane to cross
an ocean, and lakes are usually crossed by boat.
Example 2
I predict that water does not move in the same way
or with the same speed in lakes, rivers and oceans.
I believe this because rivers often have rapids, oceans
have big waves, and lakes are often calm.
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Example 4
I predict that lake bottoms are different from
riverbeds and ocean floors. I believe this because
we find shells on the sea shore, pebbles on the
shores of rivers, and seaweed in lakes.

WORK PLAN AND
EXPERIMENTATION

INITIAL IDEAS
AND HYPOTHESES
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Example 3
I predict that water is not the same color in lakes,
rivers and oceans. I believe this because in pictures,
lakes are often brown or green, rivers are always
blue-grey, and oceans are usually dark blue.

•
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Here are a few examples of experiments the students
can carry out to verify their hypotheses:
Example A
Students examine bodies of water on a geographical
map. They take note of the shapes and dimensions
of each body of water. They determine if they are
surrounded by land, if they connect with other bodies
of water, or if there are roads across them. They then
determine whether they are lakes, rivers or oceans.
Note: This activity can easily be related to the social
sciences subject area (geography).

RECORD ALL YOUR IDEAS AND OBSERVATIONS
IN YOUR EXPERIMENT WORKBOOK.
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Example B
In three tubs, students use modeling clay (Play-Doh)
and aluminum foil to recreate the bottoms of the
three types of water bodies: long and narrow for a
river, round and shallow for a lake, and wide and
deep for an ocean. After filling the cavities with
water, they try to reproduce the water’s surface
movement by blowing on it. By first placing small
pieces of cardboard on the water’s surface, they will
be better able to see how the water moves and
deduce, for example, if the water on a lake’s surface
moves in a circular fashion or in a straight line.
Example C
Students cut out photographs of bodies of water in
magazines, travel brochures or outdoor journals and
spread them out on their desks. They examine the
water’s colour and see if it is possible to classify
bodies of water by colour. They then try to distinguish
rivers, lakes and oceans and determine if any of them
are associated with a particular color.
Example D
Students use sand, dirt, rocks, shells and aquatic
plants to recreate the bottom of a lake, river and
ocean in three clear plastic containers. They may also
add figurines of aquatic animals. They then validate
their constructions by comparing them with photos
found in books or on the Internet, and make changes
as necessary.
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EXPERIMENTAL FACTORS
To ensure scientific rigor, the students should
evaluate the experimental factors that might
influence the experimental results.
•

Type of geographical map

•

Area covered by map

•

Size and depth of tub

•

Proportion between amounts of liquids and solids

•

Types of materials used to build bottoms

•

Features and number of photographs

DISCUSSION: SUGGESTED
INTEGRATION ACTIVITIES
(CONSOLIDATION)
The teacher leads a discussion with the class to
review key concepts of the activity. What were
the results obtained? Students could then present
their results to the rest of the class in the form
of a collage, for example.
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SUGGESTED ACTIVITIES
FOR APPLYING KNOWLEDGE
(APPLICATION)
The teacher suggests that students make a mural
illustrating aquatic plants and animals. The concepts
of stream and marsh may also be introduced.
Teachers may also start a discussion about where
tap water comes from. Can we drink water from
any source? The activity may be enriched by a
visit to a museum with an exhibition on water or
aquatic life.

SCIENTIFIC CONCEPTUAL
CONTENT
The color blue
Water’s color may be due to the type of sediment
or material that forms the body of water’s bottom
(e.g., sand, coral, stone, etc.). It may also come from
particles suspended in the water (such as dirt, algae
or pollution). Water’s color is also affected by the
phenomenon of light absorption; hence, the deeper
the water, the darker the color.
Rivers (1)
Rivers are waterways formed from the runoff and
flow of rainwater over sloping land. River’s sources
are often lakes located high in the mountains.
In addition, river water is always moving from the
time it leaves its source to the time it empties into
a lake, a larger river, or the ocean. The speed of the
river’s current varies depending on the river’s slope
and the detours the water must make to go around
obstacles in its path.
E.g., Ottawa River, Richelieu River
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Rivers (2)
Some rivers flow directly into the ocean (the French
even have a special word for these rivers: “fleuve”).
These rivers usually start out fairly narrow and contain
primarily fresh water. However, as they near the ocean,
they widen into an “estuary” (the mouth of the river),
and the water becomes saltier. At the precise area
where fresh river water mixes with salty ocean water,
the water is described as “brackish” (i.e., less salty
than sea water, but saltier than fresh water).
E.g., Saint Lawrence River
Ponds
Ponds are small bodies of fresh water, somewhat
stagnant and fairly shallow. They are sometimes created
by human structures, such as artificial dams, but
they also form naturally in depressions in the earth.
E.g., Roxton Pond, Baldwin Pond
Lakes
Lakes are large, still bodies of fresh water surrounded
by land. A lake is formed when water flows
into a depression or basin. A lake may also form
where a river widens (e.g., Lake Saint-Pierre in the
Saint Lawrence River at Trois-Rivières). Basins may
be formed by melting glaciers, by tectonic plate
movement, or by meteorites hitting the Earth.
Because lakes are relatively deep, sunlight rarely
reaches the bottom, so it stays dark and the water
remains cold, even in summer. In winter, only the
surface of lakes freeze. This allows fish to survive
the cold months in their depths.
E.g., the Great Lakes, Lake Saint-François,
Lake of Two Mountains
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Seas
Seas are large bodies of salt water that,
while connected to the ocean, are more or
less surrounded by land.
E.g., North Sea, Red Sea, Black Sea, Baltic Sea
Gulfs
Gulfs are arms of oceans or seas that advance into
land. The water in gulfs is deep and tends to have
different temperature layers. Gulfs support a wide
variety of plants (seaweeds) and animals (fish, marine
mammals, crustaceans, etc.).
E.g., Gulf of St. Lawrence
Oceans
Oceans are vast bodies of salt water. They cover
three-quarters of the Earth’s surface. They are so deep
that the ocean bottoms have not yet been fully
explored. Every year, new species of ocean plants
and animals are discovered. Oceans have currents
that affect the temperature of the planet. In the
Northern hemisphere, the ocean currents flow
clockwise, while in the Southern Hemisphere, they
flow counter-clockwise. Tides are movements of
ocean water caused by the forces of attraction of
the Moon and Sun.
E.g., Atlantic, Pacific, Arctic, Antarctic
and Indian oceans
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CULTURAL
REFERENCES
Toys adrift on the high seas
All of Earth’s oceans are connected; it is possible
to sail right around the world on the oceans. In fact,
in 1992, a ship transporting toys lost some of its
cargo in the Pacific Ocean, and thousands of plastic
ducks found themselves at sea. Because these toys
float, they drifted on the major ocean currents and
washed up on shores all over the world. Thanks
to these “rubber duckies” scientists who study
the oceans (oceanographers) were able to gather
important data about the direction and strength of
these currents.
Water and life
Earth is the only planet in the entire solar system
that contains water in liquid form. Water is what
allowed life to start on Earth about 3.8 billion years
ago. Life is believed to have started in warm shallow
ocean waters, where the relatively stable temperature
provided a favorable environment for its development.
Water also absorbs the Sun’s harmful ultraviolet rays,
and it allows molecules to gather together. In addition,
aquatic environments allow micro-organisms to float
and move about easily. During the very early history
of life, most of the life forms were single-celled ocean
micro-organisms called cyanobacteria.

FOR MORE CULTURAL REFERENCES,
VISIT THE ÉCLAIRS DE SCIENCES WEBSITE:

www.eclairsdesciences.qc.ca
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process of active discovery

general learning process in science and technology (in elementary school)

Planning and carrying out
Context related
to everyday life

Outcome

Initial ideas
and hypothesis
• Situation problem or
• Discovery question or
• Need to be fulfilled
• Question related to the
operation of an object
(how does it work?)

My initial ideas:
• I share my own ideas.
My hypothesis:
• I predict that...
I think that because…
• I imagine my prototype.
• I think it works like this…

My equipment:
• I observe and handle the equipment.
• How could this equipment be useful to me?
• I choose my equipment and my materials.
Carrying out my process:
• What will the steps be?
• What precautions should I take?
My actions:
• I carry out the steps of my protocol.
• I note or draw what I observe,
what I do and what I discover.
My results:
• What is my answer to the problem,
question or need?

My outcome:
• Do my results confirm my hypothesis or not?
• Are my results similar to those of the
other teams?
• Can the other teams' results help me
to find answers to my problem,
my question or my initial need?
• What could I communicate
concerning my discoveries?
New question?
What I learned:
• What do I retain from this activity?
• What could I communicate concerning
my results or my discoveries?
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