
EXPERIMENT OBJECTIVES 
AND CONTENT

In this activity, students learn how mountain ranges
are formed. It will also help them to understand and
sketch certain phenomena related to mountains.

ESSENTIAL 
KNOWLEDGE

MATERIAL WORLD

Matter:
• Properties and characteristics of matter 

in different states (solid, liquid, gas):
relative density and buoyancy

EARTH AND SPACE

Matter:
• Organization of matter: structure of the Earth

(mountains)
• Transformation of matter: natural phenomena

Appropriate language:
• Terminology related to an understanding 

of the Earth and the universe
• Conventions and types of representations (globe)

Note: This activity contains numerous links to 
essential knowledge in the subject area of the
Social Sciences.

SUGGESTED 
MATERIALS

Scientific equipment:
• World map
• Globe

Perishable non-scientific materials:
• Water
• Clay
• Ice cubes or snow

Household materials:
• Camera
• Plastic containers
• Plastic tubs
• Styrofoam
• Cotton wadding
• Egg carton
• Metal roasting pan
• Sandpaper
• Small planks of wood

School supplies:
• Felt pens
• Scissors
• White glue
• Colored cardboard
• Adhesive tape
• Gouache, paint brushes
• Modeling clay
• Bingo chips
• Conical paper cups

School equipment:
• Large tables
• Freezer
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CONTEXT: SITUATIONAL 
PROBLEM OR RESEARCH 
QUESTION

While talking to a friend who was born in Peru,
you realize that for him, Mount Royal isn’t a real
mountain but rather a hill. Your friend explains
that in his opinion, it takes longer than 45 minutes
to walk up a mountain! He shows you photographs
of his country of origin, and you notice that the
mountains he is talking about are connected 
to other mountains. You decide to find out 
whether all mountain ranges are the same and 
to understand how the mountains of Peru and
Mount Royal differ. 

SUGGESTED PREPARATORY 
ACTIVITIES (INTRODUCTION)

The teacher asks the students to name any mountain
ranges they know (e.g., Appalachians, Rockies,
Himalaya, Andes and Alps). The teacher then asks
what they think differentiates mountain ranges 
from hills, small mountains and volcanoes. How are
mountain ranges formed? Does their relief change?
The teacher introduces the theory of plate tectonics
(see scientific content) so they can understand how
mountain ranges form. A demonstration can be done
with modeling clay spread into layers of different
colors and compressed to form folds like those seen
in mountain ranges.

The teacher then suggests that the students make
models or two-dimensional drawings of how 
mountain ranges form. The students can also decide
to illustrate certain phenomena characteristic of
mountainous regions. Exploratory research may be
done if necessary.

INITIAL IDEAS 
AND HYPOTHESES

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

Example 1
I predict that newer mountains are pointier than old
mountains. I predict this because my mother told
me the Laurentians are very old mountains and that
is why they are not pointy.

Example 2
I predict that there are always mountains at the
edges of tectonic plates. I predict this because the
forces that move the plates must surely be enough
to raise mountains.

Example 3
I predict that the climate is not the same on both
sides of a mountain range. I predict this because
mountains form a wall so high that they block rain
and wind from the oceans.

RECORD ALL YOUR IDEAS AND OBSERVATIONS 

IN YOUR EXPERIMENT WORKBOOK.
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WORK PLAN AND 
EXPERIMENTATION

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

Example A
The students use clay to build a model of young
mountains with pointy peaks. They then submit 
their models to “erosion” (freezing, wind, water,
glaciers, etc.). This is done by pouring water over
their mountains (taking care to place the model in 
a large tub) then placing it in the freezer to observe
the effect of freezing on the wet slopes. They can
reproduce the action of glaciers, which scrape away
everything in their path, by rubbing their models with
sandpaper. They take photos of how the “erosion”
changes their models. They then create a photo
montage juxtaposing images of real mountains of
different ages whose profiles correspond to the
degree of erosion of their own models. They then
validate their initial hypothesis by finding the ages 
of the mountains and comparing them with the
appearance of their models.

Example B
Using different colored cardboard, the students
sketch out the changes that occur over time at the
boundary between two tectonic plates. First, they
illustrate the boundary before the two plates collide
and second, they show the formation of mountains
following the collision of the two plates of Earth’s
crust. They use arrows to show the direction the plates
are moving and confirm their hypothesis with a map
of tectonic plates, which shows the direction Earth’s
plates are moving and the presence of mountains.

Note: The students could also sketch two plates that
are receding from one another and the formation of
a mid-ocean ridge.

Example C
The students examine a textured globe and locate
the places on Earth where there are mountain
ranges. Do they exist only at the exact places where
tectonic plates collide? The students check their
answers with research on the Internet.

Example D
The students try to reproduce the conditions that
explain why mountains have a wet side and a dry side.
They make a model of a mountain range at least 
30 cm high out of various materials (e.g., Styrofoam,
cardboard, etc.) and expose one side of the model
to a mass of warm, humid air (i.e., container with
very hot water placed on one side of the model).
They use two chairs to support a metal pan (roasting
pan) filled with ice cubes or snow just above the
mountain peaks so that it hangs over both sides of
the mountains. The ice-filled pan simulates the cold
of high altitude. The students wait 5 to 10 minutes
and observe and record what happens. Are the 
two sides of the mountain range equally damp? 
Is the whole underside of the pan wet?

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

• Materials used for the models

• Amount of water

• Shape of mountains

• Amount of ice cubes

• Level of humidity in the classroom

• Water temperature

• Accuracy of measurements
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DISCUSSION: SUGGESTED 
INTEGRATION ACTIVITIES 
(CONSOLIDATION)

The teacher asks the students to show their models
and drawings to the rest of the class and explain
their discoveries before reviewing the key concepts
of the topic.

SUGGESTED ACTIVITIES 
FOR APPLYING KNOWLEDGE 
(APPLICATION)

The teacher could organize a fieldtrip to the 
interpretive centre of one of the Monteregian Hills.
The students could also do research on a specific
mountain range (age, formation, climate, plant 
and animal life, human activity) or on some other 
formation of Earth’s terrain, such as volcanoes or
intrusions. A movie about mountaineering could be
shown to provide students with meaningful visual
representations of mountains or mountain ranges.

SCIENTIFIC CONCEPTUAL 
CONTENT

Mountains
We speak of mountains when they are over 
600 meters in height. They are formed by the 
movement of tectonic plates that deform Earth’s
crust and create volcanoes.

Erosion
A mountain with high peaks means it has formed
recently. The summits of older mountains become
rounded over time (millennia) because they are
exposed to forces of erosion (glaciers, wind,
freezing, water).

Earth’s structure
Earth is made up of three distinct layers: the core,
the mantle and the crust. High temperatures at the
Earth’s core (4,700°C) cause heat convection currents,
which cause movement in the mantle. These currents
cause the Earth’s crust to split in several places.

Plate tectonics
A theory that Earth’s crust is divided into a number
of solid pieces called tectonic plates, which move by
floating on the mantle. It explains continental drift
and the presence of volcanoes, earthquakes and
mountain ranges at the plate boundaries. There are
seven major plates that form 94%of Earth’s surface:
the Pacific plate and the six continental plates
(North American, South American, Eurasian, African,
Australian and Antarctic). Several smaller plates
form the remaining 6% and are mostly found under
oceans. The oceanic plates are the thinnest – about
10 km on average–and are made up of denser rock
than the continental plates, which are about 30 km
thick on average. Earth’s crust is thickest beneath
recent mountain ranges (up to 70 km thick). Like a
ship floating on the water, mountains have roots
that are proportional to their size.
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Coastal mountain ranges
These are formed by the convergence of an oceanic
plate and a continental plate. The denser oceanic plate
slides below the continental plate, which leads to the
formation of mountain ranges. The disappearance of
part of Earth’s crust below another tectonic plate is
called “subduction.”

Continental mountain ranges
These are formed by the convergence of 
two continental plates. The collision between 
the two plates forms a mountain range because 
the Earth’s crust rises and buckles.

Mid-ocean ridges
These are submarine ocean ranges that form 
when two tectonic plates spread apart, or diverge.
By moving apart, the plates allow pressurized
magma to rise to the surface, which gradually 
solidifies as it comes into contact with cold water.

Mountain ecosystems
Mountains have formidable climates. As altitude
increases, oxygen levels decrease and it gets colder
(about 6.5°C per km). Plants and animals in these
environments have adapted to these difficult 
conditions (wind, cold, poor soil). The mountain slopes
exposed to the wind are often more humid since 
air masses dump their humidity in the form of rain
and snow as they pass over them. On the other hand,
the mountain slopes protected from the wind receive
less precipitation. For example, on the west coast 
of Canada, British Columbia has a rainy climate,
while east of the Rockies, in Alberta, the climate is
much drier.

CULTURAL 
REFERENCES

Person
Alfred Wegener (1880-1930) was a German 
meteorologist who first suggested the theory of
continental drift. This theory was ignored by the 
scientific establishment for many years but was
finally recognized in the 1960s as the basis for 
the development of the theory of plate tectonics.

The highest mountains
The highest mountains on Earth are in the
Himalaya, in Asia. This young mountain range is
continuing to rise. The highest of these peaks is
Mount Everest, which rises 8,846 meters. Many
mountain climbers tried to climb it, but it was 
not until 1953 that Sir Edmund Hillary and the 
Sherpa Tensing Norgay became the first to reach 
its summit. The highest peak in North America is
Mount McKinley, in Alaska, which rises 6,194 meters.

FOR MORE CULTURAL REFERENCES, 

VISIT THE ÉCLAIRS DE SCIENCES WEBSITE: 

www.eclairsdesciences.qc.ca
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Conception
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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?

• Situation problem or

• Discovery question  or

• Need to be fulfilled

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

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?

What I learned:
• What do I retain from this activity?
• What could I communicate concerning
   my results or my discoveries?

Context related
to everyday life

Initial ideas
and hypothesis

Planning and carrying out

Outcome

New question?




