EARTH AND SPACE

CYCLE 2
ACTIVITY 3

WHAT IS SOIL
MADE OF?

EXPERIMENT OBJECTIVES
AND CONTENT
In this activity, students learn about the nature
of soil. They compare the makeup of several soil
samples and some of their properties.

ESSENTIAL
KNOWLEDGE
MATERIAL WORLD
Matter:
• Properties and characteristics of matter in
different states (solid, liquid, gas): color, texture
Techniques and instrumentation:
• Use of simple measuring instruments
EARTH AND SPACE
Matter:
• Properties and characteristics of matter
on Earth: soil
Appropriate language:
• Terminology related to an understanding
of Earth and the Universe

SUGGESTED
MATERIALS
Scientific equipment:
• Droppers
• Magnifying glasses
• Beakers
• Scales
• Binocular magnifier and digital microscope
(optional)
Perishable non-scientific materials:
• Water
• Various soil samples
Note: It is preferable to use a variety of soil
samples from different locations and habitats
rather than store-bought potting soil.
Household materials:
• Pots
• Saucer (or aluminum plate)
• Sifter
• Sieves
• Large spoons
• Gardening pots (with holes in the bottom)
• Plastic table cloths (to protect desks)

CONTEXT: SITUATIONAL
PROBLEM OR RESEARCH
QUESTION
On a family vacation to Prince Edward Island,
you were very surprised to see that the soil
there was red. You wonder why different soils
are different colors. You also wonder about what
dirt is made of: are different soils made of the
same things. How can you go about answering
these questions?
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SUGGESTED PREPARATORY
ACTIVITIES (INTRODUCTION)
The teacher asks the students to bring a sample
of soil to class; they should know where the soil
came from. The teacher then starts a discussion
on the nature of soil. The students list the different
components of soil (e.g., earthworms, rocks,
dead leaves). Among them, which are found in
their sample? What other things are found in soil.
Are all soils made of the same things?

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 soil is made up of bits of rocks of
different sizes, most of which are very tiny. I predict
this because sometimes there are small stones in dirt.
Example 2
I predict that the soil is the same color as the little
rocks found in it. I predict this because on my vacation
to Prince Edward Island, the rocks were red and so
was the dirt.
Example 3
I predict that soil from a forest will contain dead
leaves. I predict this because the leaves fall each
autumn and disappear by the next year.

Example 4
I predict that soil absorbs water like a sponge
because it is full of little holes. I predict this because
when I water a plant, the water enters the dirt and
fills the holes.

WORK PLAN AND
EXPERIMENTATION
Here are a few examples of experiments the students
can carry out to verify their hypotheses:
Example A
The students compare the texture of different soil
samples by rolling them in their fingers then sift
them using sieves and sifters with different sized
holes. They separate the particles into jars according to
granulometry (grain size) and evaluate the amounts in
each jar using a beaker or measuring cup. They could
also compare the weights of each group of particles
using a scale. They record their results for the various
categories of samples. Is there a relationship between
a sample’s particle size and the type of soil?
Example B
The students sift the soil samples to remove any
rocks and stones. For each sample, they dip a
moistened finger into the soil and make a streak
on a piece of white paper. Are the streaks the same
color as the rocks found in the soil? The students
can use a magnifying glass to see all the colors
present in their soil samples.

RECORD ALL YOUR IDEAS AND OBSERVATIONS
IN YOUR EXPERIMENT WORKBOOK.
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Example C
The students analyze the organic content of a soil
sample from the forest. They collect soil samples
from the surface and from deeper beneath the surface
and compare them. They remove dead leaf residue
from the samples and place them in jars of water.
Organic residue such as leaves should float, while
minerals should sink to the bottom. The students
collect these residues and observe them under a
magnifying glass. They can draw what they see or
record written observations such as the total amount
of organic matter, the state of decomposition of the
leaves, the presence of other organic residues such
as small branches.
Note: Some organic matter could in fact sink to
the bottom of the water.
Example D
The students fill plant pots with various dry soil
samples (potting soil, clayey earth and sandy soil).
They place saucers (or aluminum plates) under the
pots and pour an equal amount of water into each pot.
After five minutes or after water no longer drips out,
they measure the amount of water that has dripped
into each saucer. They record their observations
(amount of water collected, texture of wet soil).
They can repeat the experiment by compacting the
different soil samples to see if the results change.
Note: Students often think that the spaces between
the grains are empty. In reality, they contain air or
water, which are essential to living things in the soil.
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Example E
The students fill two pots with the same amount
of soil of different types, without compacting them.
They pour water into each container to saturate the
soil. They record the amount of liquid they had to use
to saturate each sample. They can do the experiment
over with the same soil types but compacted.
They record their results.
Note: The students could also decide to test other
soil features such as level of acidity or humidity, and
the presence of living organisms. It would also be
interesting for the students to evaluate the difference
in cohesion between a granular soil (sand) and a
cohesive soil (clay) after they have been saturated
with water. The students could try to conduct
sandcastle type structures to see which soil gives the
best results.
EXPERIMENTAL FACTORS
To ensure scientific rigor, the students should evaluate
the experimental factors that might influence the
experimental results.
•

Variety of soil samples

•

Amount of soil

•

Amount of water

•

Size of holes in sieves and sifters

•

Accuracy of measurements (weights, volumes)

•

Moisture levels of samples

•

Soil compactness
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DISCUSSION: SUGGESTED
INTEGRATION ACTIVITIES
(CONSOLIDATION)
The teacher has the students present their results to
the rest of the class using posters that summarize
their observations. They could attach samples of the
soils studied (in clear plastic bags) to the posters.
The teacher completes the activity by presenting the
various components of soil (mineral matter, organic
matter, water, air and living organisms) along with
certain properties of soil such as color, texture and
water retention capacity.

SUGGESTED ACTIVITIES
FOR APPLYING KNOWLEDGE
(APPLICATION)
The teacher leads a discussion with the class on
the uses and importance of soil, possibly bringing
up concepts such as fertility and erosion. He or
she suggests that the students grow plants in
soils of different origins to determine which is
the most fertile.
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SCIENTIFIC CONCEPTUAL
CONTENT
Soil
Soil is a thin layer of loose material on the
ground made up of eroded rock (mineral matter),
decomposing organic matter, water, and air. It also
hosts many living organisms and is used as a
growth medium for vegetation. In short, soil is a
constantly changing environment. (Synonym: earth)
Soil formation
Soil forms out of rocks and other debris on the
ground. Plants that grow in it enrich the soil with
organic matter when they decompose. Soil forms
slowly; it takes about 200 years to make one
centimeter of soil, depending on the climate, types of
rocks present, relief, vegetation and the presence of
living organisms (micro-organisms, earthworms, etc.).
Soil horizon
If you looked at the profile of soil on edge (a cross
section), you would see layers of different colors
and composition. These are soil horizons, and they
form when water seeps through the soil and carries
with it elements from the surface to deeper layers.
The O horizon, at the surface, is the layer of organic
debris (e.g., decaying dead leaves), horizon A, just
below, is rich in humus (organic matter), horizon B
collects matter washed away by water and is not as
rich in humus, while horizon C is made up primarily
of weathered parent material (sometimes called
“parent rock”).
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Soil color
Soils can have different colors depending on their
composition: black, brown, grey, red, blue or yellow.
Black soils are rich in humus, while red soils contain
metals such as iron.
Soil texture
The grains of mineral matter that make up soil are
not all the same size. These particles are grouped
according to their diameter, or granulometry: gravel
(greater than 2 mm), sand (0.05 to 2 mm), silt
(0.005 to 0.05 mm), and clay (less than 0.005 mm).
A soil’s water capacity to retain water depends on
its texture.
Soil types
Different types of soils support different ecosystems.
Some criteria, such as texture or acidity, are used
to classify them. For example, Québec’s boreal forest
contains “podsol” (or podzol), an acidic and not
very fertile soil but excellent for the development
of conifers.

Soil erosion
A fragile resource, soil can be degraded and even
destroyed by erosion. Deforestation and certain
excessive agricultural practices expose soil to wind,
freezing, drying and water, which contributes to the
loss of the soil’s humus-rich upper layer. It becomes
less fertile as a result, sometimes irreversibly.
Compost
Soil can be naturally enriched by adding compost
to it, which can be made from dead leaves, grass
clippings, vegetable peels and any other vegetable
matter. Add a little water, and micro-organisms
will decompose the organic matter. Compost is an
excellent replacement for chemical fertilizers as
well as being much more environmentally friendly.

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

www.eclairsdesciences.qc.ca

CULTURAL
REFERENCES
Soil as a resource
In addition to being an essential medium for
agriculture, soil has several other uses: animals dig
burrows in it, some birds, reptiles and amphibians
bury their eggs in it, and many peoples use it to
build or cover their houses. Moreover, clay, a type
of soil, is used to make pottery and bricks.
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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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