
048-049-KS2U Materials.qxd  23/2/06  1:33 PM  Page 49    (Cyan plate)

✩

49

Is the soil permeable? 
Background knowledge
The amount of time water takes to drain through a soil is known as the soil’s
permeability. Some soils drain easily, others do not. How quickly a soil drains
depends on the proportion of humus and on the size of the grains of rock.

Obtain two tennis cans with lids. Cut the bottom off one and
discard its lid. Punch holes in the lid of the other and place it on the
can. Place the cut can on top of the covered can and use electrical
tape to attach them together. Place a coffee filter inside the open top
can. You have now created a soil filter. Design and conduct your own
experiment to test the permeability of different soils.

Science investigation

Size of grain

2 mm
1 mm
6 mm
4 mm
3 mm

Time taken (for 1 liter of water
to drain through a cup of soil)

60 seconds
70 seconds
20 seconds
40 seconds
50 seconds
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How does grain size affect a soil’s permeability?

Science activity
Does a soil’s grain size affect how quickly it drains? Make a line graph with
the data in the table below to answer this question. Connect the points.
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      Take extra care - ask an adult to supervise you.
Obtain two tennis cans with lids. Cut the bottom off one anddiscard its lid. Punch 
holes in the lid of the other and place it on thecan. Place the cut can on top of the 
covered can and use electricaltape to attach them together. Place a coffee filter 
inside the open topcan. You have now created a soil filter. Design and conduct your 
ownexperiment to test the permeability of different soils.
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If you do not have tennis cans, use plastic liter 
bottles. Cut off the top half of the liter bottle and
insert it upside down in the bottom half, then follow
the same procedure. 

49 ✩Is the soil permeable? 
Background knowledge
The amount of time water takes to drain through a soil is known as the soil’s
permeability. Some soils drain easily, others do not. How quickly a soil drains
depends on the proportion of humus and on the size of the grains of rock.

Science investigation

Size of grain

2 mm
1 mm
6 mm
4 mm
3 mm

Time taken (for 1 liter of water
to drain through a cup of soil)

60 seconds
70 seconds
20 seconds
40 seconds
50 seconds

T
im

e 
(s

ec
on

ds
)

Grain size (mm)
0 1 2 3 4 5 6 7

70

60

50

40

30

20

10

How does grain size affect a soil’s permeability?

Science activity
Does a soil’s grain size
affect how quickly it drains?
Make a line graph with the
data in the table below to
answer this question.
Connect the points.

The larger the grain
size, the faster the water can drain. 

Use two to three different types of sponges, each with
the same volume. The importance of measurement will
be reinforced. The weight of the sponge before and
after being placed in water tells the investigator about
the sponge’s porosity.

46 ✩ Rocks can be absorbing 
Background knowledge
Different types of rocks are formed in different ways. Each type of rock has 
its own set of properties. One property of rock is its porosity. This is a measure
of the amount of open space in a rock. These spaces are filled with air unless
water or natural gas has forced the air out. The ability of a rock to absorb
water is one way to measure this open space. The more porous a rock, the
more water it can hold. Some of the water that comes from wells is stored in
porous rocks.

Which rock absorbed the most water for its weight? Explain.

What sorts of plants do you think will grow in areas where granite is the
underlying rock? Use the chart above to help you answer the question. 

Science investigation

Rock Weight before Weight after
granite 100 N 101 N
chalk 50 N 100 N
sandstone 100 N 150 N
marble 75 N 76 N

Science activity
Some rocks were weighed. They were placed in water for an hour and then
weighed again. A Newton (N) is a metric measurement of weight.

Chalk absorbed the most water for its weight. Its weight doubled.

Only plants that can survive in dry conditions grow in areas where
granite is the underlying rock, as granite does not retain moisture.

In Part II, if the soil is composed of different size
particles, the water will separate them based on their
density. For example, humus will float. Usually larger
particles of soil settle under smaller particles. 

48 ✩ Soil can get gritty 
Background knowledge
Soil is mostly made up of grains of weathered rock (broken up rock) and 
varying amounts of humus (mainly decayed plant material). The type of soil
depends on the mix of humus and on the size of the grains of rock. The grains
can be very small and smooth, such as in clay, or they can be larger, like grains
of sand or even a piece of gravel.

Science activity
Use this key to identify the soil described below.

Different plants prefer different types of soil. Which type of soil would be best for
a plant that does not require a lot of water, such as a cactus? Explain your choice.

Science investigation

Yes No

No

loam

Yes

sandy

Yes

clay

No

peat

Does the soil have very small
grains, and does it hold water?

Is the soil light in color, and
does it drain very quickly?

Does the soil feel gritty?

The soil is light in color, gritty, and drains well. The soil is .sandy

Sandy soil would drain water away from the roots and
prevent them from rotting.

The investigator should set up a key for classifying 
and identifying different types of sneakers. The key
might begin by dividing the treads into straight or
curved treads and continue with color or other 
design elements.

47 ✩The key to rocks! 
Background knowledge
There are many different types of rocks. Rocks are natural matter that are
composed of one or more minerals. Some common rocks are granite, 
limestone, sandstone, chalk, slate, basalt, and flint. They differ in the way 
they look and their properties. Scientists can use keys to identify rocks.

Science investigation

Science activity
Use the key below to identify these two rocks. 

Rock 1
is soft; made of individual
grains; mainly yellow with

some colored layers.

Rock 2
is white; soft; has tiny 

grains and fizzes when lemon
juice is poured over it.

Key to some common rocks

1 Does the rock fizz when lemon juice is poured over it? If yes, go to 2; 
if no, go to 4.

2 Is the rock hard? If yes, it is limestone; if no, then go to 3.
3 The rock is chalk.
4 Does the rock have layers? If yes, go to 7; if no, go to 5.
5 Does the rock contain crystals? If yes, it is granite; if no, go to 6.
6 The rock is flint.
7 Is the rock soft and made of individual grains? If yes, it is sandstone; 

if no, go to 8. 
8 The rock is slate.

sandstone chalk
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      If you do not have tennis cans, use plastic liter bottles. Cut off the 
top half of the liter bottle and insert it upside down in the bottom half, 
then follow the same procedure.
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