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✩How hard is it?

49

1. Talc

2. Gypsum

3. Calcite

4. Fluorite

5. Apatite

Background knowledge  
Minerals are natural materials found on our planet. Scientists classify these
materials according to how hard they are. They use a scale that compares the
hardness of 10 different minerals, each numbered from 1 to 10. The lower the
number, the softer the mineral. Talc is the softest, while diamond is the hardest.
Each mineral on the scale is able to scratch a mineral with a lower number
rating. For example, calcite can scratch gypsum but gypsum cannot scratch
calcite. All solids can be given a hardness rating by comparing them to the
minerals on the hardness scale.

6. Feldspar

7. Quartz

8. Topaz

9. Corundum

10. Diamond

Science activity
Use the hardness scale below to answer the questions.

Science investigation

Gather small objects in
your home that can be
scratched. Design and
conduct an experiment
to arrange the objects
in order of their
hardness, based on their
ability to be scratched
by a steel nail or the
graphite tip of a pencil.
Ask an adult to help
you. Do the activity on
website 49-1.

Your fingernail is 2.5 on the hardness scale. Which
minerals will your fingernail scratch? Explain.

.................................................................................

.................................................................................
A steak knife is 5.5 on the hardness scale. Which
minerals will scratch the steak knife? Explain.

.................................................................................

.................................................................................

.................................................................................
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A steel nail is relatively hard, while graphite is soft in
comparison. The child can create a new scale based on
a scratch test from these materials. 

49 ✩How hard is it?

1. Talc

2. Gypsum

3. Calcite

4. Fluorite

5. Apatite

Background knowledge  
Minerals are natural materials found on our planet. Scientists classify these
materials according to how hard they are. They use a scale that compares the
hardness of 10 different minerals, each numbered from 1 to 10. The lower the
number, the softer the mineral. Talc is the softest, while diamond is the hardest.
Each mineral on the scale is able to scratch a mineral with a lower number
rating. For example, calcite can scratch gypsum but gypsum cannot scratch
calcite. All solids can be given a hardness rating by comparing them to the
minerals on the hardness scale.

6. Feldspar

7. Quartz

8. Topaz

9. Corundum

10. Diamond

Science activity
Use the hardness scale below to answer the questions.

Science investigation

Your fingernail is 2.5 on the hardness scale. Which
minerals will your fingernail scratch? Explain.

.................................................................................

.................................................................................
A steak knife is 5.5 on the hardness scale. Which
minerals will scratch the steak knife? Explain.

.................................................................................

.................................................................................

.................................................................................

Talc and gypsum, because they have a 
lower rating on the hardness scale.

Feldspar, quartz, topaz, corundum, and
diamond, because the steak knife has
a higher rating on the hardness scale.

Help the young investigator obtain a variety of thread.
Use a hole punch to place a hole in the cup, then
attach the string. It is important that the string is tied
with a strong knot.

46 ✩ How did you get those 
holes in your jeans? 

Science activity
A scientist tested some fabrics to see how well they would stand up to rough
wear. She took a piece of each fabric and rubbed it with some sandpaper.
She counted how many times it had to be rubbed before the sandpaper made
a hole in the fabric. Here is a table of her results.

Science investigation

Fabric Number of rubs

Cotton 34
Cotton and terylene mixture 45
Pure wool 27
Wool and nylon mixture 30
Silk 12
Corduroy 53
PVC plastic 10

Background knowledge
Fabrics are used around the house to make clothes, curtains, and towels.
Fabrics such as cotton, linen, wool, and silk are made from natural fibers, which
come from plants and animals. Fabrics can also be made of plastic, or a mixture
of plastic and natural fibers. Fabrics have different properties. Some are tough,
while other wear away quickly. Jeans are made of strong fabric, but even jeans
get holes in them – usually near your knees!

Which is the strongest fabric? Explain. ............................................................

............................................................................................................................

Corduroy is the strongest
fabric. It took the most rubs before a hole formed.

Make sure that the load (bell, buzzer, bulb, etc.) can
take a 6-volt battery.  Use alligator clip wires since
they are easy to attach to a battery. All of these
materials can be purchased at Radio Shack, or a
supply company such as Edmond Scientific.

48 ✩ It’s electric! 
Background knowledge 
When you build an electric circuit, all of the parts of the circuit must be
connected. Each part must also let electricity flow through it before the
circuit will work. A working circuit can light a bulb or ring a bell, for
example. Materials that allow electricity to flow through it are called
electrical conductors. Materials that block the flow of electricity are called
electrical insulators. See website 48-1.

Science activity
Which of the following objects will make the buzzer sound when they are
connected to the alligator clips in the circuit? Place a check mark (✔ )
beside each one that makes the buzzer sound.

PVC-coated wire not stripped at the end
PVC-coated wire stripped at the end
Spaghetti
String
Nylon fishing line
Iron wire
Paper drinking straw
Wooden rod Science investigation

Object being tested

Wire
connectors

4.5 volt battery

Buzzer

Alligator clips

✔

✔

For the investigation, you could suggest that the young
investigator compare store brands of paper towels with
commercial brands.

47 ✩Sponge it up  

Type of sponge Dry mass Wet mass

Kitchen sponge 25 g 58 g
Bathroom sponge 45 g 75 g
Natural sponge 12 g 24 g
Mop sponge 20 g 75 g

Science activity
Here are the results of some tests carried out on sponges. The chart shows
the mass of the sponge when it is dry and its mass after being placed in
water for 1 minute. 

Background knowledge 
Some materials, such as sponge, absorb water very well. These materials have
spaces in which the water can be held. When a sponge is squeezed, the water 
in its small holes is forced out. There are many different kinds of sponges. Some
sponges are natural, such as the sponge animals that live in the ocean. Most
sponges purchased for home use are made in a factory. Some types of sponges
can hold more water than others. 

Which sponge soaks up the most water? Explain.

.............................................................................

............................................................................. Science investigation
The mop sponge, because it had the 
greatest increase in mass.
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A steel nail is relatively 
hard, while graphite is 
soft in comparison. The 
child can create a new 
scale based on a 
scratch test from these 
materials.
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