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Solids, liquids, and gases 
Background knowledge
Three phases of matter exist naturally on Earth: solids, liquids, and gases.
Generally, solids are substances that retain their shape and do not flow. Liquids
flow and take the shape of the container they are in. Gases also flow and fill
all of the space available. Some types of matter can exist in all phases on our
planet.          

Cotton

Water vapor

Jell-O

OxygenMilk Metal

Water

WoodPlastic

WoolAir

Silk

Science investigation

Obtain a plastic zipper bag, borax, and Elmer’s glue. In a bowl, mix 125 ml of
glue with 125 ml of water until thoroughly combined. Pour the mixture into
the zipper bag. Then measure 1 tbsp of borax and mix it into another 125 ml
of water. Pour 50 ml of the dissolved borax into the zipper bag with the other
mixture. Close the bag and knead the mixtures together for 2–3 minutes,
until thoroughly combined. Remove your mixture and test whether it is a
liquid or solid. Also test for other properties.

Science activity
Which of these materials are solids (S), which are gases (G), and which are
liquids (L)? Circle the ones that exist in all three phases on Earth. Write S,
G, or L in each box.
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Mixed borax solution and Elmer’s glue form a semi-
solid. The child should understand that not all matter
may be easily classified as a solid, liquid, or gas, and
thus should take time to examine the many properties
of this “slime.” 

41 Solids, liquids, and gases 
Background knowledge
Three phases of matter exist naturally on Earth: solids, liquids, and gases.
Generally, solids are substances that retain their shape and do not flow. Liquids
flow and take the shape of the container they are in. Gases also flow and fill
all of the space available. Some types of matter can exist in all phases on our
planet. See website 41-1 to learn more about these three phases of matter.

Cotton

Water vapor

Jelly

OxygenMilk Metal

Water

WoodPlastic

WoolAir

Silk

Science investigation

Science activity
Which of these materials are solids (S), which are gases (G), and which are
liquids (L)? Circle the ones that exist in all three phases on Earth. Write S,
G, or L in each box.

S S S S

G G S L

L S S G

Led lights, batteries, and alligator wires can be
purchased from stores such as Radio Shack. Answers
will vary as the child tests different matter samples 
for conductivity.

38 Conducting electricity 
Background knowledge
Matter that allows electricity to pass through it easily is called an electrical
conductor. Electricity passes through a conductor to turn on a TV or
computer, for example. Metals can conduct electricity, but some are better  
conductors than others. Solutions that have dissolved charged particles in
them can also conduct electricity.

What factor was used to determine the conductivity of the matter?

Which sample(s) of matter are the best conductors?

What types of matter are the best conductors of electricity?

Why do you think salt water can light the bulb but distilled water cannot?

Material tested Status of bulb
gold very bright
copper bright
plastic not lit
wood not lit
graphite fairly bright
lead fairly bright
paper not lit
salt water bright
distilled water not lit

Science investigation

Science activity
An electrical circuit was set up to test
the conductivity of different types of
matter. A bulb was placed in the
circuit. If the matter conducted
electricity, the bulb lit up. To learn
more about circuits see website 38-1.

Gold and copper

Salt water has charged particles in it, and so it can conduct electricity.

Metals are the best conductors of electricity.

The brightness of the bulb was used. The brighter the bulb, the better
the conductor.

The child might try hanging the same weight from
different types of thread to see which one breaks 
first. Each approach must test the different thread 
samples in exactly the same way to ensure the 
validity of results.

40 Testing the strength of woods 

Based on the data you have collected, which wood would you choose 
for constructing a bridge? Explain your choice.

Science investigation

Type of wood  Weight needed to break wood (in Newtons)
N 0002hceeb
N 0003kao
N 0062tunlaw
N 0052hsa
N 005enip

sycamore 2500 N

Background knowledge
Tensile strength is an important property of matter. It measures the amount 
of force a type of matter can withstand before breaking. Since wood is a
material often used in construction, it is important to know its tensile
strength. One simple way to compare the strength of different materials is 
by hanging increasingly heavier weights from them until they break.

Science activity
Dylan hung weights on strips of wood until the wood broke in the middle.

500 N

Oak is the best choice, since it has the highest tensile
strength of the woods tested. 

Place an equal amount of heated water into a number 
of cups. Add different amounts of oil (to vary the
thickness of the “fat”). One cup should have no oil
(control). The oil models the fat on an animal.

39 Keep the heat in! Keep the heat out!
Science facts
Matter that allows heat to pass through it is a thermal conductor. Metals are
excellent thermal conductors, though the best thermal conductor is diamond.
Diamonds are crystals made of carbon. Glass, water, wood, and air are poor
thermal conductors. Matter that is a poor conductor of heat is called a thermal
insulator. Some types of matter are better thermal insulators than others.

Science investigation

Science activity
Five glasses containing water at 60˚C were each wrapped in different 
types of matter. After 10 minutes, the water temperature in each glass 
was recorded. The results are shown in the table below.

Which type of matter is the best insulator? Explain. Why was one 
glass uncovered?

uncovered
aluminum 
cardboard
cotton
styrofoam

Material 
around glass

Temperature 
after 10 minutes

20˚C
30˚C
40˚C
50˚C
55˚C

Styrofoam is the best insulator, since the temperature of the water
in the styrofoam glass decreased the least.

096-107_P Notes_SD217.qxd  23/2/06  3:22 PM  Page 105    (Black plate)

Mixed borax solution and Elmer’s glue form a semisolid. The child should 
understand that not all matter may be easily classified as a solid, liquid, or 
gas, and thus should take time to examine the many properties of this 
“slime.”
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