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GRADE 4: Materials 1 

Solids, liquids and gases 

About this unit 
This unit is the first of two units on materials for 
Grade 4. 

The unit is designed to guide your planning and 
teaching of lessons on materials. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 5 and Grade 3. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and ‘real 
life’ applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to 
classify simple materials on the basis of their physical properties. They 
should recognise that the properties of materials can be modified by the way 
they are processed. They should be able to devise fair tests based on 
predictions and recognise when a conclusion is justified. They will know how 
to identify patterns in their observations, and collect and organise 
observations and data in tabular and pictorial forms. 
 

Expectations 
By the end of the unit, students know that there are three states of matter 
and that each has particular characteristics; they know that ice, water and 
steam are different forms of the same substance. They measure 
evaporation rates, identify examples of changes of state in everyday life and 
know that changes of state are reversible. Students recognise that air is a 
gaseous material and that it fills spaces between solids. They recognise that 
gases have mass, can flow and can change their volume. They know that 
there are many different gases and that many are important to us. They 
make observations and collect data systematically, plan a fair test by 
deciding how to control variables, and construct bar charts. 

Students who progress further describe the water cycle and, in outline, 
the processes used in Qatar for getting drinking water from seawater. They 
know that although water is a good solvent, not all substances dissolve in it, 
and that seawater contains dissolved substances, mainly salt. They will be 
able to plan and conduct systematic controlled investigations. They  identify 
patterns in observations and draw generalised conclusions from them, and 
make simple calculations from experimental data. 

Resources 
The main resources needed for this unit are: 
• collection of liquids (e.g. syrup, ketchup, shampoo, water, tomato juice, 

orange juice, fizzy drinks) 
• inflatable items (e.g. balloons, arm bands, swimming rings, beach ball) 
• collection of solids, including transparent sealed tubs of various materials 

(e.g. rice, marbles, sugar cubes, icing sugar, sand, lentils, rice, gravel) 
• PE hoops 
• hand lenses, microscope (if possible) 
• variety of shapes of transparent containers (e.g. some with corners, some 

curved, some with handles that are part of the container) 
• two containers connected with tubing 
• water trays or tanks, water play toys (e.g. water wheels, sieves, funnels) 
• samples, or pictures, of chocolate, wax, butter and ice 
• strong-smelling liquids (e.g. perfume, air freshener) 
• range of containers of different ‘top’ surface area (e.g. tall vase, small 

bowl, plate) 
• syringes, helium cylinder, bicycle tyre and pump 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• words describing states of matter, and changes of state: solid, liquid, gas, 

change, melt, freeze, temperature, solidify, evaporate, evaporation 
• words relating to the properties of solids, liquids and gases: volume, flow, 

pour, spread, squash, shape, piece, powder, bubble 
• names of gases: air, oxygen, methane, helium, carbon dioxide 
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Standards for the unit 

10 hours SUPPORTING STANDARDS CORE STANDARDS 
Grade 4 standards 

EXTENSION STANDARDS 

3.9.1 Classify simple materials in various 
ways on the basis of their physical 
properties. 

4.11.1 Know that there are three states of matter – solid, liquid and gas – and 
that each state of matter has particular characteristics. 

5.10.4 Describe the differences in substances 
before and after a temporary change and 
know how the change can be reversed. 

3.9.3 Realise that some materials are used 
for many different purposes. 

4.11.2 Know that changes of state are reversible. 5.10.5 Classify common changes as temporary 
or permanent. 

4.11.3 Know that liquids can change to gases through evaporation without 
boiling. 

5.9.2 Describe the water cycle. 

4.11.4 Identify and explain examples of changes of state in everyday life.  

3.9.5 Know that the use we make of 
materials depends on their properties 
and devise tests to find out how 
appropriate they are for the use 
made of them. 4.11.5 Know that the water used in Qatar is made by evaporating seawater 

and condensing the pure water vapour formed. 
5.9.4 Describe the process of getting drinking 

water from seawater in Qatar and know 
that the distillation process uses waste 
heat from producing electricity and that 
the steam is condensed using seawater 
as a coolant. 

 4.11.6 Know and demonstrate that air is a material and that it fills spaces 
between solids. 

 4.11.7 Recognise that gases flow and change their volume, that they have 
mass, and that many are important to us. 

 

 4.11.8 Know that gases are often used in a compressed state, as in car tyres 
and gas cylinders. 

 

 4.11.9 Know the names of some common gases, such as air, methane, carbon 
dioxide, and know that methane is a fuel gas found underground in Qatar.

 

3.1.1 Devise a fair test or comparison and 
recognise when conclusions are 
justified. 

4.1.1 Outline a simple plan, deciding what evidence should be collected and 
what conclusions are justified, and collect relevant data and make 
observations in a systematic manner. 

5.1.1 Plan investigations with an understanding 
of the importance of controlling variables 
and of collecting an appropriate range of 
evidence, observations and relevant data 
in a systematic manner. 

3.1.2 Make and test predictions and draw 
conclusions from observations and 
data. 

4.1.2 Design a fair test by identifying key factors to vary. 

5.1.2 Identify patterns in observations and data, 
draw appropriate, generalised conclusions 
and use the data to test predictions. 

4 hours 

States of matter 
 

3 hours 

Liquids to gases 
 

3 hours 

Gases 

3.2.2 Display data and observations in 
tables. 

4.2.2 Express results in the form of bar charts. 5.2.1 Use simple diagrams and charts to show 
relationships, chains and processes and 
to record observations and conclusions. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Solids, liquids and gases 
Give students a collection of objects that includes solids, liquids and gases, and ask them to group 
the objects in different ways. Include in the collection such items as an inflated balloon, a beach 
ball, arm bands, a swimming ring, a sponge, large empty plastic bottles or tubs, bottles of fizzy 
drinks, transparent sealed tubs containing liquids of different viscosities (e.g. syrup, ketchup, 
shampoo, water, tomato juice, orange juice), transparent sealed tubs transparent sealed tubs 
containing various solids (e.g. rice, marbles, sugar cubes, icing sugar). Ask students to sort the 
collection into overlapping PE hoops, and record their sorting in tables or Venn diagrams.  

Once they have had an opportunity for ‘free’ sorting, ask them to repeat the activity, this time 
using the labels gas, liquid and solid. Discuss the choices made with the whole class. Ask 
students questions such as: 
• What is the same about all the solids? (Repeat for liquids and gases.) 
• What are the differences between the solids and liquids? (Repeat for solids and gases, 

liquids and gases.) 
• Why are there no gases in the ‘gases only’ hoop (i.e. not in the intersection with solids)? 
• Which things are a mixture of solid, liquid and gas? Why? (Shake the fizzy drink if necessary. 

This can be done with a balloon secured in place of the lid, which inflates a little as the bottle 
is shaken). 

Conclude the discussion by telling students that the three groups – solids, liquids and gases –
have particular properties, which they are now going to learn more about. 

 
This elicitation activity will provide useful 
information on students’ prior knowledge of 
solids, liquids and gases, as well as the general 
properties of materials. 

Enquiry skill 4.2.4 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Properties of solids 
In the first activity, the definite shape and volume of solids will no doubt have been discussed. 
However, as the ‘pieces’ of solid become smaller, this can become confusing for students. To 
tackle this, show students transparent tubs containing solids of decreasing particle sizes 
(e.g. large marbles, small marbles, dice, gravel, rice, lentils, sand, sugar, talcum powder, icing 
sugar). Students can begin by putting them in order of the size of the things inside each tub. 
Once complete, ask students if this was difficult. They will probably find that as the ‘pieces’ get 
smaller, it is harder to put them in order, as they may start to look a similar size. Give students 
hand lenses to look at the finer powders and, if possible, look at them under microscopes. The 
class may now be able to finish the ordering with more confidence. 

 
ICT opportunity: If using an Intel microscope or 
similar (i.e. attached to a computer), the image 
can be captured and printed for all the class to 
see, and to keep as a record for display 
purposes. 

 

4 hours 

States of matter 
Know that there are three 
states of matter – solid, liquid 
and gas – and that each state 
of matter has particular 
characteristics. 

Know that changes of state 
are reversible. 

Identify and explain examples 
of changes of state in 
everyday life. 

Ask students about the similarities and differences between the tubs of solids. They should 
notice that the pieces cannot fill the tubs, but leave spaces, because of their definite ‘solid’ 
shape and size (for the larger pieces, such as marbles and gravel). Demonstrate this further by 
mixing jars together, for example: 
• gravel and large marbles; 
• rice and small marbles; 
• sand and lentils. 

  

Unit 4M.1 



76  |  Qatar science scheme of work  |  Grade 4  |  Unit 4M.1  |  Materials 1 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

Then focus the discussion on the smaller pieces filling up the gaps that the larger pieces leave, 
and that, although some of the pieces are hard for us to see, the same happens on a small 
scale (ask students to predict this from what they have seen with the larger samples that have 
been mixed). 

  

Properties of liquids 
Give students the opportunity to explore liquids further, using the tubs of liquids from the first 
activity. Let them try to pour liquids from one container to another (some liquids, such as syrup, 
ketchup, could be done by volunteers in front of the rest of the class). Provide a variety of 
shapes of transparent containers for pouring (e.g. some with corners, some curved, some with 
handles that are part of the container). If possible, provide two containers joined by tubing so 
that students can half fill each with a liquid, and move both containers up and down to see what 
happens to the level of the liquid. When using water, add food colouring to help students see 
what is happening. 

During this activity, ask some of the following questions: 
• How much of the container does the liquid fill? 
• Are there any gaps in the container? Where are they? 
• Do the thicker liquids leave gaps in the container? 
• What happens to the liquid when you tip the container? 
• What happens when you shake the container? If you leave the container to stand for 

5 minutes, does it look different? How? 

Students should realise that the liquids take the shape of the container, leaving no gaps. The 
only gap is above the level of the liquid. Students should also appreciate that the liquids find 
their own level, and will do so when the container is tipped or turned upside down. 

 

 

 

Properties of solids with small pieces 
Relate the activity in which students looked at sizes of solid pieces to the activity on liquids 
above by getting students to carry out further investigations into the properties of solids and 
liquids. Solids such as sand, sugar and salt will take the shape of the container; ask students to 
do some of the following activities to clarify the differences between them and liquids. 
• Pour a spoon of salt onto a flat surface. Repeat with water. How are they different? 
• Try moving salt from one cup to another using a teaspoon. Repeat with water. How are they 

different? How many spoons does it take to move the same amount of salt and water? Why? 
• Pour water through a piece of paper towel. Try to do the same with salt. How are they 

different? Why? 

  

Give students two large trays or water tanks and some bath toys to play with (e.g. funnels, 
water wheels, sieves). One tray contains water and the other rice or lentils. Let them explore the 
differences between using the different toys with water and with the rice or lentils. For example, 
the water wheel should turn smoothly with water, but not so smoothly with lentils or rice. Water 
will pass through the funnels and sieves, but the lentils or rice may not. Discuss the differences 
when they have finished their exploration. 
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Objectives Possible teaching activities Notes School resources 

Melting and solidifying 
Remind students of work they have done in previous grades on melting and solidifying (or 
freezing). To develop this work further, give students samples, or pictures, of chocolate, wax, 
butter and ice in bowls. Ask them: 
• How can you change the solids into liquids?  
• Can they be changed back? How? 
• Why do you need to treat them differently to change each of them into a liquid and back? 

(e.g. leaving them at room temperature, heating them up, cooling them down.) 

Students should begin to appreciate that each substance has its own temperature at which it melts 
or solidifies, which may vary from freezer temperatures (very cold) to oven temperatures (very hot). 
Ask them to use the library, the Internet or CD-ROMs to research other solids that melt. Give them a 
list of things to find out more about (e.g. plastics, metals, glass, ice-cream, ice lollipops). 
 

 
You could ask students to carry out their 
research into solids that melt as a homework 
activity. 
 
 
 

 

ICT opportunity: Use of the Internet and CD-
ROMs. 

 

 

Evaporation 
Bring samples of strong-smelling liquids (e.g. perfume, air freshener) into the classroom in 
sealed containers. Ask students to predict what is in the containers. Tell them that you are going 
to take the lid off, but not show them what is inside. Can they think of any ways in which they 
might know what is in the container? Remove the lids, and ask students what they think is 
inside. How can they tell? Where has the smell come from? How did it get from the bottle to 
their noses? Who could smell it first/last? Why? Why can’t they see anything in the air? 

This should introduce to students the idea that something is coming from the bottles, and that this 
‘something’ is a gas. The liquid perfume has become ‘gas perfume’, and the liquid has ‘evaporated’.

  

Discuss what happens to puddles of rain when the sun comes out. Where does the water go? 
Discuss other examples of evaporation (e.g. hanging washing on the line to dry, leaving your 
hair to dry after washing it, leaving washed dishes on a draining rack). 

Put an old saucer filled with water in a sunny place. Ask one student, very carefully, to mark the 
level of the water with a black marker pen. Repeat every day until all the water has evaporated.  

Students often use the word ‘disappear’ when 
talking about evaporation. It is important that 
they realise that the water has not disappeared, 
but is present in the air as a gas. 

Enquiry skills 4.1.1, 4.1.2, 4.2.2 

 

3 hours 

Liquids to gases 
Know that liquids can change 
to gases through evaporation 
without boiling. 

Know that the water used in 
Qatar is made by evaporating 
seawater and condensing the 
pure water vapour formed. 

Outline a simple plan, 
deciding what evidence 
should be collected and what 
conclusions are justified, and 
collect relevant data and 
make observations in a 
systematic manner. 

Design a fair test by 
identifying key factors to vary. 

Express results in the form of 
bar charts. 

Take this a step further by asking students to carry out an investigation into the relationship between 
surface area and the rate of evaporation. Challenge them to find out which of a variety of containers 
(e.g. tall vase, small bowl, plate) would be the best for evaporating the water the quickest. 
Depending on their level of investigative skills, they can be either guided or asked to establish: 
• what they should change (the container); 
• what they should keep the same (the volume of water, where the containers are placed); 
• what they should measure (the time taken for the water to evaporate or the level of the water 

every day); 
• what they think will happen; 
• how to record their results (table, bar chart). 

They should discover that the larger the surface of area exposed to the air, the faster the rate of 
evaporation. Ask them whether they can they think of examples of when this is important (e.g. 
when drying clothes). 
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Objectives Possible teaching activities Notes School resources 

Desalination 
Discuss the differences between seawater and drinking water, including the fact that seawater 
is salty. Explain to students that drinking water in Qatar is made from seawater. Ask students 
how they think the salt is taken out of the seawater. List students’ ideas. Guide them to the idea 
of evaporating the water if this is not suggested. Divide the ideas between groups of students 
and let them test the ideas.   

Before carrying out the activity, some students may appreciate that if they leave the salt water 
on a sunny ledge, they will recoup the salt, but the water will evaporate in the air. Otherwise, 
discuss this at the end of the activity. The next step is to set up an experiment that will 
demonstrate the collection of the condensed water. One idea is shown below: 

 
 

 
It is likely that some students will think that the 
salt can be removed by filtration. It is important 
that these students are allowed to test their 
ideas by filtering some salt water through paper 
towels in a funnel, so they can see that the salt 
is not removed. 

ICT opportunity: Encourage students to look 
on the Internet to find information on the 
desalination plants in Qatar. This can be a 
homework activity. 

 

 

 

 

 

 

 

The experiment should be left (under a desk lamp if necessary) for several days so that 
students can observe the water condensing on the plastic bag, rolling down to the lowest point 
and dripping into the empty bowl. They should also notice, after a few days, that the salt can be 
seen forming on the sides and bottom of the larger bowl. Eventually, the majority of the water 
will be in the smaller bowl, and students can dip their fingers in to taste the water. 

The final discussion can also highlight the reversibility of evaporation. 
 

Safety: Students must wash their hands before 
tasting the water. 
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Objectives Possible teaching activities Notes School resources 

Properties of gases 
Gather the gas-related items from the first activity in this unit (e.g. inflated balloons, arm bands, 
sponge). Ask students what is inside each item. They will appreciate, at least for some of the 
items, that they are filled with air. Remind them of the properties of liquids and solids 
(e.g. whether they take the shape of the container, whether they can be poured) and ask them 
how they think the air is different: 
• How is the air different from the liquids and solids? 
• How much of the balloon is filled with air? Is it half-full? (Repeat for other items.) 
• How might we be able to ‘see’ the air? What about putting these things under water – how 

could we get the air out of them? 

Ask for volunteers to suggest ways of releasing the air and to try them (e.g. a ‘nipped’ balloon can 
be released slowly, a sponge can be squeezed, an arm band can be opened and squeezed). 

 
 

 

 

 

 

 
 

 

 

Explore balloons inflated with air. Partially inflate balloons and ask students to squeeze them; 
discuss the changes to the shape of the balloon and how the air is moving (or ‘flowing’) inside 
the balloon. This can be compared with balloons filled with water and sand. 

Tell students to place deflated balloons at one end of a bucket balance and inflated balloons at 
the other end, and ask them to note the difference in mass. Alternatively, hook a coat hanger with 
carrier bags attached to each end to a ‘washing line’ and get students to add deflated balloons to 
one bag and inflated balloons to the other, a pair at a time, and observe the difference in mass. 

 
 
 

The inflated balloon weighs more because the 
compressed air inside it is more dense than the 
air outside. 

 

 

Let students try compressing (squashing) air in a syringe. They can also try compressing sand 
and water, to find out whether liquids and solids can be compressed. 

Discuss other examples of compressing air (e.g. pushing more air into a small space when 
blowing up balloons, air beds, tyres). Bring in a bicycle and pump, and ask students to take 
turns to blow up the tyre and discuss how it feels as more air is pushed into the tyre. Ask why a 
pump is needed, and why they cannot blow up the tyres like balloons. Discuss the air pumps at 
petrol stations for inflating car tyres.  

Ensure that no air is in the syringe when 
compressing the water or sand, as this may lead 
students to think that liquids and solids can be 
compressed. 

 

Bring some helium-filled balloons into school, and if possible, hire a helium canister to 
demonstrate the release of the compressed gas into the balloons. This also provides an 
opportunity to talk about the mass of gases, and the fact that this gas is lighter than air. 

Safety: Check that educational policy allows a 
gas canister of this type on school premises, 
and follow the safety guidelines provided. 

 

3 hours 

Gases 
Know and demonstrate that 
air is a material and that it fills 
spaces between solids. 

Recognise that gases flow 
and change their volume, that 
they have mass, and that 
many are important to us. 

Know that gases are often 
used in a compressed state, 
as in car tyres and gas 
cylinders. 

Know the names of some 
common gases, such as air, 
methane, carbon dioxide, and 
know that methane is a fuel 
gas found underground in 
Qatar. 

 

Start a list of gases, beginning with air, carbon dioxide, oxygen, helium, natural gas and 
methane. Ask students whether they can add any other gases to the list. Once you have 
exhausted students’ ideas, divide students into groups to use the Internet or CD-ROMs to 
research one gas in detail. Given them a list of questions to answer, for example: 
• Where is this gas found? 
• How is this gas useful to us? 
• Is the gas dangerous? How? 

Ask students to produce a class booklet on all the gases they listed. 

They could also produce a quiz (e.g. True/False statements) to test each other on the gases, or 
to give to students in Grades 5 or 6. 

ICT opportunity: Use of the Internet or CD-
ROMs. Students can send e-mails to 
appropriate local companies or hospitals asking 
them for information to help answer the 
questions. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The plastic bottle has lemonade in it. Write in the boxes to show the parts which are: 

a. solid 

b. liquid 

c. gas. 

One has been done for you. 

 

 

 

 

 

 

  

Complete the table below by ticking to show the properties of solids, liquids and gases. The first 
row has been done for you. Some rows may need more than one tick. 
 

Property Solid Liquid Gas 

Keeps its own shape    

Flows easily through a pipe    

Can make rigid or stiff structures    

Can be squashed into a much smaller volume (space)    

Takes the shape of the container into which it is put    
 

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

Tick one of the boxes below to show what evaporation means. 

Evaporation is the change from: 

 gas to liquid  gas to solid  

 liquid to solid  liquid to gas  

Moodi sets up a test to find out whether more water or apple juice evaporates over 3 days. She 
puts both containers on the same windowsill. They are shown on the right. 

Use the information above to describe one thing that is not fair in the test. 

Why does it matter that the test is not fair? 

 

 

 

 

Unit 4M.1 
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 Examples of assessment tasks and questions Notes School resources 

Drinking water can be made from salt water. To do this you would use heating to ___________. 
Then you would use cooling to ___________ 
 

 
 

It rained in the night. There was a puddle in the playground. During the morning the puddle 
became smaller. Students drew around the puddle at different times. 

 
 

Draw a ring on the plan to show the puddle at 11:00. 

The puddle got smaller. No water soaked into the playground. Explain what happened to the 
water. 

  

Salman bought a box of chocolates for his mother. He hid them on his bedroom windowsill 
behind the curtain. That evening he wanted to wrap them up, but discovered they had changed 
shape completely. Explain what happened to Salman’s chocolates. 

  

Mannam and Farha had two jars. One half- filled with marbles and the other half-filled with 
water. She poured the water into the jar of marbles. There was still a large gap at the top of the 
jar. Mannam was surprised, because she thought the jar would be full. Farha explained that the 
marbles had gaps in between them. Mannam still did not understand. 

Write a better explanation of what has happened. 

  

 

Complete the table below with information about two gases. One has been done for you. 
 

Name of gas Where it is found How it is useful 

Oxygen In the air We need it to breathe 
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