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GRADE 5: Materials 1 

Water 

About this unit 
This is the first of two units on materials in 
Grade 5. 

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 6 and Grade 4. 

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 know that 
there are three states of matter and how they are interconverted. They 
should recognise ice and water vapour as the other states of liquid water. 
They know that household water in Qatar is prepared by distilling seawater. 
 

Expectations 
By the end of the unit, students know that water is essential for life, that 
water should be conserved and that water pollution should be avoided. They 
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 plan and conduct systematic 
controlled investigations. They use simple diagrams and charts to show 
relationships, chains and processes and draw conclusions.  

Students who progress further compare different solvents with a number 
of solutes. They do quantitative investigations, such as finding what mass of 
solute can be obtained from a fixed volume of seawater? They create 
displays of their work in electronic formats. 

 

Resources 
The main resources needed for this unit are: 
• access to water and a source to heat it 
• an investigation planning poster that will help to identify and control 

experimental variables 
• simple glassware, plastic bags and boxes 
• hand lenses, thermometers 
• Internet access and a printer 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• soluble, insoluble, solute, solvent 
• boiling, freezing, evaporate, condense, water vapour, distillation 
• terrarium, water cycle 
• sewage, pollution, purification 

UNIT 5M.1 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

 5.9.1 Know that water is essential for life; recognise the importance of water 
conservation and of not polluting seas, rivers and other water supplies. 

 

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

5.9.2 Describe the water cycle.  

 5.9.3 Investigate how waste water is treated in Doha.  

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

5.9.4 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. 

 

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

5.9.5 Know that the boiling point of water at atmospheric pressure is 100 °C but 
this is reduced when the pressure is below atmospheric pressure and 
hence the distillation process to produce water from seawater in Qatar is 
carried out under reduced pressure. 

 

 5.9.6 Know that water is a good solvent but that not all substances dissolve in 
water. 

 

 5.9.7 Know that water is not the only liquid and solvent; other common ones are 
methylated spirit and petrol. 

 

 5.9.8 Know that seawater contains dissolved substances, mainly salt.  

 5.9.9 Know that the waste salt from water distillation in Doha is returned to the 
sea. 

 

 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 hours 

Dissolving 
 

5 hours 

Water in the 
natural world 
 

2 hours 

Water to drink 

 

 5.2.1 Use simple diagrams and charts to show relationships, chains and 
processes and to record observations and conclusions. 
 

 

Unit 5M.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Recall from earlier work and from experience that some solids dissolve in water readily but 
others do not. Ask students in groups to classify solids as soluble or insoluble. Use solids such 
as salt, sugar, chalk, detergent, margarine, plaster of Paris, glass marbles, sand, powder paints, 
instant coffee. 

Enquiry skill 5.2.3 Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

How well do substances dissolve in water? 
Ask students to plan a simple investigation to find out how much of several soluble solids will 
dissolve in water. At this stage keep temperature constant. It is easier to measure the solute 
increments using volume (such as a level teaspoon), but some students may wish to use mass. 
Encourage a trial experiment to arrive at suitable solvent volumes and solute increments. 

 
The investigation planning poster can help to 
identify variables and develop ideas 

A tared balance is useful if students want to 
measure the mass of incremental additions. 

Enquiry skills 5.1.1, 5.3.2, 4.3.3 

 
 

Comparing different solvents 
Ask more advanced students to plan and carry out an investigation to compare different 
solvents with a number of solutes. Suitable solvents include methylated spirit, cooking oil and a 
non-poisonous industrial solvent such as trichloroethene (‘trichlor’). A pattern that should 
emerge is that oily solvents, which do not mix with water, tend to dissolve the greasy solutes 
that do not dissolve in water, but do not dissolve the substances that water dissolves well, such 
as salt and sugar. As a follow-up exercise ask students to find out about the solvent used in ‘dry 
cleaning’. 

 
Safety: Some solvents are flammable and some 
produce an unpleasant vapour. Work in a well-
ventilated room. 

Enquiry skills 5.1.1, 5.1.2 

 

3 hours 

Dissolving 
Know that water is a good 
solvent but that not all 
substances dissolve in water. 

Know that seawater contains 
dissolved substances, mainly 
salt. 

Know that water is not the 
only liquid and solvent; other 
common ones are methylated 
spirit and petrol. 

 

What is in seawater? 
Ask students to investigate seawater qualitatively by leaving a sample to evaporate (or by 
heating it on a hotplate). Tell them to look carefully at the residue with a hand lens. They will 
probably see crystals; ask students to compare these with pure salt crystals. Unlike pure salt 
crystals, the crystals from seawater will not all look the same. However, there may be some that 
are tiny cubes, like the salt crystals, suggesting that these may be salt. 

Ask more advanced students to do a quantitative investigation to discover what mass of solute 
can be obtained from a fixed volume of seawater. Is this always the same? 
 

 
Safety: Tell students not to taste either 
seawater or the residue from it to prove that it 
contains salt. 

Enquiry skill 4.3.3 
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Objectives Possible teaching activities Notes School resources 

Factors affecting rate of evaporation 
Recall work on evaporation done in Grade 4. Show examples of evaporation, such as wet 
handprints on the board or wall. Discuss why they disappear. 

Ask students, in groups, to design and conduct an investigation into factors that influence 
evaporation of water. They should think of possible variables – depth, surface area, 
temperature, in a draught, etc. – and decide what variables they want to hold constant and what 
can be the dependent and independent variables. Encourage different groups to select different 
independent variables. Ask them to express results graphically if possible. 

Many of the practical activities in this unit work 
best when the night is quite cold but it is hot in 
sunlight during the day. 

Use the investigation planning poster to help 
identify variables and develop ideas. 

Safety: If liquid in glass thermometers are used, 
they should not contain mercury. 

Enquiry skill 5.3.1 

 

Making a model water cycle 
Both the following activities will show the natural circulation of water powered by the Sun. 

Tell students to set up a terrarium in a clear plastic lunchbox (or similar) with a well-fitting top 
using good moist soil. They should sow a variety of quick germinating seeds and then seal the 
top and leave for two or three weeks in the light but not in bright sunlight. Tell them to keep a 
diary of observations made at different times of the day, noting particularly evidence of water 
evaporation and condensation. They should make a terrarium without adding water to the soil 
as a control. 

As a demonstration, fill a polystyrene cup (or similar) one-third full of water and place it inside a 
carefully sealed polythene bag. Stick the bag to a sunny window (probably best on the outside) 
and ask students to watch what happens over a few days. Water vapour formed by evaporation 
from the cup will condense during the colder night and collect at the bottom of the bag. 

 
Students need clear plastic boxes with well-
fitting tops – they can bring these from home. 
The terrarium observations can be made at 
home. 

Cress, mustard and sunflower seeds are useful; 
birdseed mixture can also be used. 

 

Cloud formation and rain 
Place some ice blocks (mixed with a little salt) in a beaker. Ask students to comment on what 
they see on the outside of the beaker. This shows that the air around us contains water vapour 
but that it cannot be seen unless it condenses to liquid water on a cold surface. 

Look at clouds with the class and photograph them for a display. Let students look at different 
pictures of clouds on the Internet. Discuss how they form and how they can produce rain as the 
droplets get bigger and heavier in the cold upper air, until they are so big they fall. 

 
Quantities of ice blocks will be needed for this 
work. Make blocks and seal them in polythene 
bags. 

Safety: Take care pouring hot water into a glass 
jar. Take care in the use of matches. 

ICT opportunity: Download pictures of clouds 
and rain (and snow) from the Internet. 

 

5 hours 

Water in the natural world 
Know that water is essential 
for life; recognise the 
importance of water 
conservation and of not 
polluting seas, rivers and 
other water supplies  

Describe the water cycle. 

Investigate how waste water 
is treated in Doha. 

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. 

Use simple diagrams and 
charts to show relationships, 
chains and processes and to 
record observations and 
conclusions. 

 

Carry out a simulation of cloud formation in a large bottle, either as a demonstration or as group 
work. Fill the bottle one-third full with warm water and tape black paper to the back of the bottle 
(so any condensation can be seen). Light a match and allow the smoke to go into the bottle 
(drop the match into the bottle). Close the lid and quickly surround the top of the bottle with 
packs of ice. Condensation can usually be seen in the bottle. 

This simulation shows that clouds are droplets of water that have condensed from water vapour 
in the cold air in the same way as the vapour condenses on the sides of the cold beaker. 

The smoke particles provide a surface on which the vapour can start to condense; discuss this 
with more advanced students. 

Make sure you dispel any confusion in students’ minds between water vapour in the air, which 
is a gas and cannot be seen, and mist or cloud, which consist of small droplets of liquid water 
and can be seen. 
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Objectives Possible teaching activities Notes School resources 

 Rainfall in Qatar and nearby countries 
Obtain average monthly rainfall figures for Doha (at the airport) and for nearby countries such 
as Oman and ask students to plot bar graphs to show how much falls each month. Note that 
more rainfall occurs on the higher ground in Oman. Discuss why this happens. 

Enquiry standard 5.2.1  

 Water cycle display 
Make a large water cycle display using pictures of clouds, rain, hills, river and sea downloaded 
from the Internet. Ask students to make a small display in their books or in a suitable electronic 
format. 

 
ICT opportunity: Make a water cycle display 
using appropriate display software. 

 

 Water pollution 
Ask students what they think happens to the washing water they use at home? Does it go into 
the sea? Does it all go to one place where the water slowly sinks into the ground? Is it purified 
before this happens? Recall work done on changing natural habitats in life science in Grade 4, 
when the need to conserve natural habitats was taught. Visit the waste water treatment plant  

Ask students to do some local research on water pollution and create a display of the results. 
Tell them to try to find out what happens to sewage in Doha. Encourage them to ask critical 
questions about whether the sewage treatment is likely to damage the local environment. Help 
students collect newspaper articles on environmental conservation in Qatar, particularly articles 
about possible damage to the environment; discuss and make a display of the main points. 

Visit the water distillation plant and ask students what happens to the salt that remains after 
distillation. If it is returned to the sea, is it known whether the increased amount of salt affects 
the marine habitat near the outlet? 

Provide opportunities for students to consult local environmental scientists to find out answers 
to the questions. 
 

 
Visit opportunity: Doha waste water treatment 
plant. 
 
 

 
 
 
 
 

Visit opportunity: Doha water distillation plant. 
 

 
Consult experts such as scientists at the Friends 
of the Environment Centre. 
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Objectives Possible teaching activities Notes School resources 

Making drinking water 
Discuss where people in different countries get their drinking water from. Refer back to Grade 4 
life science work on the importance of a water supply that is free from micro-organisms that can 
cause illness. Discuss the addition of a chemical such as chlorine to water supplies. 

Discuss the problem of obtaining fresh water in Qatar where there is very little rain and no rivers 
or lakes. 

Discuss how we might make drinking water from dirty water. The earlier demonstration using 
the polystyrene cup in a sealed bag can be repeated with seawater in the cup. Discuss how the 
condensate got into the bag. Discuss whether the salt could also have moved from the cup to 
the bag. Show that the condensate does not contain salt by leaving some to evaporate on a 
watch glass or similar. No salt will be left behind. 

  

Recall the boiling point of water from grade 4. Show by boiling water in a kettle or in a glass 
container on a hotplate how the temperature rises until the water boils and then stays at around 
100 °C as the water changes to steam. Show that the vapour can be condensed into water on 
the surface of a beaker full of ice. Remind students of the names of the processes involved in 
the phase changes of water. Discuss ideas on how the condensation process can be made 
more efficient. 

Safety: Steam burns. Students should not boil 
water. 

ICT opportunity: The change in water 
temperature can be logged on a computer. 

 

2 hours 

Water to drink 
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 

Know that the boiling point of 
water at atmospheric 
pressure is 100 °C but this is 
reduced when the pressure is 
below atmospheric pressure 
and hence the distillation 
process to produce water 
from seawater in Qatar is 
carried out under reduced 
pressure. 

Power station visit and display 
Students will have a better understanding of how drinking water is produced in Qatar using 
waste heat from the power stations if they visit one and see it for themselves. Students must 
have seen the processes of evaporation and condensation in the science room beforehand. 
Prepare them also with a simple flow chart display. 

After the visit, add photographs and short explanations to the chart. 
 

 
Visit opportunity: Doha power station and 
water distillation plant. Cameras are often not 
permitted on industry visits. Ask beforehand 
whether photographs can be taken and, if not, 
whether they can be obtained as part of the visit. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Noor dissolved some salt in some water to make salt water. Which words in the following list 
describe the salt, the water and the salt water? 

• solution 

• solute 

• sediment 

• filtrate 

• solvent 

List two things that Noor could do to make the salt dissolve more quickly. 

  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. 

 

 

 

 

 

 

 

 

 

 

Mohammed added a teaspoonful of sugar to 100cm3 of water in a beaker and stirred it until it 
dissolved. He then added more teaspoonfuls until no more would dissolve. He did the same 
experiment with salt and then with baking soda and drew a graph of his results. 

Which one of the three solids was least soluble in water? 

Describe two ways by which Mohammed made the experiment fair. 
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 Examples of assessment tasks and questions Notes School resources 

Some students wanted to find out how well three different solvents – cooking oil, methylated 
spirits and water – would dissolve a number of solutes. Some of the steps in their 
investigation are shown in the list below but they are not in the correct order. Write them in 
the correct order. 

A. They wrote down their results. 

B. They put 20 cm3 of one of the solvents in two beakers. They repeated this with the two 
other solvents. 

C. They collected the equipment that they needed 

D. They stirred the mixtures 

E. They added some salt to three beakers containing the different solvents. Then they added 
some margarine to three more beakers containing the different solvents 

Name one thing that the group did to make sure that the investigation was a fair test. 

What equipment would they need to measure the volume of the solvents? 

Suggest one way of making this investigation more accurate. 

Which solvent would you expect to be the best one for dissolving the margarine? Give a 
reason for your answer. 

  

Draw a diagram or a picture that shows the water cycle. On the diagram, label clearly the 
following stages: 

 condensation, rainfall, evaporation, run-off. 

Explain why hilly areas often have more rainfall than flat areas. 

  

Describe how you could make some drinking water from seawater using a small cup and a 
polythene bag. 

  

 The picture shows two forms of sugar – solid cubes and packets of loose crystals. One cube 
has the same mass of sugar as one packet. Which of the two forms of sugar will dissolve 
faster in water? Give a reason for your answer.  

TIMSS Grade 4, 1995 

 

 
 

 

 

 

 


