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Science scheme of work: Grade 5 units 107 hours
1st semester
54  teaching hours

Unit 5L.0: Preliminary unit
Introduction to grade and revision of
key ideas from previous grades.
1 hour

Life science: 19 hours Materials: 11 hours Physical processes: 24 hours

Unit 5L.1: Staying alive
Basic needs of living things. Growth
and reproduction.
6 hours

Unit 5L.2: Life cycles
Comparison of life cycles of humans
and other mammals.
6 hours

Earth and space: 0 hours

Unit 5L.3: Food chains
Herbivores, carnivores and omnivores.
Food chains in different ecosystems.
6 hours

Unit 5M.0: Preliminary unit
Introduction to grade and revision of
key ideas from previous grades.
1 hour

Unit 5M.1: Water
The water cycle. Water as a solvent.
Drinking water and waste water.
10 hours

Unit 5P.0: Preliminary unit
Introduction to grade and revision of
key ideas from previous grades.
1 hour

Unit 5P.1: Static electricity
Electrostatic charge. Repulsion and
attraction.
6 hours

Unit 5P.2: Movement
Measuring speed. Changing speed.
6 hours

Unit 5P.3: Friction
Measuring forces. Friction between
surfaces. Water and air resistance.
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Science scheme of work: Grade 5 units 107 hours
2nd semester
53  teaching hours

Unit 5L.R: Review unit
Revision of key ideas from first
semester.
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Life science: 17 hours Materials: 11 hours Physical processes: 14 hours

Unit 5L.4: Food
Food as an energy source. Balanced
diet. Food requirements for different
lifestyles.
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Unit 5L.5: Vertebrates
Features of different vertebrate groups.
Variation.
8 hours

Earth and space: 11 hours

Unit 5.R: Review unit
Revision of key ideas from first
semester.
1 hour

Unit 5M.2: Making things by
changing materials
Making and testing useful materials.
Mixing and cooking materials in the
kitchen. Classifying changes.
10 hours

Unit 5P.R: Review unit
Revision of key ideas from first
semester.
1 hour

Unit 5P.4: Magnetic forces
Magnetic attraction and repulsion.
5 hours

Unit 5P.5: Making electrical circuits
Simple circuits. Effect of cells in series.
8 hours

Unit 5E.0: Preliminary unit
Introduction to grade and revision of
key ideas from previous grade.
1 hour

Unit 5E.1: Rocks and how we use
them
Comparing different kinds of rocks.
Using rocks. Soil formation. Different
kinds of soil.
10 hours
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GRADE 5: Life science 1 

Staying alive 

About this unit 
This unit is the first of five units on life science for 
Grade 5. The unit explores the seven life 
processes common to all living things. These 
processes are referred to again in Grades 6 
and 7 when students learn about the functions of 
cells, tissues, organs and systems. 

The unit is designed to guide your planning and 
teaching of lessons on life science. 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 all 
living organisms require warmth, air, food and water and in humans life 
processes are internally regulated. They should already be able to construct 
and interpret two-way tables, bar charts and diagrams to communicate their 
results. 
 

Expectations 
By the end of the unit, students name the life processes common to all 
living things and relate the life processes of some organisms to the 
environment in which they live. They identify patterns in observations and 
draw generalised conclusions from them. 

Students who progress further list the main organs of animals and parts 
of plants and their functions. They identify patterns in data and observations, 
and consider whether evidence supports a conclusion, prediction or 
hypothesis. 

 

Resources 
The main resources needed for this unit are: 
• secondary sources – reference books or Internet access to find out about 

how different animals and plants reproduce and how  fish are adapted to 
life under water 

• video clips or images of a variety of animals and plants 
• variety of small objects, two slightly different pictures, three flavours of 

crisps, three flavours of fruit sweets, audiotape of sounds 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• organism, offspring 
• nutrition, respiration, excretion 
• sensitive 

UNIT 5L.1 
6 hours 
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Standards for the unit 

6 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

5.6.1 Know that living organisms require air, food and water, and that they 
release waste; know that they are sensitive and that they grow and 
reproduce to create more organisms like themselves. 

6.5.3 Know that some cells are structured 
for specialised functions. 

4.6.1 Know that life processes are 
controlled. 

5.6.2 Relate the life processes of some organisms to the environment in which 
they live. 

6.6.2 Differentiate between internal and 
external fertilisation; know that 
animals that have internal fertilisation 
have organs specialised for this 
purpose. 

1 hour 

Basic needs of 
living things: 
warmth, air, food 
and water 
 

2 hours 

Sensitivity 
 

2 hours 

Growth and 
reproduction 
 

1 hour 

Life processes 
under water 
 

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

 

 

Unit 5L.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

1 hour 

Basic needs of living 
things: warmth, air, food 
and water 
Know that living organisms 
require air, food and water, 
and that they release 
waste … 

Introduce the unit by asking students to draw a spider diagram with a picture of a baby in the 
centre and surround the baby with the things it needs to stay alive. Take feedback and explore 
which are the most essential requirements: warmth, air, food and water. Also point out that the 
baby releases waste. Introduce the terms nutrition, respiration and excretion  to describe some 
of these life processes. 

Remind students what the term organism means. Now ask them to work in small groups to 
repeat this activity for a variety of organisms: for example, acacia tree, oryx, hamster, goldfish, 
lizard, mangrove tree, turtle, eagle, worm (give students a photograph or other picture of each 
organism). 

Ask each group to present its spider diagram to the class. Make the point that plants and fish 
need air (oxygen) too and produce waste (plants excrete carbon dioxide). 
 

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

 

Ask students to work in small groups to work their way round a circus of six stations, for 
example: 
1 Feely bags containing interesting objects – what are they? 
2 Three beakers of water at different temperatures – which water is the warmest? 
3 A short audiotape of different sounds – what can you hear? 
4 Two slightly different pictures – can you spot the differences? 
5 Three cups of different flavour crisp – can you tell what flavour they are just from smelling 

them?  
6 Three cups of fruit flavour sweets – can you tell what the flavour is when you eat one without 

looking? 

Review the learning from this circus of activities to summarise the five senses and point out that 
the sense of touch is divided into sensitivity to heat, cold, pressure and pain. Show students a 
plant grown on a window sill – how does this show that plants are also sensitive? 

  2 hours 

Sensitivity 
Know that living organisms … 
are sensitive … 

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

Investigate which parts of the body are more sensitive. Ask students to work in pairs to test the 
skin of different parts of their bodies (e.g. elbow, shoulder blade, finger tip) using a paperclip 
bent into a u-shape to make two test points. One student should hold the paperclip and gently 
touch different parts of their partner’s skin with the points, each time asking whether they can 
feel one point or two. Tell them to start with the points of the paperclip 10 mm apart and then to 
move the points of the paperclip closer together and repeat the process. Ask students to record 
all their results in a suitable table and write a conclusion based on the evidence they collect. 
 

Safety: Make sure that students use their 
paperclip test points sensibly. 

Enquiry skill 5.1.2 

 

Unit 5L.1 
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Objectives Possible teaching activities Notes School resources 

How do different types of animals produce offspring? Get students toresearch this question in 
textbooks or on the Internet and to sort animals into two groups: 
• animals that lay eggs (e.g. turtle, eagle, ant); 
• animals that give birth to live young (e.g. mouse, greenfly, Arabian sand boa). 

Extend the question to how plants produce offspring and sort examples of plants into two 
groups: 
• plants that produce seeds; 
• plants that produce spores. 

ICT opportunity: Use of the Internet.  2 hours 

Growth and reproduction 
Know that living organisms … 
grow and reproduce to create 
more organisms like 
themselves. 

Summarise the seven life processes covered in this unit with a mnemonic (in English a suitable 
mnemonic is MRS GREN, which stands for: movement, respiration, sensitivity, growth, 
reproduction, excretion, nutrition. Compare how each of these processes takes place in a 
human and in a plant by completing a summary table (e.g. humans move from place to place, 
plants move towards the light, oxygen and carbon dioxide pass in and out of lungs in a human, 
and they pass in and of pores in leaves in a plant). 
 

  

1 hour 

Life processes under 
water 
Relate the life processes of 
some organisms to the 
environment in which they 
live. 

Introduce this topic with the question ‘Do fish drink water?’ Ask students for their opinions and 
set them the challenge of finding out the answer in a research project about goldfish. Tell them 
to look in detail at how a goldfish lives and what it needs to survive. They should present this 
research as an information booklet about goldfish and how to keep them. Things to record in 
the booklet include: 
• how the goldfish is adapted to life underwater with fins and a tail for movement, gills for gas 

exchange;  
• what goldfish eat; 
• why we must change or filter the water in a fish tank to remove waste; 
• whether goldfish drink water. 
 

You may want to mention the ethics of keeping 
animals in captivity. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Complete the table to show where each life process takes place in a plant: 
 

Life process Part of plant 

Movement  

Respire  

Nutrition  

Reproduction  

Sensitivity  
 
 

  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. 

a. Compare a baby and a doll. What can the baby do that the doll cannot do that shows the 
baby is living? Choose three from the list below:  

 A. grow 

 B. wear clothes 

 C. have a bath 

 D. suck milk 

 E. breathe 

 F. lie in bed 

b. Which of the seven life processes can an adult do that a baby cannot do? 
 

  

 

 

Unit 5L.1 
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GRADE 5: Life science 2 

Life cycles 

About this unit 
This unit is the second of five units on life 
science for Grade 5. The unit looks in detail at 
the life cycles of humans and mammals. This 
builds on the Grade 4 study of life cycles of a 
variety of different animals. 

The unit is designed to guide your planning and 
teaching of lessons on life science. 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 be able to 
recognise the main stages in the human life cycle and the life histories of 
fish, amphibians, reptiles, birds, mammals and insects. They should be able 
to construct and interpret two-way tables, bar charts and diagrams to 
communicate their results. 
 

Expectations 
By the end of the unit, students describe the main stages in the human 
life cycle. They identify patterns in observations and draw generalised 
conclusions from them. 

Students who progress further understand the changes that occur during 
puberty. They identify patterns in data and observations, and consider 
whether evidence supports a conclusion, prediction or hypothesis. 

 

Resources 
The main resources needed for this unit are: 
• secondary sources – reference books or Internet access to find out about 

different mammals: life span, life cycle, number of offspring, adult size, 
gestation time 

• video clips or images of different animals with their offspring 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• adolescence, puberty, maturity, gestation, offspring 
• extinction, endangered 

UNIT 5L.2 
6 hours 
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Standards for the unit 

6 hours SUPPORTING STANDARDS CORE STANDARDS 
Grade 5 standards 

EXTENSION STANDARDS 

  5.8.1 Know that the human life cycle involves stages of birth, babyhood, 
childhood, adolescence (i.e. reproductive maturity), reproductive capability, 
old age and death. 

6.7.1 Understand that during puberty the 
body changes to enable reproduction 
and that this also results in the 
development of secondary sexual 
characteristics. 

4.7.1 Describe the young of some 
common mammals. 

5.8.2 Compare and contrast the life cycle of humans with those of other 
mammals. 

 

4.7.2 Recognise the young of some 
common animals other than 
mammals. 

 

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

1 hour 

Stages of human 
life cycle 
 

2 hours 

Life cycles of 
other mammals 
 

3 hours 

Comparison of 
human life cycle 
and other 
mammals 
 

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. 

6.2.2 Know when to use bar charts and 
when to use line graphs to represent 
discontinuous and continuous data 
and be able to interpret such graphs. 

Unit 5L.2 



131  |  Qatar science scheme of work  |  Grade 5  |  Unit 5L.2  |  Life science 2 © Education Institute 2005 

Activities 

Objectives Possible teaching activities Notes School resources 

Ask students to name and describe the main stages of the human life cycle. Define a life cycle 
as a sequence of events in which adults have young, the young grow into adults, and these in 
turn produce young.  

Discuss the changes that occur as humans grow and develop from baby to adult.  

Ask students to draw a time line to show the relative lengths of time for babyhood, childhood, 
adolescence, adulthood and old age. Discuss reasons for the length of each stage.  

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

 

Provide students with a line graph of height against time over 70 years for boys and girls. Ask 
them to add labels to the graph of different life stages and think about: (a) why the shapes of the 
graphs for boys and girls are slightly different; (b) why height actually decreases in old age. 

 

 

 

1 hour 

Stages of human life cycle 
Know that the human life 
cycle involves stages of birth, 
babyhood, childhood, 
adolescence 
(i.e. reproductive maturity), 
reproductive capability, old 
age and death. 

Extension activity 
Find out how the proportions of length of head, body and legs change from baby to adult. 
 

  

Ask students to work in pairs, using reference books or the Internet, to produce a time line for 
the life cycle of a mammal. Each pair should investigate a different mammal (e.g. dolphin, 
mouse, horse, elephant). Ask each pair to hold up and describe their time line and the different 
stages of each mammal’s life cycle. 

ICT opportunity: Use of the Internet. 

Agree on a single scale to use so that graphs 
can be compared. 

 2 hours 

Life cycles of other 
mammals 
Compare and contrast the life 
cycle of humans with those of 
other mammals. 

Compare number of offspring produced by mammals (which care for their offspring) and other 
types of animals that abandon their offspring (e.g. turtle, goldfish, mosquito). Discuss why 
animals that do not care for their offspring have so many.  

Students could do a short activity matching average number of offspring to animal 
(e.g. hamster – 8; cat – 5; goldfish – 200; human – 1). Then explain patterns in the data and 
exceptions (e.g. leopard – 2; gecko – 2).  
 

  

    

Unit 5L.2 
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Objectives Possible teaching activities Notes School resources 

Use secondary sources to compare lengths of stages (e.g. gestation period) for different 
mammals. Ask students to find the answer to ‘Do larger mammals have longer gestation 
periods?’ by plotting size of adult mammal against gestation period. Ask students to discuss 
whether there is a pattern in the scatter graph they plot and if they have enough data to answer 
the question. 

Compare the newly born offspring of different animals in terms of dependence on their parents. 
Describe differences in capabilities of newly born humans and other animals (e.g. in movement, 
feeding). Ask students to explain how these differences relate to the offspring’s chance of 
survival. 

Students need data on gestation time and adult 
size for different mammals. 

Explain why students shouldn’t join up all the 
points on a scatter graph. 

Enquiry skills 5.1.2, 5.2.1 

 

 

Extension activity 
Ask students to compare the life cycle of a goat with that of a kangaroo; also ask them to 
compare the sizes of their offspring at birth. 

  

3 hours 

Comparison of human life 
cycle and other mammals  
Compare and contrast the life 
cycle of humans with those of 
other mammals. 

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

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

Discuss why it is important that animals reproduce and what would happen if they did not. Tell 
them to find out about some examples of endangered animals (e.g. panda, oryx, mountain 
gorilla, blue whale, tiger) using reference books with information about different endangered 
species or access to the Internet. Ask students ‘What would happen if the wild population of 
these animals died out; could they be bred in captivity?’ 

Ask students to research the captive breeding programme for the Arabian oryx. 
 

ICT opportunity: Use of the Internet. A full list 
of endangered species can be found at 
www.redlist.org. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Complete the following table of different stages of lifecycle: 
 

Approx. age this stage: Stage in life cycle Major changes that take 
place during this stage begins ends 

Babyhood   0  

Childhood     

Adolescence    

Adulthood    

Old age    
 
 

  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. 

Compare and contrast the life cycle of a gazelle and a human. Include: 

• ways in which the life cycle of a gazelle and a human are similar; 

• ways in which the life cycle of a gazelle and a human are different; 

• why there is a difference in the length of time the young are dependent on their parents. 
 

  

 

 

Unit 5L.2 
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GRADE 5: Life science 3 

Food chains 

About this unit 
This unit is the third of five units on life science 
for Grade 5. 

The unit is designed to guide your planning and 
teaching of lessons on life science. 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 7 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 be able to 
describe what a habitat is and give some examples of habitats and the 
plants and animals found there. They should already know that habitats and 
their inhabitants are diverse and understand why habitats need to be 
protected. They should be able to make observations. 
 

Expectations 
By the end of the unit, students know that organisms within a habitat have 
feeding relationships and that green plants are the basis of many food 
chains. They use simple diagrams and charts to show relationships, chains 
and processes and draw conclusions. 

Students who progress further construct food chains and food webs and 
know why human and environmental change can alter a food web. They 
identify patterns in data and observations. 

 

Resources 
The main resources needed for this unit are: 
• secondary sources – reference books and Internet access 
• clear plastic containers 
• hand lenses 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• habitat, predator, prey, producer, consumer, decomposer, scavenger 
• carnivore, herbivore, omnivore 

UNIT 5L.3 
6 hours 
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Standards for the unit 

6 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

5.5.1 Know that some organisms in a habitat feed off green plants, others prey 
on other animals and some eat dead animals. 

7.6.1 Construct food chains and food webs. 4.5.1 Recognise similarities and 
differences in terrestrial, marine and 
freshwater habitats and explain how 
differences in habitats can determine 
the organisms that live there. 

5.5.2 Know that green plants make their own food. 7.6.2 Know why human action and 
environmental change can alter a food 
web. 

3 hours 

Predators and 
prey 
 

3 hours 

Food chains 

 

4.2.3 Record observations in diagrammatic 
form and interpret simple diagrams. 

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

6.2.1 Use a range of methods, such as 
description, diagrams, pictures, tables 
and charts, using ICT methods where 
appropriate, to communicate 
observations, data, results and 
conclusions. 
 

Unit 5L.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

Review what students have already learnt about habitats from Grade 4 – ask them to describe a 
particular habitat (e.g. desert or sea) and the types of plants and animals that live there. Then 
ask them to sort the animals they have named into animals that eat only plants (herbivores), 
animals that eat plants and animals (omnivores) and animals that eat only other animals 
(carnivores). 

 This column is blank for 
schools to note their 
own resources, e.g. 
textbooks, worksheets. 

Introduce the terms predator and prey and ask students to identify pairs of animals in which one 
animal eats the other animal (e.g. little owl and desert mouse). Ask students to find out about 
this using secondary sources, such as the Internet, CD-ROMs and reference books, and make 
a display of the different predators and prey that are found in the seven major types of habitat: 
desert, woodland, marine, fresh water, rainforest, African grassland and tundra. 

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

 

Ask students if they can name any organisms that eat dead animals – introduce the terms 
decomposers and scavengers. Define decomposers as fungus and bacteria that break down 
dead plants and animals to return nutrients to the soil. Ask students ‘What would happen if 
there were no decomposers? – What would the world be like in one month and in one year?’ 

Discuss examples of scavengers that are native to Qatar (e.g. Egyptian vulture, Asiatic jackal). 
Also look at scavengers from other habitats using the Internet and reference books (e.g. crabs 
and lobsters in the sea). 

 
 
 
 

ICT opportunity: Use of the Internet. 

 

3 hours 

Predators and prey 
Know that some organisms in 
a habitat feed off green 
plants, others prey on other 
animals and some eat dead 
animals. 

Extension activity 
Many people do not kill their own food but eat dead animals; does this mean they are 
scavengers? 
 

  

3 hours 

Food chains 
Know that some organisms in 
a habitat feed off green 
plants, others prey on other 
animals and some eat dead 
animals. 

Know that green plants make 
their own food. 

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

Show how a simple food chain of familiar plants and animals is represented. Explain carefully 
that the arrows in a food chain mean ‘is food for’. Give each student a list of four organisms 
(one plant and three animals) from the same habitat. Ask them to make up food chains with the 
organisms and arrows in the correct sequence. Ask students what type of organism always 
starts a food chain. Define green plants as producers and animals as consumers; discuss other 
meanings of these terms to help students remember what they mean in food chains.  

Using the information gathered in the previous activity help students construct further food 
chains of three, four or five links relating to different habitats. Ask them to compare the food 
chains from two different habitats and talk with them about similarities and differences. 

If possible, carry out field work looking at the plants and animals found in a habitat. For 
example, get students to spread out a white cloth under a small tree and tap the branches to 
collect animals from the tree. Ask them to put some of the invertebrates in clear plastic 
containers and to examine them with hand lenses. Help students to identify the animals and 
then ask them to find out what these animals eat and construct food chains. 

 
 
 
 
 
 

Enquiry skill 5.2.1 
 
 

Field work opportunity: Make sure students 
carry out field work safely and with respect for 
wildlife – returning animals to where they were 
collected. 

 

Unit 5L.3 
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Objectives Possible teaching activities Notes School resources 

Test students’ knowledge of food chains by giving out food chains with mistakes in them (e.g. 
arrows the wrong way round) and asking students to correct them.  

Give each student a different picture of an organism in a habitat with information about what it 
eats. Then ask them all to make food chains by joining with three other students who have 
cards for other organisms that are likely to be in the same food chain as their own organism 
(they could join together using wool). Tell each group to decide who is a consumer and who is a 
producer in their food chain; and also who is a predator and who is a prey, who is a herbivore 
and who is a carnivore. Ask each group to present their food chain to the rest of the class, with 
every student correctly identifying and naming their place in the food chain. 

 
 

Prepare cards with names and images of 
animals and plants from different habitats. 

 

Extension activity 
Ask what would happen to the other organisms in the food chain if all of one organism died (cut 
the wool and break the food chain to help students visualise this). 

  

 Ask students to make a concept map of all the key words in this topic. They should connect key 
words together with arrows and write a few words along the arrow explaining how the words are 
connected (e.g. draw an arrow from plants to producers and write on the arrow ‘[plants] make 
their own food so they are [producers]’).  
Get students to make up key word games to review the unit. Examples include: 
• matching pairs – they create a set of cards each with a key word or definition written on it; the 

game is to match the key words to the correct definitions; 
• taboo cards – they create a set of cards each with a key word and some related words 

written on it; one person is given a card and has to describe what the key word means 
without using any of the words on the card while everyone else tries to guess the key word. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Here is a food chain of living things you could see in Qatar: 

 plant seeds → ant → desert mouse → sand cat 

a. Which is the producer in this food chain?  

b. What do the arrows in the food chain mean? 

c. Tick one box in each row of the table to show whether each animal in the food chain is a 
predator, prey or both. 

Animal Predator Prey Both 

Ant    

Desert mouse    

Sand cat    

d. What would happen to the sand cats if ALL the ants died? 

  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. 

Read this information: 

• Houbara bustards eat sand geckos; 

• crickets eat plants; 

• peregrine falcons eat Houbara bustards; 

• sand geckos eat crickets. 

a. Write this as a food chain. 

b. Why do all food chains begin with a plant? 
 

  

 

 

Unit 5L.3 
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Grade 5: Life science 4 

Food 

About this unit 
This unit is the fourth of five units on life science 
for Grade 5. 

The unit is designed to guide your planning and 
teaching of lessons on life science. 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 or 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 children 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 
exercise and diet are important to good health. They should be able to make 
observations and collect data systematically. 
 

Expectations 
By the end of the unit, students know that food provides energy for the 
body. They know the importance of a balanced diet. They identify patterns in 
observations and draw generalised conclusions from them. 

Students who progress further describe the overall anatomy of the human 
digestive system. They identify patterns in data and observations, and 
consider whether evidence supports a conclusion, prediction or hypothesis. 

 

Resources 
The main resources needed for this unit are: 
• secondary sources – reference books with information about energy used 

by different activities, and about vitamins and minerals 
• sets of six cards of different examples of foods 
• food packaging for a variety of foods that have a nutritional information 

panel 
• nuts or crisps, spirit burner 
• electronic datalogger and temperature probe, data projector and screen 
• Internet access  
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• carbohydrate, protein, saturated fat, balanced diet 
• vitamins, minerals, fibre, sodium 
• nutritional information 

UNIT 5L.4 
8 hours 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

5.7.1 Know that humans require food as an energy source. 3.6.4 Know how exercise affects heart rate 
and that regular exercise and a 
proper diet is important to health 5.7.2 Estimate energy intake. 

6.8.2 Know that blood carries dissolved food 
to cells of the body. 

 5.7.3 Know that a balanced diet is essential to good health.  

 5.7.4 Know that a balanced diet must contain carbohydrate, protein and fat.  

 5.7.5 Know that the body needs vitamins and fibre.  

 5.7.6 Determine if they have a healthy diet.  

3 hours 

Food as an 
energy source 
 

4 hours 

Balanced diet 
 

1 hour 

Requirements for 
different 
lifestyles 

4.1.1 … collect relevant data and make 
observations in a systematic manner. 

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

6.1.2 Consider the extent to which evidence 
justifies a conclusion or supports a 
prediction or hypothesis. 
 

Unit 5L.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

Ask students why we eat food; gather a wide range of answers on the board. Highlight and 
discuss any misconceptions students may have; return to these at the end of the unit. Explain to 
students that energy is the fundamental reason why we eat food. Extend this idea as a basic life 
process; ask students, ‘If all living things need energy, do all living things eat food?’ 

Give students a set of six cards of different types of food and ask them to put the foods in order, 
from high energy to low energy. Ask students how they could find out whether they have put the 
foods in the correct order. One way to find out is to use secondary sources and look at 
nutritional information charts or panels on food packaging. 

Provide students with a range of food packages that have a nutritional information panel and 
ask them to look at the first row of information about energy and explain the units that energy is 
measured in. Students can use this information to check the order they put the six foods into. 
Discuss any food they had put out of sequence. 

Ask students to record everything they eat and 
drink in a typical 24-hour period as homework 
before starting this unit. 

Make sure that the food labels you supply list 
the nutritional information in rows in the following 
order: energy; protein; carbohydrates (including 
how much is sugar); fat (including how much is 
saturated fat); fibre; sodium. 

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

 

Demonstrate how we can measure the energy in foods directly by burning them. Use oily foods 
such as nuts or crisps, hold them in tongs and light them using a tea light candle. If possible, 
use an electronic datalogger to measure the temperature rise of a test-tube of water held in a 
boss and clamp over the burning food.  

Ask students to observe how long the food burns for and the maximum temperature reached. 
Set up the electronic datalogger to show the class a graph of temperature change as it 
happens.  

Repeat the experiment lighting a spirit burner for the same length of time.  

Ask students to write a conclusion that interprets the data collected and compares the shape of 
the two graphs of temperature change. (Students carry out a more thorough investigation of 
food in Grade 9.) 

Safety: Check for nut allergy and if in doubt use 
crisps. 

ICT opportunity: Use the temperature probe of 
a datalogger and project the graph of results for 
the class to see. 

Enquiry skills 5.1.2, 5.2.2 

 

3 hours 

Food as an energy source 
Know that humans require 
food as an energy source. 

Estimate energy intake. 

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

Ask students to use their 24-hour record of what they have eaten and drunk to estimate their 
daily energy intake. They can do this using nutritional information charts that list typical energy 
values for servings of various food and drink, or using computer software. Ask students to 
compare this with the recommended intake for someone their age.  

Students could also consult information charts that show how much energy various activities 
use. This will allow them to estimate their energy output for the same 24-hour period and 
compare this with their estimated energy input. Ask students what would happen if input 
exceeded output for some time. 

ICT opportunity: Use of suitable software for 
analysing nutrition e.g. www.MyPyramid.gov. 
Students can study the effect of too much or too 
little food and exercise by trying a computer 
simulation of the long-term effects, such as 
http://www.wellcome.ac.uk/node5953.html 

Make suitable nutritional and energy information 
charts available. 

Enquiry skill 5.1.2 
 

 

Unit 5L.4 
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Objectives Possible teaching activities Notes School resources 

Provide students with a range of food packages that have a nutritional information panel and 
ask them to look at the nutritional information. Explain that this is what most of our food is made 
of (as well as water). Allow students some time to discuss in pairs what they know about 
protein, carbohydrates, fats and fibre. Bring the class’s discussions together by explaining what 
our bodies do with protein, carbohydrates, fats and fibre. 

Explain that carbohydrates are starchy or sugary and ask students why they think 
manufacturers tell us how much of the carbohydrate content is sugar. Remind students that 
sugar is bad for your teeth and too much sugar can affect your concentration.  

Ask students why they think that manufacturers inform consumers about how much of the fat 
content is made up of saturated fats. Explain the difference between saturated and unsaturated 
fats in terms of their effect on health rather than chemical differences.  

Tell students to look at the information about sodium and ask them what it is and why 
consumers need to know about it. Finally, show students an example of nutritional information 
that is in two columns: per serving and per 100 g. Ask students why they think information is 
given in these two different ways.  

Students can summarise what they have learnt about nutritional information panels by sticking 
an example in the centre of a page and labelling and annotating what each part means. 

  

Ask students to use food packaging or a nutritional information chart to put together a table of 
examples of food that contain a lot of protein, carbohydrates, fats and fibre. 

Introduce the term balanced diet and emphasise that this is what you should eat to stay healthy 
rather than a diet to lose weight. Remind students that their diet should include water, 
carbohydrates, fats, protein and fibre in the right amounts. Explain that there are other things 
that are needed for a balanced diet in very small amounts. Students may suggest examples of 
vitamins and minerals. 

Ask students to complete a table about vitamins and minerals that includes vitamins A, B, C, D, 
calcium and iron using reference books or charts. For each vitamin or mineral, students should 
record: what it is needed for; examples of foods that are a rich source of it; what happens if our 
diet is unbalanced and this vitamin or mineral is missing. Ask students to use the information 
they have collected to discuss whether a vegetarian or vegan can have a balanced diet. 

  

Ask students to design a menu for the Balanced Diet Restaurant. They will need to consider 
what combinations of starters, main courses, deserts and drinks would allow their customers to 
have a balanced diet. Encourage students to be creative about what nationality their restaurant 
is and to consider what a balanced diet might be like from a different culture. Encourage them 
to produce a display of a typical meal from their restaurant that is balanced (by drawing pictures 
of the different food and drink or searching for images on the Internet). 

ICT opportunity: Use of the Internet.  

4 hours 

Balanced diet 
Know that a balanced diet is 
essential to good health. 

Know that a balanced diet 
must contain carbohydrate, 
protein and fat. 

Know that the body needs 
vitamins and fibre. 

Determine if they have a 
healthy diet. 

 

Let students find out whether their diet is balanced by inputting their 24-hour diet into software. 
Ask students to write a conclusion about ways in which their diet is balanced, ways in which it is 
unbalanced and what they should eat more or less of to have a balanced diet. Ask students 
whether a 24-hour record of what they ate and drank is enough evidence to decide whether 
their diet is balance or not.  

ICT opportunity: Interpret data using software 
to analyse students’ 24-hour diet (see, for 
example, www.MyPyramid.gov). 

Enquiry skill 5.1.2 
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Objectives Possible teaching activities Notes School resources 

Extension activity 
Encourage students, in groups, to research a question about food using leaflets, reference 
books or the Internet. Each group should research a different question (e.g. Should children eat 
the same diet as adults? Are low-fat products better for you? What should a pregnant woman 
eat in her diet?) 

Ask students to report their findings in the form of a news report – an article for a newspaper or 
magazine, or the script for a television or radio news bulletin. 
 

 
ICT opportunity: Use of the Internet. 

 

1 hour 

Requirements for different 
lifestyles 
Determine if they have a 
healthy diet. 

Introduce the idea that not everyone needs the same balanced diet. Ask students to make up 
diets for different people (e.g. office worker, builder, weight lifter, long distance runner). Remind 
them to take into account the energy output of each lifestyle and what would be an appropriate 
balance of carbohydrates, protein and fat (e.g. a weight lifter will need to eat a high-protein diet 
to develop muscles). 

Ask students to prepare questions they would like to ask a nutritionalist based on information 
leaflets about a healthy diet, organic food and recommended food supplements. Arrange a visit 
to, or visitor from, a health food shop or role-play the interview by asking a teacher or student to 
take the role of the nutritionalist. 
 

 
 
 
 
 

Visit opportunity: Arrange a visit to a health 
food shop (or ask a nutritionalist to come into the 
class). 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Match the vitamin or mineral to what it is needed for: 
 

Vitamin or mineral  What it is needed for 

Iron  Helps you to see properly in dim light 

Vitamin A  For healthy gums and skin 

Calcium  Makes red blood cells 

Vitamin C  For strong bones and teeth 
 
 

  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. 

Grade 5 students carried out a survey in their class to find out how often they eat fruit. 
 

How much fruit Number of students 

3 or 4 pieces of fruit a day 8 

1 or 2 pieces of fruit a day 16 

1 or 2 pieces of fruit a week 5 

Less than 1 piece of fruit a week 1 
 

a. How many students eat at least one piece of fruit a day? 

b. Give two reasons why it is important to eat fruit in a balanced diet. 

c. Would you have a balanced diet if you only eat fruit? Explain your answer. 
 

  

 

 

Unit 5L.4 



147  |  Qatar science scheme of work  |  Grade 5  |  Unit 5L.5  |  Life science 5 © Education Institute 2005 

Grade 5: Life science 5 

Vertebrates 

About this unit 
This unit is the fifth of five units on life science for 
Grade 5. 

The unit is designed to guide your planning and 
teaching of lessons on life science. 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 or 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 children 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 
recognise that individuals of the same species (including humans) show 
variation. They should be able to give examples of animals that have a 
skeleton. They should be able to make observations and collect data 
systematically. 
 

Expectations 
By the end of the unit, students know the main characteristics of the five 
groups of vertebrates and how vertebrates differ from invertebrates. They 
recognise that characteristics can vary between members of the same type 
of organism. They identify patterns in observations and draw generalised 
conclusions from them. 

Students who progress further classify animals and plants into their major 
groups. They identify patterns in data and observations, and consider 
whether evidence supports a conclusion, prediction or hypothesis. 

Resources 
The main resources needed for this unit are: 
• secondary sources – images of a variety of different vertebrates and 

invertebrates (e.g. butterfly, bird, fish, snake, worm, human, jellyfish, frog, 
spider, octopus, snail, dolphin) 

 mounted skeletons of a variety of vertebrates or diagrams of animals 
showing the skeleton 

 wildlife video showing how different vertebrates and invertebrates move 
• ICT facilities with spreadsheet software 
• living or preserved examples of vertebrate groups 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• vertebrate, invertebrate, exoskeleton 
• fish, amphibian, reptile, bird, mammal  
• variation 

UNIT 5L.5 
8 hours 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

3.4.1 Describe qualitative and quantitative 
similarities and differences between 
humans and between individuals of 
the same type of other organisms. 

3.6.5 Compare the structure of humans 
and animals and recognise that 
some have an internal skeleton that 
provides protection and support and 
allows for movement. 

5.4.1 Recognise the main distinguishing features of the vertebrate groups (fish, 
amphibian, reptile, bird, mammal) and know how vertebrates differ from 
invertebrates. 

6.4.1 Place an animal into its major 
vertebrate (fish, amphibian, reptile, 
bird, mammal) or invertebrate (single 
cell, coelenterate, arthropod (e.g. 
crustacean and insect), echinoderm, 
flatworm, mollusc, round worm, 
segmented worm) taxonomic group. 

  5.4.2 Know that individual members of the same type of organism show 
variation. 

 

5 hours 

Internal skeleton 
and features of 
different 
vertebrate 
groups 
 

3 hours 

Measuring 
variation 

4.1.1 … collect relevant data and make 
observations in a systematic manner. 

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

6.1.2 Consider the extent to which evidence 
justifies a conclusion or supports a 
prediction or hypothesis. 

Unit 5L.5 
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Activities 

Objectives Possible teaching activities Notes School resources 

Provide students with twelve images of animals, six vertebrates and six invertebrates 
(e.g. butterfly, bird, fish, snake, worm, human, jellyfish, frog, spider, octopus, snail, dolphin). Ask 
students to sort the animals into two groups using a number of different criteria (e.g. animals 
that live in water / animals that live on land). Ask them for the reasons for their groupings.  

Discuss the merits of each way of grouping animals. Explain that scientists group animals with 
similar external and internal features together and that there is an agreed system across the 
world. Ask students whether they think snakes and worms should be in the same group 
because they both have no legs. Show students diagrams of the internal structure of the snake 
and worm – ask them what the snake has that the worm does not. Explain that scientists group 
all animals with skeletons together in a group called vertebrates and that all other animals are 
invertebrates. 

Provide students with images of vertebrates that show their internal skeletons and make sure 
students realise that fish, frogs and turtles all have skeletons.  

You will need a large selection of images of 
animals, including diagrams of their internal 
structure. 

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

 

Review with students three functions of a skeleton:  
• movement; 
• support; 
• protection.  

Explain that the human skeleton is made up of several major parts:  
• skull; 
• backbone; 
• ribs; 
• pelvis; 
• arm and leg bones.  

  

5 hours 
Internal skeleton and 
features of different 
vertebrate groups 
Recognise the main 
distinguishing features of the 
vertebrate groups (fish, 
amphibian, reptile, bird, 
mammal) and know how 
vertebrates differ from 
invertebrates. 

Ask students whether all vertebrates have these major parts. Let students study mounted 
specimens of different vertebrate skeletons, if available, or search for images of animal 
skeletons on the Internet. Ask them to identify the skull, backbone and ribs of each one. A 
skeleton of a fish will show that fish have fins in place of arm and leg bones.  

Discuss with students how invertebrates can move, support and protect their bodies without a 
skeleton. Ask them to describe how some invertebrates do this (e.g. insect, spider, lobster, 
snail, starfish, jellyfish – students do not need to know the names of different invertebrate 
groups). Watch a wildlife video clip showing how different animals move and ask students to 
make notes about different examples of vertebrates and invertebrates. 

ICT opportunity: Use of the Internet.  

Unit 5L.5 
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Objectives Possible teaching activities Notes School resources 

Introduce students to the 5 vertebrate groups: fish, amphibian, reptile, bird and mammal. 
Provide students with a table to identify features of different vertebrate groups. If possible 
display living or preserved examples of each vertebrate group around the classroom to help 
students complete the table with a tick or cross in each cell. 
 

Vertebrate 
group 

Scales Fur/ 
hair 

Moist 
skin 

Feathers Lungs Gills Lay 
eggs in 
water 

Lay 
eggs 
on 
land 

Feed 
young 
with milk 

Fish          

Amphibian          

Reptile          

Bird          

Mammal           
 

Ask students to use the information they have summarised in the table to write a description of 
each vertebrate group. Encourage students to include external and internal features the group 
has in common e.g. skin, scales, fur or feathers? Lungs or gills? 

  

Explain to students that within each vertebrate group there are lots of types of animals that are 
very different even though they have features in common. Ask students to write a description of 
how a mouse and a whale are the same and how they are different – they could do this by 
annotating drawings of the two mammals or by constructing a table of similarities and 
differences. The list of similarities will reinforce the features common to all mammals. Repeat 
this activity for examples of different animals from other vertebrate groups e.g. sparrow and 
ostrich, snake and turtle, toad and newt. Students may need access to reference books or the 
Internet to complete their comparisons. 

ICT opportunity: Use of the Internet.  

 

Review different invertebrates and vertebrates by asking students to identify the odd one out of 
a list of three animals, give a reason for their answer and add another animal to each list that 
continues the pattern. For example, in the first list below, if ‘fly’ is the odd one out because it is 
an invertebrate, ‘cat’ would continue the pattern. 
• frog, snake, fly 
• lizard, bat, horse 
• whale, fish, crocodile 

Each animal could be the odd one out depending on the reason. Discuss the different reasons 
students give and agree as a class which is the best reason for each odd one out. Now 
challenge students to write their own odd one out puzzle and test it on other students. 

Put up a display of different animals on the board. Get two students to stand one either side of 
the display: champion and contender. Now ask the rest of the class to think of a clue to describe 
one of the animals. Students in the class take it in turns to give a clue; the student that covers 
the correct animal with their hand first is the new champion and stays on for the next round to 
face a new contender.  
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Objectives Possible teaching activities Notes School resources 

Explain to students that humans are a type of mammal and that although humans have similar 
features to one another, they are also different and we can observe and measure this variation. 
Ask students for their ideas on human variation and compile a list on the board or OHP of 
features humans have that vary. 

Measure the height of everyone in the class and organise this data into ranges so that students 
can draw a bar chart to show how height varies in their class. Alternatively, students could enter 
this data into a spreadsheet to generate a bar chart. Encourage students to look carefully at the 
pattern of variation of height in the class; they should see that the majority of students are 
similar height while a few students are particularly tall or small. Ask students to write a 
description of the pattern their results show.  

Ask students to measure other features (e.g. hand span, arm length, finger length) and display 
this information as bar charts. Ask students whether this data shows the same pattern as the 
variation of height. 

Ask students to observe other features that vary (e.g. eye colour, ear lobe shape, tongue rolling 
ability) and display this information as pie charts. 

 
 
 
 

ICT opportunity: Input data into a spreadsheet 
to produce graphs. 

Enquiry skills 5.1.2, 5.2.1, 5.2.2 

 3 hours 
Measuring variation  

Know that individual 
members of the same type of 
organism show variation. 

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

 

Extend the idea of variation between individuals to other animals and plants. Ask students to 
observe differences between individuals of one type of animal or plant and choose a feature 
that they can measure or observe to collect data about. For example, they could measure the 
length and breadth of leaves from a tree or the number of prickles on holly. Ask students to 
record their measurements in a table and draw appropriate bar charts or pie charts to display 
the data. They could use a spreadsheet to do this. 
 

ICT opportunity: Input data into a spreadsheet 
to produce graphs 

Enquiry skills 5.2.1, 5.2.2 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Each of the animals below belongs to a different group. Match the animal to the correct group: 

Camel 

 

 Invertebrate 

Fly 

 

 

 Fish 

Crocodile 

 

 

 Amphibian 

Shark 

 

 

 Reptile 

Toad 

 

 

 Mammal 

  

  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. 

True or false: 

a. All vertebrates have a backbone. 

b. Mammals are the only vertebrate group that do not lay eggs. 

c. All vertebrates have four legs. 

d. Amphibians are covered in scales. 

e. A snail has a skeleton. 

f. Turtles have gills. 

  

Unit 5L.5 
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 Examples of assessment tasks and questions Notes School resources 

 Sorting animals 

a. Some children went to their local zoo. They saw these animals: 

 
 Ostrich Cow Butterfly Camel Sparrowhawk 
 Name two things the cow and camel have in common. 

b. Tarik and Hassan sort all the animals using the following table. 

 Write the names of the five animals above into the correct boxes in the table. One has been 
done for you. 

 You can write more than one animal in each box. 

 Has feathers Does not have feathers 

Can fly  

 

 

Cannot fly ostrich 

 

 

 
 

c. It is important for scientists to classify animals into groups. 

 Tick one box to show the best reason for classifying animals. 

to compare the many 
types of animal  to find out which 

animals eat them  

to find out which 
animals live in trees  

to help find animals
in the wild  

Adapted from QCA Year 6 science test, 2004 
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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 
10 hours 
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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 

 
 

    

Unit 5M.1 
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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. 

 

 
 

 

Unit 5M.1 
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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 
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GRADE 5: Materials 2 

Making things by changing materials 

About this unit 
This unit is the second of four units on materials 
for Grade 5.  

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 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 able to identify 
different kinds of materials and classify them according to their differing 
physical properties and the use we make of them. 
 

Expectations 
By the end of the unit, students classify the ways we change materials as 
temporary or permanent changes and give examples. 

Students who progress further gain practical insights into a variety of 
ways in which we use physical and chemical changes to make new 
materials. 

Resources 
The main resources needed for this unit are: 
• home economics facilities in a corner of the classroom 
• food ingredients according to the activities chosen 
• everyday materials according to the activities chosen 
• simple equipment for testing strength (e.g. the bottom part of a plastic 

bottle suspended from the object by string and filled with water or sand) 
• rulers, weighing scales 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• classify 
• change, temporary, permanent 
• contrasting words that describe properties of materials, such as: 

hard / soft; metals / non-metals, edible / inedible, flexible / brittle, 
heavy / light, strong / weak 

• process words, such as: spin, weave, hammer, shape, grind, cook, bake 
• classes of materials, such as: glass, ceramic, metal, fibre, fabric, plastic, 

metal 
• natural, synthetic 
 

UNIT 5M.2 
10 hours 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

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

5.10.1 Give examples of ways in which we change materials: for example, 
cooking, firing clay, setting cement. Know that these changes are 
permanent. 

5.10.2 Describe the differences between the 
substances before and after a 
permanent change. 

 5.10.3 Give examples of the ways we can change material temporarily: for 
example, making objects out of clay without firing, dissolving table salt, 
melting a candle. 

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

 5.10.5 Classify common changes as temporary or permanent.  

 

6.12.1 Distinguish between reversible and 
irreversible changes and know that 
reversible ones are physical and 
irreversible ones involve chemical 
changes in which new substances are 
formed. 

  6.12.3 Know that heating can bring about 
temporary, physical, changes in some 
materials and permanent, chemical, 
changes in others. Distinguish 
between heating and burning. 
 

2 hours 

Different kinds of 
materials 
 

3 hours  

Changing 
materials in the 
kitchen 
 

5 hours 

Changing 
materials 

 5.2.3 Classify observations according to shared characteristics and make  
generalised conclusions from them.  
 

 

Unit 5M.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction – exhibition of materials 
As an introduction to this session, create an exhibition of different materials that we use 
commonly in our lives. Ask students to assist you by binging things from home. The kinds of 
materials that are useful for this exhibition (which you will use as examples in this unit) are: 
• common objects made mainly out of metals (e.g. coins, cutlery, pans); 
• common objects made mainly out of plastic and synthetic fibres; 
• common objects made mainly out of glass (e.g. jam jars, mirrors); 
• common objects made mainly out of natural materials such wood (paper), leather, bone, 

cotton and wool cloth; 
• objects that have been fired (e.g. ceramic pots, bricks) and objects made of cement; 
• some objects that are made of a mixture of different materials (e.g. electrical goods) 
• materials such as those we use for cooking and also the cooked products. 

Try to include in the exhibition a number of materials that occur naturally and have not been 
changed significantly other than physically (e.g. leather objects, wood, cotton wool, unspun 
wool, baskets made from leaves or wood). 

 

 

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

 

2 hours 

Different kinds of 
materials 
Give examples of ways in 
which we change materials: 
for example, cooking, firing 
clay, setting cement. Know 
that these changes are 
permanent. 

Classify observations 
according to shared 
characteristics and make 
generalised conclusions from 
them.  

 

Classifying materials 
Recall work done on classifying (grouping) materials in earlier years. Ask for different ways in 
which the collection might be classified. Write the suggestions on the board or OHP. Encourage 
students to think about classifying according to use as well as according to the kind of material. 
Possible suggestions of ways of classifying the objects include: 
• materials that are edible and those that are not; 
• materials that are natural and those that are synthetic; 
• metals and non-metals; 
• materials that are flexible and those that are brittle. 

Organise students into groups and ask each group to carry out a different classification of the 
materials in the exhibition. Tell them to write their results in the form of a table. Then show them 
how to make a two-way classification table so that they can combine two classifications (e.g. 
edible / inedible as rows and natural / changed as columns). 

Ask some groups to present examples of their classifications to the rest of the class; encourage 
constructive discussion of the work. 

 
Enquiry skills 5.1.2, 5.2.3 

 

Unit 5M.2 
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Objectives Possible teaching activities Notes School resources 

Kinds of change 
Ask the class to think about what the different materials in the exhibition are made from and 
what kinds of changes they have undergone in the process of making them. The purpose of this 
is to begin thinking about different kinds of change and, in particular, distinguishing between 
changes that involve physical processes and those that involve chemical processes. In the first, 
the original material is still present but looks different, whereas in the second the original 
material is no longer present; it has changed completely into something else and cannot be 
changed back. It is, however inadvisable to use the words ‘physical’ and ‘chemical’ to classify 
change at this stage, except with the most advanced students. 

Select certain objects from the exhibition and ask first whether they are natural or are made out 
of natural things that have been changed (synthetic). If the object is not natural, ask them if they 
know anything about what it is made from and how it is made. You will probably elicit from them 
processes such as: 
• grinding up or cutting up; 
• spinning and weaving; 
• heating chemicals/substances together; 
• heating up in a furnace or a fire; 
• hammering and shaping; 
• cooking. 

You will be able to add to this list by describing some processes that the class may be unaware 
of, such as dissolving in water, filtering if necessary, and then allowing the water to evaporate, 
in the processes used to purify sugar and salt. 

List all these processes on the board or OHP and then ask students if they think that the original 
substance is still there but looks different (as in cotton material or salt solution) or whether they 
think that the original substance has changed completely (as in a metal spoon or a pottery cup). 

Ask students to make another table that contains two columns: one for materials that are made 
of a natural substance that has not changed but looks different, and other where the natural 
substance has been completely changed. 

Encourage discussions about materials that they are not sure about (e.g. paper or polythene).  
 

  

3 hours  

Changing materials in the 
kitchen 
Give examples of ways in 
which we change materials: 
for example, cooking, firing 
clay, setting cement. Know 
that these changes are 
permanent 

[continued] 

Changes in the kitchen 
This topic allows the class to carry out a number of activities that are common in the kitchen and 
to consider, as they are carrying out the change, whether it is temporary (i.e. the substance has 
just changed its appearance or can be easily changed back) or permanent (i.e. the substance is 
permanently changed to something new). 

Allow each group to perform a number of activities and at the end think about the changes that 
have taken place in each. Tell them to write down in a table every change that occurred and 
whether they think the change is temporary or permanent. The organisation of the activities is 
left to you; the groups could all do the same activity or they could work round a circus of 
activities set up at different stations in the classroom. Some activities are simple and quick, 
others are longer. You may prefer to substitute some of these activities with your own. 

 

Enquiry skills 5.1.2, 5.3.2 

Safety: Many of the products of this unit may be 
eaten It is important that they must be prepared 
hygienically in a part of the classroom set aside 
for cooking. 
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Objectives Possible teaching activities Notes School resources 

[continued] 

Give examples of the ways 
we can change material 
temporarily: for example, 
making objects out of clay 
without firing, dissolving table 
salt, melting a candle. 

Classify common changes as 
temporary or permanent.  

 

Dissolving salt 

Dissolve some salt in a little water. Leave the cup on a windowsill and look at it each day. 

Making tea 

Make a cup of tea, adding sugar if you wish. You could leave a little tea in a cup on the 
windowsill to see what happens when the water evaporates. 

Poaching an egg 

Note the changes that happen when the egg cooks. Are these temporary or permanent? 

Making flour from wheat grain 

Grind up some wheat to make flour. Think about whether the substances the wheat is made of 
have changed or not. This flour could then be used for cooking. 

Making bread, cake or biscuits 

This process involves many changes both before and during the cooking. 

Making a lemon juice drink 

Squeeze lemons, add water and sugar to taste. 

Making a lemon juice lollipop 

Make a lollipop from the lemon juice. 
 

  

5 hours 

Changing materials 
Give examples of ways in 
which we change materials: 
for example, cooking, firing 
clay, setting cement. Know 
that these changes are 
permanent 

Give examples of the ways 
we can change material 
temporarily: for example, 
making objects out of clay 
without firing, dissolving table 
salt, melting a candle. 

Classify common changes as 
temporary or permanent.  

 

Introduction 
This topic allows students to conduct a number of simple projects that involve changing the 
properties of some common materials and devising investigations to test the products. This 
section is not written as a particular sequence of ideas but as a source of activities from which 
you can choose and develop ones that are best suited to the class. As with the previous topic, 
the teaching method is left to you; the groups could all do the same activity or they could work 
round a circus of activities set up at different stations in the classroom. 

Impress on students the importance, in each activity, of comparing the materials before and 
after the change to determine whether the material of the product is the same as the starting 
material but in a different form, or whether a new material has been made. 

Although all the activities should be done by students, you may need to do some demonstrations 
or provide a diagrammatic scheme for students to follow. Help the groups as necessary.  

Making newspaper stronger 

Test the strength of a sheet of newspaper. A student could hold each end and pull. Then roll the 
sheet into a tight tube and try the test again. 

Beating leather 

Give the groups a small piece of hard leather and ask them to beat it thoroughly with a rubber-
headed hammer. Note the changes. 

 

Enquiry skills 5.1.1, 5.3.2 
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Objectives Possible teaching activities Notes School resources 

Spinning cotton or wool 

Challenge the groups to devise a fair test to test the strength of cotton wool or unspun sheep’s 
wool. Then ask them to spin the wool or cotton manually into a tight thread and test it again. 
What is the difference? 

Making a rope out of used polythene bags 

Set the class a challenge. Ask them to make a piece of rope, not less than 1 m long, from five 
standard polythene bags. Devise, with the class, a fair test for the rope. Award a small prize to 
the group that makes the strongest rope. 

What can we make from nylon tying material? 

Flat nylon tape is frequently used around large boxes or pallets of bricks to secure them during 
transit. Obtain some lengths of these that have been discarded after use and challenge 
students to make something useful out of them. 

Making and testing concrete 

Concrete is made from a mixture of cement, sand and water. Cast small concrete beams using 
standard cardboard moulds (try dimensions such as 3 cm × 2 cm × 20 cm) and challenge 
students to devise a standard way of testing them (possibly by hanging masses from the beam 
as it bridges a gap). Try different concrete mixtures, varying from, say, 1:1 to 10:1 
sand : cement. An added dimension could be introduced by making composite concrete beams 
that have strips of wire or strips of nylon tie material in them. 

Give students magnifying glasses and ask them if they can see any changes taking place in the 
concrete as it dries. 

   

Making and testing clay bricks 

Make small clay bricks using the same modelling clay from which pots are made. They can be 
baked dry in the sun. If the school has clay firing facilities, fire some of them. If not, obtain some 
commercially made clay bricks or tiles for testing. 

Challenge students to devise a fair method for testing the clay bricks before drying, after drying 
and after baking. A simple test would be to drop a large nail on to them, point first, from a 
standard height and compare the marks made or the extent of the damage. 

Making paper 

Find some instructions on the Internet for making hand-laid paper easily. Common processes 
usually involve making a wet pulp from waste paper (e.g. newspaper) and blending it in a 
kitchen blender until it is smooth and then hand-laying the paper. Ink or dye can be added to 
give the paper a colour. Different starting materials, or interesting additives, can be tried and the 
pulping time varied to give a different product. Encourage students to use the paper for art work 
and to make displays. 

 

 
 
 

 
 
 

 

Safety: Do not allow students to use a kitchen 
blender. 

Details of the construction of simple paper-laying 
equipment (called a board and deckle) can be 
found on the Internet or in published teacher 
guides; the equipment can be bought from 
school apparatus suppliers. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Complete this crossword. 

Clues across 
1 When clay is placed in a _________, it goes hard. 

4 When leather is beaten it becomes _________ and bends easily. 

5 A soft material that pots are made from. 

6 Materials for shopping bags must be strong and _________. 

7 Before wool can be made into clothes it must be spun into a _________. 

8 Steel is useful for making nails because it is very _________. 

Clues down 
1 Materials that are _________, bend easily. 

2 A material that is strong and shiny and feels cold. 

3 This material is useful for shopping bags. 

5 After _________ is spun into a thread it is much stronger. 

Simple crosswords like this help with mastering 
English as well as the science. 
 

 
 

Answers  
Across  1 fire; 4 soft; 5 clay; 6 light; 7 thread; 
8 strong 

Down  1 flexible; 2 metal; 3 polythene; 4 cotton 

 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. 

A flow chart can show how common things are made. This flow chart shows how newspaper is 
made from wood. Make flow charts to show the following processes. 

a. How a cotton blouse is made starting from a cotton plant. 

b. How a pair of leather shoes is made starting from a cow. 

c. How a car is made starting from iron ore. 

d. How a polythene bag is made starting from natural gas. 

e. How a cake is made from wheat seeds. 

f. How a cup is made from clay. 
 

 
 
 

  

 

 

Unit 5M.2 
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GRADE 5: Earth and space 1 

Rocks and how we use them 

About this unit 
This unit is the only unit on Earth and space for 
Grade 5.  

The unit is designed to guide your planning and 
teaching of lessons on Earth and space. 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 activities, look at the scheme of 
work for Grade 7. 

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 
No previous knowledge of rocks and the use we make of them is required. 
 

Expectations 
By the end of the unit, students compare different rocks and group them 
according to readily observable characteristics. They devise tests for making 
simple comparisons between different rock types. They realise that how we 
use rocks depends on their properties. They know that there is rock under all 
the Earth’s surfaces and that soil is formed from rocks by the processes of 
weathering. They compare different soils. 

Students who progress further relate the hardness of rocks to Mohs’ 
scale and understand the importance of drainage and also the water-holding 
capacity of a good soil. They explain the origins of many of the different land 
features in the Middle East. They recognise the importance of porous and 
non-porous layers of rock in the formation of oil and gas fields. 

 

Resources 
The main resources needed for this unit are: 
• a comprehensive rock collection 
• samples of rock that can be tested by students 
• investigation design poster 
• soil samples from different places 
• hand lenses, trowel, variety of containers, newspaper 
• map of the Middle East 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• rock texture, porosity 
• rock types, such as: sandstone, limestone, marble, slate, granite, 

soapstone 
• weathering, stones, erosion, soil 
• clay, sandy soil, humus 

UNIT 5E.1 
10 hours 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

 5.11.1 Compare different rocks and group them according to readily observable 
characteristics; devise tests for making simple comparisons between 
different rock types, such as the effect of rubbing and porosity. 

7.15.1 Recognise properties of rocks, such 
as texture, porosity and density. 

 5.11.2 Realise that the use we make of rocks depends on their properties.  7.15.6 Know that rocks are made up of pure 
compounds called minerals, many of 
which are important raw materials for 
industry. 

 5.11.3 Know that there is rock under all the Earth’s surfaces and that soil is 
formed from rocks by the processes of weathering. 

7.15.9 Know the main features of the internal 
structure of the Earth. 

3 hours 
Looking at rocks 

 

2 hours 
Using rocks 

 

5 hours 

Soil 
 5.11.4 Know that soils from different rocks have different physical characteristics 

and properties. 
 

 

Unit 5E.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction – looking at the rock collection 
Build up a school rock collection with the help of students. The collection should include 
examples of the three different types of rock: igneous, sedimentary and metamorphic. Some 
may be obtained from building sites where different kinds of rock are being used for effect. 

Allow students to handle the rocks and look at them through a magnifying glass. Encourage 
them to feel the differences in texture, colour and density. Challenge students to start 
developing criteria to classify the rocks. They will develop these criteria further during this unit. 
Simple criteria include colour, shininess and whether they are easily rubbed away. Begin sorting 
the rocks according to these criteria. 

 

 

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

 

The rubbing test 
Organise students into groups and ask them to develop a standardised ‘rubbing test’. The 
investigation design poster will be useful for this. Using the test, classify the rocks according to 
hardness. Refer more advanced students to Mohs’ scale of mineral hardness. One way of 
doing this is to rub pairs of rocks together to see which rock marks which. The softer rock marks 
the harder one.  

  

Porosity 
Another standard test that groups should develop is one to test the porosity of rocks. Some 
groups might watch what happens to a single drop put on the rock and perhaps measure how 
far it spreads. Others might think of placing the rock in shallow water and measuring how far 
the water is soaked up by the rock in a given time. Discuss the results of this test. It shows 
that some rocks (e.g. limestone and sandstone) will allow water to seep though them whereas 
others are resistant to water. Discuss the effect of this on the formation of underground water 
supplies. Encourage advanced students to discuss the rock formations typical of oil and gas 
fields. 

  

3 hours 

Looking at rocks 
Compare different rocks and 
group them according to 
readily observable 
characteristics; devise tests 
for making simple 
comparisons between 
different rock types, such as 
the effect of rubbing and 
porosity. 

 

Where are rocks found? 
Show a variety of pictures from the Internet of different features on the Earth’s surface. These 
pictures should be from a variety of different locations including not only obvious rocky places, 
such as mountains, hills and cliffs, but also built environments, muddy fields, deserts and the 
sea. Ask the same question of each picture – Where are the rocks to be found? Ask why the 
rocks can be seen in some places and not others. 

It is important to draw the conclusion that rocks lie beneath all surfaces of the Earth.  

Go on to discuss the origins of stones and show a variety of them, particularly some that have been 
worn smooth by the sea. Ask students why they think that the stones are smooth and lead to the 
idea of erosion of rocks into stones by the weather and water and the erosion of stones in the sea. 

Ask students why there is always a lot of sand near the seashore. Explain the source of this and 
explain that it follows that the sandy deserts were, in the past, sea shores where sand accumulated.
 

  

Unit 5E.1 
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Objectives Possible teaching activities Notes School resources 

2 hours 

Using rocks 
Realise that the use we make 
of rocks depends on their 
properties. 

 

What do we use rocks for? 
Ask students to draw a table with three columns. Tell them to try to list all the uses of rocks that they 
can think of in the first column. Then show them some pictures from secondary sources of how 
rocks are used. Show the use of rocks such as marble for buildings, granite for making granite 
chips, limestone for making lime for fertiliser and cement, slate for roofing, soapstone for carving.  

In the second column, ask them to write the name of a rock that is used in the way described in 
the first column. In the third column, ask them to write, if possible, why this rock is used in this 
way. The third column should refer to things like granite being good for roads because it is very 
hard. Some other points that may be noted are that limestone and sandstone are quite soft and 
easily sawn into building stones. They are also formed in layers, as is slate, so they can readily 
be broken into stones with flat sides for building. Slate can be sliced into very thin sheets for 
roofing. The three different types of rock and the rock cycle should not be raised at this level 
except with the most advanced students. 

Ask students to use the Internet to find information about how different rocks are used. 
Encourage them to include ancient uses, such as the Pyramids, the buildings carved out of 
rocks in Petra in Jordan, the settlements built on rocks in Yemen, the strange rock carvings on 
Easter Island, and the ancient rock carvings of Saudi Arabia. 

Ask them each to produce a project on ancient and modern uses of rock. 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

ICT opportunity: Use of the Internet. 

 

Introduction – where does soil come from? 
Refer back to the pictures shown of various places on the Earth’s surface, starting with a picture 
of a sandy desert of the kind found in parts of Qatar. Ask for ideas about where the sand came 
from. Remind them that they can often find sand together with stones on a beach. Establish that 
the sand came from the erosion of rocks. Establish further that all the soil that covers the rocks 
comes from the erosion of rocks, mainly by rivers in the past. 

 

 

 5 hours 

Soil 
Know that there is rock under 
all the Earth’s surfaces and 
that soil is formed from rocks 
by the processes of 
weathering. 

Know that soils from different 
rocks have different physical 
characteristics and 
properties. 

Looking at different soils 
Organise students into groups, equip each group with some small containers and a trowel, and 
take them outside. Ask them to collect soil samples from different places in the school grounds. 
If possible they should collect some desert soil and also some soil from near the roots of plants 
that have been watered. Back in the classroom, ask them to look at the samples of soil on 
newspapers using hand lenses and describe the differences in a table in their books. They 
should look at particle size, colour, texture and at any rotting organic matter. 
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Objectives Possible teaching activities Notes School resources 

Testing different soils 
Provide four different soils for this activity. Make sure the soil samples are dry and crumbled 
before they are tested. Each group should carry out the following tests. 

How fast does water sink through the soil? 

Place some of each of the four soil samples in a boiling tube (or a glass jar). Label each tube or 
jar so that you know which is which. Take four jugs containing the same amount of water and 
simultaneously pour the water into each sample at the same time. Start a stopwatch. When the 
water has nearly reached the bottom in one tube or jar, stop the stopwatch and mark how far 
the water has gone down. 

Draw a chart to show how far the water has gone down in each sample in each of the four 
samples. 

Another way of doing this is to find out and make a chart showing how long it takes for water to 
go 5 cm down each sample. 

Finally, write a conclusion: which soil drains the fastest and which the slowest.  

Discuss with the class which soil is best for growing things; soil that drains rapidly dries out 
easily whereas soil that drains very slowly gets waterlogged easily.  

What is soil made of? 

Put a sample of each soil in a clear plastic drink bottle so that the bottle is about half full. Put 
water in the bottle until it is about three-quarters full. Put the top on and shake the bottle hard. 
Then put it down and wait for it to settle. Look at how it has settled. Where are the stones? 
Where are the big particles of soil? Where is the fine soil? What does the water above the soil 
look like? Are there any bits that float? If so what are they? 

Draw a picture of the results and write a sentence that describes the main layers of the soil. 

 

Collected the soils in advance from appropriate 
places such as: 
• depressions where the water collects and lies 

when it rains in winter; 
• mud from a mangrove swamp; 
• sandy soil from the desert; 
• soil from irrigated areas where there are well-

established plants. 

Enquiry skills 5.2.1, 5.3.2 

 

 

Conclusions – how is soil made and what is ‘good soil’? 
Discuss the results of all the activities with the class. Decide what are the characteristics of 
good soil and why. Then discuss how good soil is made through the combination of erosion by 
rivers and biological processes that put humus into the soil. Note the importance of humus in 
holding the water. 

Note that a good soil has quite large soil particles. A soil with fine particles does not drain well. 
Conclude that a good soil must have spaced for air. The plant roots and other living things in the 
soil need air. 

Look at maps of the Middle East and note where the most fertile areas are and why. The two 
main areas that have grown crops for many thousands of years are Iraq and Egypt, both fed by 
rivers that flood regularly (or did before the Aswan dam was built). Discuss the importance of 
flooding in bringing new soil down a river valley each year. 

  

 

Growing plants in different soils 
As an extra activity, let groups sow some wheat seeds in pots of the different soils to see which 
supports plants best. The groups should plan this to make it a fair test and decide what 
measurements they should take. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

a. Explain why water sinks slowly through soils that are made of fine particles but quickly 
through sandy soils that are made of larger particles.  

b. Sandy soils and soils with very fine particles are not very good for growing plants in. Explain 
why this is so. 

c. Soils that have had things growing in them contain humus. Explain where humus comes from 
and give two reasons why humus is an important constituent of good soil. 

  

Explain the following observations: 

a. Limestone and sandstone are good building materials. 

b. Slate is very good for roofing. 

c. Granite chips are good for road making. 

d. Stone carvers like using soapstone for their work. 

e. Marble is often used to stick on the outside walls of large expensive buildings. 

  

Explain why many stones in streams and in the sea have rounded shapes.   

Explain why the valleys of the Nile and the Tigris and Euphrates are rich agricultural areas and 
explain the origins of the sand deserts in the Arabian Peninsular. 

  

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. 

Mix a sample of soil with water to make a stiff mud. Roll it into a sausage and leave it to dry. Do 
the same with other soil samples. Watch what happens and explain the results. 
 

  

 

 

Unit 5E.1 
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GRADE 5: Physical processes 1 

Static electricity 

About this unit 
This unit is the first of five units on physical 
processes for Grade 5. It introduces static 
electricity and lays the foundation for later work 
in Grade 7 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 activities, look at the scheme of 
work for Grade 7  

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 
No previous learning is required. 
 

Expectations 
By the end of the unit, students know that electrostatic charges are 
caused by friction when an insulator is rubbed and that there are two types 
of charge. They know that unlike charges attract each other and like charges 
repel. They identify patterns in observations and draw generalised 
conclusions from them. 

Students who progress further devise tests to determine the nature of the 
charge on a charged object. 

 

Resources 
The main resources needed for this unit are: 
• different kinds of common plastics in the form of sheet or rods, rulers, 

combs, expanded polystyrene food containers 
• cloths of different kinds, particularly pieces of fur 
• newspaper, balloons 
• pieces of wood and metal, glass rods, aluminium food containers, 

aluminium foil 
• basic electrostatics kit containing polythene and acrylic rods that can be 

suspended or balanced together with cloths for rubbing 
• investigation planning poster 
• cotton thread and a means of suspending charged objects 
• video resources showing lightning and other examples of static electrical 

discharge 
• Lesson plan 5.4 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• attract, repel, attraction, repulsion 
• static electricity 
• positive charge, negative charge 
• lightning, discharge 
 

UNIT 5P.1 
6 hours 
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Standards for the unit 

6 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

 5.13.1 Know that electrostatic charge is generated by friction when an insulator is 
rubbed and that two kinds of charge can be created in this way. 

7.18.2 Explain the movement of the gold leaf 
when an electroscope is used to 
detect charge.  

  7.18.3 Know that lightning is an electrical 
discharge caused by a static charge 
that results from friction between 
moving air masses, and that it can be 
dangerous.  

 5.13.2 Know that unlike charges attract each other and like charges repel.   

2 hours 

Sticking without 
glue 
 

3 hours 

Attracting and 
repelling 
 

1 hour 

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

 

Unit 5P.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Quickly demonstrate a number of electrostatic phenomena to arouse interest. Hold two strips of 
newspaper in one hand and pull them quickly between fingers 1 and 2 and 2 and 3 of the other 
hand. The strips will repel each other. Repeat with polythene from a shopping bag. The 
newspaper and polythene strips will stick to the wall or a plastic object. Blow up a balloon and 
rub it on the wall (use enough friction). It will stick. There are many more similar demonstrations 
and you can build up a repertoire. 

Start a word board. Stick cards on it showing the spelling of key words as they arise. 

 
Static electricity activities only work well in a dry 
atmosphere. Choose the time of year when the 
humidity is lowest (winter when it is not raining) 
or lower the humidity in the room using air 
conditioning and keep the windows shut. Find by 
trial and error the best conditions. 

 

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

 

What will stick to the wall? 
Challenge groups of students to stick as many things as possible to the wall just by rubbing 
them. Ask them to find out what sticks best and what does not stick. Tell them to try different 
cloths to rub the objects they want to stick. 

Help them write a table in their books to display their results. They should design their own 
tables according to what they have done. A simple one would be to classify objects according to 
whether they do or do not stick to the wall, but some groups may find that some things stick well 
yet others stick for just a short time and then fall off. 

 
Enquiry skill 5.3.2 
 
 

Enquiry skill 5.2.3 

Lesson plan 5.4 

What surfaces are best? 
Challenge groups of students to devise an investigation to show whether some surfaces are 
better than others for sticking things to by electrostatic attraction. Help them to think about 
variables and what to control and how to use a simple investigation planning poster. Variables 
they could control include: 
• the nature and size of the object they are going to stick to the surface; 
• how they will rub the object. 

Help them to decide what they are going to measure that will give them the information they 
need (e.g. the time before the object falls off). Sticking several objects on will improve accuracy 
(e.g. they could stick six objects to the surface and note the time it takes for three to fall off). 
They will also have to identify the different surfaces – provide at least one plastic, one glass and 
one metal surface. 

Help the groups make tables of their results. Encourage them to display these in the form of a 
bar chart. 

 
Enquiry skill 5.1.1 
 
 
 
 
 

Enquiry skill 5.2.1 

 

2 hours 

Sticking without glue 
Know that electrostatic 
charge is generated by 
friction when an insulator is 
rubbed and that two kinds of 
charge can be created in this 
way. 

Know that unlike charges 
attract each other and like 
charges repel.  

 

How many bits of paper will stick? 
Show students how electrostatically charged objects will make tiny bits of newspaper dance as 
they are brought near them. Allow groups of students to make their newspaper pieces and 
experiment with different objects. 

This activity will show which materials are most easily charged and what cloths are best for 
rubbing. It will show, for example that metals cannot be charged up at all. 

  

Unit 5P.1 
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Objectives Possible teaching activities Notes School resources 

Allow the groups to experiment freely for a time and then ask them to explain what they have 
found out. Ask them to think how they might best write down their conclusions. It might be in the 
form of a table with headings like ‘no paper sticks’, ‘a few bits of paper stick’ and ‘many bits of 
paper stick’, but they may have other ways of classifying the materials. 

How long will they stick? 
Question students about whether they noticed how long the pieces of paper would stick on the 
objects. Challenge them to devise an investigation to compare how long objects remain 
charged. This is similar to the investigation testing the different surfaces and you can give 
students similar help to identify and control variables and to decide what to measure. 
 

 
Enquiry skill 5.1.1 

 

 

Repelling 
Repeat the earlier demonstration using strips of paper or polythene to show repulsion. Ask the 
class why they think that sometimes things attract and at other times they repel. They may have 
some suggestions such as objects that are made of the same material repel each other. 
Challenge them to think of ways they could test whether two charged objects will repel or 
attract. They will have some suggestions which they should be allowed to pursue in groups. 
Help groups to improve the design of their investigations as necessary. Lead them, if possible, 
towards the idea of allowing one charged object to hang freely while they bring the second 
towards it. 

Discuss with the class what they found out and draw out generalisations. Students will find that 
one object may repel another and yet attract a third, which will confuse them. Ask them to write 
down some sentences describing what they found out. 

 
Electrostatics experiments of this nature are 
notoriously difficult to do and get consistent 
results because some objects can change their 
charge according to circumstances. Allow 
students to experiment for themselves and then 
give them, in the next activity, a carefully 
controlled activity. 

 3 hours 

Attracting and repelling 
Know that electrostatic 
charge is generated by 
friction when an insulator is 
rubbed and that two kinds of 
charge can be created in this 
way. 

Know that unlike charges 
attract each other and like 
charges repel.  

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

What repels and what attracts? 
Show the class step by step what they should do. Prepare a table for them to write the results 
into. Give groups four plastic rods, two each of two different materials that charge oppositely 
when rubbed. The rods should be easily distinguished and must be easily suspended 
horizontally from a stirrup or balanced on a pivot so they are free to move. Tell students to test 
for repulsion and attraction between rods that are made of the same materials and those that 
are made of different materials. 

Help them recognise from their conclusions that the rods are charged up differently. This means 
that there must be two kinds of electricity. Introduce the two kinds: positive and negative. 

Write the conclusions on the board in simple sentences for students to copy in their books. 
They will use these conclusions in the next activity. 

More advanced students might wish to discuss the origin of the charge. Show them that the 
rubbing cloth gathers an opposite charge during the rubbing. Also show them that, after 
rubbing, the cloth is attracted to the rod, indicating that the two are oppositely charged. This 
suggests that charged material rubs off one onto the other during the friction. 

 
You will need to know which rod charges 
positively and which negatively. Rods in 
electrostatics kits are usually colour coded. 

Enquiry skill 5.3.1 

 

 
   



181  |  Qatar science scheme of work  |  Grade 5  |  Unit 5P.1  |  Physical processes 1 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

 

Will it repel or attract? 
Remind the class of the rules of attraction and repulsion. Challenge them, in groups, to charge 
up one object and hang it up and then charge up another object and predict whether it will repel 
or attract the hanging object. Then let them test their prediction.  

Tell them that, to avoid confusing results, they should not allow the two objects to touch. Explain 
that this may spoil the activity. They should bring the second object near enough to the hanging 
one to show whether it is attracted or repelled. 

Ask students to write a table in their books that shows in three columns: 
• what they did; 
• what they predicted would happen; 
• what they observed happening. 

Make sure they fill in the second column before the test. 

Circulate around the groups and help those whose predictions seem to be inaccurate. 
 

 

 

 

 

 

 

Enquiry skills 5.1.2, 5.2.1, 5.2.3 

 

1 hour 

Taking care 
Know that electrostatic 
charge is generated by 
friction when an insulator is 
rubbed and that two kinds of 
charge can be created in this 
way. 

Dangers of static electricity 
Show a video or pictures of static discharges, such as lightning. Resources are available on the 
Internet, including streamed video of lightning strikes. Pictures are also available of incidents 
such as the explosions of the R101 and Hindenburg airships, which were caused by static 
electricity that had built up on the airships during flight, discharging to earth. The famous 
eyewitness radio broadcast account of the explosion of the Hindenburg is also available. 

Ask students for their own experiences of static electric shocks, even small ones such as the 
crackling that they may have heard when they comb their hair in dry weather, or when they take 
off a woollen garment. 

Unit 7P.2 contains an account of how a small discharge can be created in the science room 
using readily available (free) materials. Larger discharges can be made using a van de Graaff 
generator, which may be borrowed from a senior school. 

Discuss with the class the dangers associated with large discharges such as lightning. Explain 
that electricity and telephone wires and radio and TV aerials are often hit by lightning, but 
usually there is no damage because of safety measures built into the telephone and electricity 
systems.  

Discuss what students should do, and not do, if they are ever caught out in a storm where there 
is lightning. 

Tell them that one common problem is damage to sensitive electronics in computers that are 
connected to telephone lines. Discuss precautions such as disconnecting the computer modem 
during storms and using surge protection sockets. 
 

 
Many lightning websites can be accessed by 
entering the two words ‘lightning’ and ‘video’ in a 
search engine. 

 

 



182  |  Qatar science scheme of work  |  Grade 5  |  Unit 5P.1  |  Physical processes 1 © Education Institute 2005 

Assessment 

 Examples of assessment tasks and questions Notes School resources 

Amani put a pin through a plastic straw. She then stuck the pin into a pencil eraser so that 
the straw could turn easily, as shown. She rubbed the straw on some woollen material. She 
then rubbed a second straw on some wool and brought it near the first. Describe what you 
would expect Amani to see happening. 

Amani then rubbed a metal ruler with the wool and brought it near the straw. What happened 
this time? 

Amani then rubbed a glass rod with some fur. She knew that the rod would have a positive 
charge. She brought the glass rod near her straw and the straw moved away from it. Is the 
straw charged with a positive or a negative charge? Explain your answer. 

Amani had another piece of plastic and she wanted to know whether it would have a positive 
or negative charge when she rubbed it. Describe how she could find out. 

 

 

 

Look at this list of materials. Put a tick next to the ones that you think could easily be charged 
by rubbing and a cross next to the ones that you think could not be charged. 

• a plastic ruler 

• a steel nail 

• an aluminium pan 

• a strip of newspaper 

• a strip of polythene from a shopping bag 

• a wet plastic comb 

• a balloon 

  

Explain why it is a good idea to unplug your television aerial during a thunderstorm.   

Mohammed cleaned a dusty mirror with a dry cloth. When he looked in the mirror the next 
day it had even more dust on it. Explain why. 

Help Mohammed clean his mirror. Tell him what to do next time if he wants his mirror to stay 
clean a longer time. 

  

Yasir was wearing a nylon T-shirt and a woollen jersey. When he pulled his jersey off, he 
noticed that it stuck to his T-shirt. Why did this happen? 

  

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. 

Devise an investigation to find out whose ruler can be given the biggest electrostatic charge. 
 

  
 

 

Unit 5P.1 
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GRADE 5: Physical processes 2 

Movement 

About this unit 
This unit is the second of five units on physical 
processes for Grade 5. It provides a foundation 
for the study of friction in Unit 5P.3. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 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 know what 
forces are and that they can cause objects to move in the direction of the 
force. They should know that objects can move in different ways. 
 

Expectations 
By the end of the unit, students calculate how fast something is moving. 
They plan and conduct systematic controlled investigations and make 
simple calculations from experimental data. They make accurate 
measurements of time, distance and force. 

Students who progress further use a variety of methods for improving the 
accuracy of measurements of time and distance and understand the 
difference between speed and average speed. 

 

Resources 
The main resources needed for this unit are: 
• investigation planning poster 
• variety of materials on which to investigate the effect of different kinds of 

forces (e.g. paper, card, foam, paper clip, different plastics, modelling 
clay, string, air (in a syringe), wood) 

• kitchen scales or top-pan balance, milk cartons, rubber bands, sand or 
pebbles 

• forcemeters of varying sizes 
• tape measure, metre rules 
• sheets of scrap A4 paper  
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• force, newton, forcemeter 
• distance, time, speed 
• average speed 

UNIT 5P.2 
6 hours 
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Standards for the unit 

6 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

3.10.1 Know that the effects of a force 
depend on its direction as well as its 
size. 

5.12.1 Know that forces are pushes and pulls, and that the unit of force is the 
newton.  

6.15.1 Know that a force on a stationary 
object can cause it to move or to 
change shape and that a force on a 
moving object can cause it to change 
direction, or speed.  

  6.15.6 Represent the forces acting on a body 
with arrows that point in the direction 
of the force.  

 5.12.2 Measure short time intervals and distance, and use these to calculate the 
speed of an object. 

 

2 hours 

Forces 
 

4 hours 

Movement 

 

 

 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. 

 

  5.3.3 Make accurate measurements of time, distance and force. 
 

 

Unit 5P.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Recall earlier work 
Recall the work done on the effects of forces and the different kinds of forces from Grades 2 
and 3. Briefly repeat any key activities. One might be to ask each group to consider how easy it 
is to squash, stretch, bend or twist different materials and to tabulate the results. 

 
Students will need: paper, card, foam, mild steel 
(e.g. paper clip), different plastics, modelling 
clay, string, air (in a syringe), wood, etc. 

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

Measuring forces 
Introduce the concept of forces of different sizes and how they might be measured by asking 
small groups of students to pull objects of different mass across a surface, such as the top of a 
table or the floor. To make the comparison fair, the objects should differ as little as possible, in 
particular the area and nature of the surface in contact with the table should be the same. 
Discuss this with the class and invite suggestions for suitable objects.  

A good solution is to use standard containers, such as cut-off milk cartons, and to put different 
amounts of sand or pebbles in them. So ask each group to add some sand or pebbles to a 
container, find the total mass, pull it with the rubber band across the surface and measure the 
length of the rubber band as they do so. Tell them to record the results and make a bar chart of 
the length of the rubber band, to show how the length varies with the mass of the container. 

Ask students to repeat the activity with forcemeters instead of rubber bands. This time the bar 
chart should show the force required to pull the container. 

 
Students will need: kitchen scales, milk cartons, 
rubber bands, sand or pebbles. Make a small 
hole near the top of one side of the cut-off milk 
carton container. Tie the rubber band to a 
matchstick and put the band through the hole so 
that the matchstick remains on the inside of the 
hole. It can then be used to pull the container. 

Find by trial beforehand what kind of forcemeter 
will be required; 0–1 N or 0–10 N will probably be 
suitable. 

Enquiry skills 5.2.1, 5.3.1 

 

2 hours 

Forces 
Know that forces are pushes 
and pulls, and that the unit of 
force is the newton.  

Make accurate 
measurements of time, 
distance and force. 

Using a forcemeter to measure everyday forces 
It important for students to get an intuitive understanding of the size of the newton. Provide each 
group with forcemeters and allow them to find out the force needed to perform certain everyday 
actions (e.g. opening and closing doors and drawers, lifting a variety of common objects such 
as a book, a bag or a chair). Tell them to tabulate their results.  

If a heavy-duty forcemeter is available, let students try activities such as moving a car or similar 
large object. 
 

 
Enquiry skill 5.3.1 
 
 
 

Safety: Activities involving moving large objects 
must only be carried out under strict supervision. 

 

 

   

Unit 5P.2 
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Objectives Possible teaching activities Notes School resources 

Recall earlier work 
Recall work done on forces, one of the effects of which is to make an object move. Question the 
class to find out what they already know about speed and how it can be measured. Many will 
probably be familiar with a speedometer and will have a concept of speed but it will probably be 
in kilometres per hour and not metres per second, and they will probably not know how to 
measure it 

  

Measuring speed 
Ask groups of students to carry out some simple measurements of distance moved and time on 
some moving objects including a student walking or running and a ball rolling. Tell them to 
calculate the speed in each case. 

After they have measured the time of a student walking or running challenge them to measure a 
short time, such as the time taken to run one step. It is likely that someone will suggest 
measuring the time for a certain number of steps, such as 10, and dividing by that number. Ask 
them to calculate the time for one step from their results. They should recognise that this is a 
common way of measuring short time intervals and that it is useful if the number of steps 
selected is, for example, 10 or 100 so that the subsequent mathematics is easy. 

Allow more advanced students to use light gates and an electronic timer to measure time 
intervals very accurately.  

 
Enquiry skill 5.2.4 

 
 

 
 
 
 
 
 
ICT opportunity: Use of light gates. 
Enquiry skill 5.3.1 

 

4 hours 

Movement 
Measure short time intervals 
and distance, and use these 
to calculate the speed of an 
object. 

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. 

Make accurate 
measurements of time, 
distance and force 

 

A challenge: who can make the fastest paper aeroplane? 
Separate the issue of making and testing the paper aeroplane from that of working out its 
speed. Form students into groups and ask individuals in the groups to make aeroplanes and to 
test them to find out which is the fastest. They will have to consider what variables they must 
take into account and which they must hold constant in the test (e.g. aeroplanes must be made 
of the same materials, tested in the same place, thrown with the same force). 

When the aeroplanes are ready for testing, ask the class about what they will have to measure 
if they are to measure speed. They will probably identify the distance travelled and the time 
taken as variables to measure. Introduce them to various different ways of measuring distances 
(e.g. tape measure, metre ruler, trundle wheel) and ask them to select the one they consider 
best for the task. Give help over measuring the time. A stopwatch is desirable but not essential. 
Encourage advanced students to think of ways of improving the accuracy of the measurement 
of such a small time interval.  

Discuss, with more advanced students, the desirability of taking a number of results and 
averaging. 

Provide assistance in calculating the speed of the aeroplanes after time and distance have 
been measured. Ensure that the correct units (metres and seconds) are used. 

When the fastest aeroplane in each group has been identified, hold an intergroup competition to 
find the fastest in the class. 

Students may point out that the speed of the aeroplane varies throughout its flight. This offers 
an opportunity to introduce the concept of average speed in an intuitive way. 
 

 
Stopwatches are desirable but not essential. An 
investigation planning poster is useful. Use 
scrap A4 paper for the aeroplanes. 

 
 
 
 
 
 
 
One way of measuring a small interval 
accurately is to use two stopwatches. One is 
started at the beginning of the interval and the 
other at the end. They are then both stopped 
simultaneously and the time interval is the 
difference between the readings. 
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Assessment 

 Possible assessment activities Notes School resources 

Which of the following are examples of forces? 

A. The weight of student sitting on a chair. 

B. The speed of a football entering the goal. 

C. The pull of a lorry on a trailer. 

D. The flow of electricity through a bulb. 

E. The heat of the Sun. 

 

 

 

 

 

 

A boy kicks a ball. The diagram shows the path of the ball. How can you tell from the path of the 
ball that a force is acting on it? 

 

 

The diagram shows a lift going down a lift shaft. A force is applied to the lift as shown by X. 
What effect will this force have on the lift? 

  

 

You want to measure the length of a number of objects. You have a 30 cm ruler, a metre ruler, a 
20 m tape measure and a trundle wheel. Which of these would you use to measure: 

a. the width of a book;  

b. the width of a football pitch; 

c. the height of your friend; 

d. the distance from your school to your home? 

  

In a group, design and make balloon-powered trolleys from any suitable materials (each trolley 
made must use just one, identical, balloon). Test them by calculating their speed over a 
measured track.  

Enquiry skills 5.1.1, 5.3.2, 5.3.3 
 

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. 

Rashid can run 100 m in 20 seconds. What is his average speed?   

 A maize plant grows 20 cm in 25 days. What units would you use to explain how fast it was 
growing? In these units, how fast did it grow? 
 

  

 

Unit 5P.2 
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GRADE 5: Physical processes 3 

Friction 

About this unit 
This unit is the third of five units on physical 
processes for Grade 5 and builds on the work 
covered in Unit 5P.2. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 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 know what 
forces are, that they have direction, and that they can stop as well as start 
objects moving.  
 

Expectations 
By the end of the unit, students know that friction is a force that opposes 
movement and that air and water resistance slow objects down. They 
perform tests to show what shapes move best through water and air. They 
identify patterns in observations and draw generalised conclusions from 
them, and make simple calculations from experimental data. 

Students who progress further make accurate quantitative measurements 
of frictional forces under different conditions, understand the difference 
between dynamic and static friction and explain clearly the role of friction in 
everyday phenomena involving movement. 

 

Resources 
The main resources needed for this unit are: 
• an inclined plane made from a wide plank of board about 50 cm wide by 

2.5 m long, chamfered at the lower end so that objects moving down it can 
move smoothly off the bottom to the horizontal (the high end can rest on 
one or two rows of bricks) 

• forcemeters of various sizes 
• investigation planning poster 
• large water trough or school pond 
• children’s modelling clay, tall glass vessel (such as a large measuring 

cylinder) 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• force, friction, newton, forcemeter, 
• air resistance, water resistance 
• streamlined, aerodynamic 

UNIT 5P.3 
11 hours 
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Standards for the unit 

11 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

3.10.1 Know that the effects of a force 
depend on its direction as well as its 
size. 

5.12.1 Know that forces are pushes and pulls, and that the unit of force is the 
newton. 

 

 5.12.3 Know that friction is a force that opposes movement and that the nature of 
the surfaces in contact influences the size of the frictional force. Distinguish 
between dynamic and static friction.  

 

5.12.2 Measure short time intervals and 
distance, and use these to calculate 
the speed of an object. 

5.12.4 Know that water and air resistance slow an object down when it moves 
through water or air and that the shape of an object affects the size of this 
resistance.  

6.15.4 Know that when forces on an object 
are unbalanced, there is a resultant 
force on it that can cause it to change 
its shape, speed or direction of 
movement. 

5 hours 

Friction 
 

6 hours 

Air and water 
resistance 

 

  6.15.5 Know that air resistance and water 
resistance are forms of friction that 
affect the speed of objects moving 
through the air or the water, and know 
that the terminal velocity of a falling 
body is reached when the forces 
acting on it are balanced. 

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

 

Unit 5P.3 



191  |  Qatar science scheme of work  |  Grade 5  |  Unit 5P.3  |  Physical processes 3 © Education Institute 2005 

Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Think of an effective and simple demonstration of friction to start the unit. For example, draw a 
chalk line on a smooth concrete floor and sprinkle some sand on one side of the line. Ask pairs 
of students of similar build to pull against each other on a piece of rope, one standing on the 
sandy side of the line and the other on the clean side. Discuss why the student on the clean 
side always pulls the other one across the line. 

 
The surface used must be quite smooth. 

 

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

 

Recall earlier work on forces 
Discuss earlier work on forces from Unit 5P.2 and ensure that students are clear what forces 
are, how they can be measured and that they have an intuitive idea of how big one newton is 
(the weight of a small apple). 

  

A challenge 
This challenge may be set either at this stage in the unit or at the end. Set up an inclined plane 
and set three tins containing different sorts of soup rolling simultaneously (without pushing 
them). Tell students to observe what happens and ask them to think about their observations 
and offer explanations at the end of this unit. 

All students will realise that differences are caused by the contents. More advanced students 
will appreciate that the internal friction – resistance to movement – of the soup will affect how 
fast the tin will move and how far it will roll before it comes to a stop. 

 
You will need three tins of soup of identical size. 
One must be a clear soup (consommé), the 
second a creamy soup and the third must be 
thick and contain lumps. (A fourth tin containing 
something solid could also be used.) 

 

5 hours 

Friction 
Know that forces are pushes 
and pulls, and that the unit of 
force is the newton. 

Know that friction is a force 
that opposes movement and 
that the nature of the 
surfaces in contact influences 
the size of the frictional force. 
Distinguish between dynamic 
and static friction.  

Pulling boxes across different surfaces 
Recall the activity in Unit 5P.2 in which containers holding different masses of sand or pebbles 
were pulled using a forcemeter. Challenge students to investigate the effect of different surfaces 
on this activity. Ask them to work in groups to plan their investigation (an investigation planning 
poster will help them) and to decide on their method and on which variables they will hold 
constant. Some trialling will be necessary to decide, for example, what is the best mass for the 
box. 

One way to do this investigation without a forcemeter is to place different surfaces on an 
inclined plane. The plane can be raised slowly until the box placed on it begins to move down. 
Tell students to measure the angle of the plane at this point. 

Ask students to express their results graphically. 

Take the activity further by introducing the idea of lubrication using a liquid, or of using solid 
artifacts such as beads or rollers, to make the boxes move more easily. Polystyrene beads are 
very effective but must be used with care. 

Ask students to design and carry out a further investigation to discover how the area of the 
bottom of the box affects the size of the frictional force between the box and the surface. In this 
case the variables will be the area of the box and the force needed. The nature of the surface 
and the mass of the box contents should be controlled.  

 
Suitable containers can be made from the 
bottom part of a cardboard milk carton. Make a 
small hole in one end and pass a knotted string 
through from the inside so that the box can be 
pulled with the string. 

Enquiry skills 5.1.1, 5.2.1, 5.3.2 

 
 
 
 

Safety: Make sure that polystyrene beads do 
not get on the floor as they make it deceptively 
slippery and can cause serious falls. 

 

 

Unit 5P.3 
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Objectives Possible teaching activities Notes School resources 

Dynamic and static friction 
Using an inclined plane in the previous activity will demonstrate clearly the difference between 
dynamic and static friction. Once the carton has started to move, it moves quickly and easily.  

Encourage more advanced students to find the angle of the plane sufficient to just overcome 
dynamic friction. This is the angle at which the box, once nudged into motion, just continues to 
move at a constant speed. 

  

Useful friction 
Ask students if they have ever tried riding a bicycle that has oil on its brake pads. Lead this 
conversation on to identify useful examples of friction. They will be able to identify many 
examples, including the design of shoe soles, car tyres and brake pads. There are many 
examples of useful friction in sport. Some students may be interested in car clutch plates – and 
even shock absorbers – as other examples. 

Link this discussion to Unit 5P.1 on static electricity. 

Ask students, in groups, to contribute to a display on ‘useful friction’. Each group should identify 
a different element in the topic and develop it through research and drawing. Encourage them 
to make this interactive using display software and include video clips. 
 

 
Safety: Make it clear that it is dangerous to ride 
a bicycle with oiled brake pads. 
 
 
 

 

ICT opportunity: Use of display software to 
make an interactive display on friction. 

 

Introduction 
Provide simple examples of air and water resistance on which to base a discussion. Ask 
students to try running across the playground with a large piece of card in front of them. Ask 
them to move a plastic ruler through a bowl of water first by pulling it by its edge and then by 
pulling the flat side. 

 
Large sheets of card from cardboard boxes are 
suitable, as are sheets of hardboard. 

Pulling a plastic ruler through water by its flat 
side can break the ruler. 

 

Dropping shapes made from children’s (oil-based) modelling clay into water 
The movement of objects through water can be studied by dropping a piece of plastic modelling 
clay through a tall cylinder of water. Challenge students, working in groups, to predict what 
shapes will fall fastest through water and to set up an investigation to test their predictions. They 
will need help identifying and controlling variables. An important variable to control is the volume 
of the modelling clay; one way of doing this is to use the same piece of clay for all experiments. 

Students will have intuitive ideas about what shapes will sink fastest; remind them of the shapes 
of boats and fish. Challenge them to make a shape that sinks slowly. 

They will have to make some decisions about how to measure the time: do they measure the 
time for the whole drop or for the movement between two marks on the side of the jar? 
Encourage more advanced students to calculate the speed of the dropping object (Unit 5P.2). 
Discuss issues of accuracy, such as how to measure the small time interval accurately, the 
desirability of repeating the drop several times and averaging, and ignoring rogue results. 

 
Enquiry skills 5.1.1, 5.1.2 

The modelling clay must be water-resistant. The 
usual commercially available material made for 
children is suitable. 

The investigation planning poster will help 
identify variables and deciding which to control. 

 

 

6 hours 

Air and water resistance 
Know that water and air 
resistance slow an object 
down when it moves through 
water or air and that the 
shape of an object affects the 
size of this resistance.  

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

Making differently shaped boats 
This investigation is similar to the one above but uses simple model boats made out of pieces of 
wood of similar volume. Tell students to pull the boats through the water using a forcemeter. 

 
This will require access to a large sink or trough 
of water, or a school pond. 
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Objectives Possible teaching activities Notes School resources 

Air resistance 
This activity is similar to the one with plastic modelling clay and water. Challenge students to 
investigate how the shape of an A4 sheet of paper affects the time it takes to drop a particular 
distance. Tell them to drop the paper a measured distance down a stairwell or from a balcony 
into the hall.  

Add an additional element to this challenge by supplying a small weight, such as a paper clip. 
You can then ask them to design and make a shape that uses the whole sheet of paper (or, to 
make it easier, half an A4 sheet) and the clip, that drops the slowest. This will allow them to 
experiment with paper folded into aerodynamic shapes that encourage it to spin and fall slowly. 

 
Enquiry skills 5.1.1, 5.1.2 

 

 Applications of water and air resistance 
Ask students individually to think of examples of natural and artificial objects that are shaped 
(a) to allow them to move through water or air fast and/or (b) to prevent them from moving 
through water and air fast. Ask them to bring pictures or examples to the class and to make a 
display of them. 

Draw the attention of students to the collection of different kinds of sail-driven boats in Doha 
harbour. These provide examples of different hull shapes and sail shapes that match 
performance in the water to the way the boat is used. Discuss these with students, noting in 
particular how fast yachts (and speedboats) are designed to lift out of the water and plane along 
the surface when moving at speed. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Ghada is investigating the force needed to pull a block of wood along the 
top of the bench. She uses the equipment shown in the diagram.  

She records the weight of the masses that are needed to make the wood 
slide. 
 

Weight on top of the 
block of wood (N) 

Weight of the slotted 
masses (N) 

0 2 

5 3 

10 5 

20 9 
 
 

 

a. Draw a bar chart showing the weight of the slotted masses in each experiment.  

b. If she changed the weight on the top of the block of wood to 15 N, what would be the weight 
of the masses that made it slide. 

c. If she fixed a piece of sandpaper on the bench under the block of wood, explain how the 
results would change. 

  

The diagram shows a chain hanging down over the edge of a table. Two of the forces on the chain 
are: 

• the weight of the part of the chain which is hanging over the edge; 

• friction between the chain and the table. 

The chain is not moving. What does this tell you about these two forces acting on the chain? 

The chain is moved slightly to the right. It begins to slide off the table. What does this tell you 
about these two forces now? 

Describe how the size of each force (the weight and the friction) changes as the chain slides off 
the table. 

How does the speed of the chain change as it slides off the table? 

QCA Key Stage 3, 2001, level 6 

 

 

Imagine you woke up one morning and all friction had stopped for the day. Write about some of 
the things that happened to you during the day. 

 
 

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. 

 

Design and make the most effective parachute to slow the drop of an object (such as a golf 
ball). The maximum weight of the object plus parachute should be specified and appropriate 
standard test conditions should be described. 
 

Enquiry skill 5.3.2  

 

Unit 5P.3 
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GRADE 5: Physical processes 4 

Magnetic forces 

About this unit 
This unit is the fourth of five units on physical 
processes for Grade 5.  

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 7 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 children 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 have a basic 
understanding of the concept of a force and will be aware that magnets 
attract some, but not all, metal objects. 
 

Expectations 
By the end of the unit, students know that only certain metals can be 
made into magnets, that magnets have two poles and that unlike poles 
attract each other and like poles repel. They know that magnets attract iron 
but not other metals. They plan and conduct systematic controlled 
investigations. 

Students who progress further know that the Earth has a magnetic field 
and know how freely suspended magnets orient themselves relative to the 
field. They also know that magnetism can be induced in magnetic materials 
using other magnets and that such magnetism can be destroyed by 
treatment such as hitting the induced magnet. 

 

Resources 
The main resources needed for this unit are: 
• a collection of magnets (e.g. toy magnets, fridge magnets, bar magnets) 
• a collection of small pieces of various materials to be tested for 

magnetism 
• activity planning sheet 
• paper clips, 10 cm nails, cotton 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• magnet, magnetic 
• attraction, repulsion 
• pole, north, south 
• ceramic magnet, plastic magnet 

UNIT 5P.4 
5 hours 
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Standards for the unit 

5 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

 5.13.3 Know that certain metals, such as iron and nickel, can be made into 
magnets. 

 

5.13.6 Distinguish between a metal that is 
magnetic and a metal that is 
magnetised. 

7.19.4 Distinguish between the north and 
south poles of a magnet and know 
that similar magnetic poles repel each 
other and opposite poles attract each 
other. 

3.10.2 Demonstrate that there are forces of 
attraction and repulsion between 
magnets. 

 

5.13.4 Know that magnets have two poles and that unlike poles attract and like 
poles repel each other. 
 

7.19.2 Distinguish between an object that is a 
magnet and one that is attracted to a 
magnet but which is not itself a 
magnet. Know how magnets can be 
made and understand that the test for 
magnetism is repulsion. 

3 hours 

What magnets do
 

2 hours 

What magnets 
are 

 

3.10.3 Know that some metal objects are 
attracted to a magnet but others, 
such as aluminium cans, are not. 

5.13.5 Know that magnets attract objects that contain iron, but not those that 
contain other metals such as aluminium or copper. 

7.19.1 Distinguish between magnetic and 
non-magnetic materials. 

  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. 
 

 

Unit 5P.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Organise students into groups. Hand out a selection of magnets to each group and ask them to 
investigate which objects around them are attracted to magnets and which are not. Tell them to 
write these down in a two-column table as they do it. Discuss the results with the class and 
encourage students, by questioning, to reach a number of conclusions. Write these on the 
board or OHP and tell students to put them in their books. The main conclusions should be: 
• objects made of non-metallic materials are not attracted to a magnet; 
• some metallic objects are attracted but others are not; 
• steel objects are attracted to magnets; 
• objects made out of metals such as copper and aluminium are not attracted to magnets. 

Some of the objects that they use should be small ones that you give them, such as paper clips, 
small nails, plastic counters and coins. Ensure that some of these are magnetic. This is to 
provide students with some ideas to develop in the next section. 

Create a word board for the topic and write new words on it as they are introduced. 

 

Enquiry skill 5.2.3  

Assemble a collection of different kinds of 
magnets. Make sure that some are clearly made 
out of steel, such as toy horseshoe magnets and 
magnets from loudspeakers. 

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

 

3 hours 

What magnets do 
Know that magnets have two 
poles and that unlike poles 
attract and like poles repel 
each other. 

Know that magnets attract 
objects that contain iron, but 
not those that contain other 
metals such as aluminium or 
copper. 

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. 

How strong is a magnet? 
Use this simple question to encourage the class, working in groups, to develop suggestions for 
comparing the strengths of different magnets. Let them to try out some of their ideas.  

Collect all the ideas in a class session and encourage class discussion on the merits or 
drawbacks of each one. This will probably result in a few workable ideas that the groups can try. 
During the discussion, develop the idea of a fair test (controlling variables); they may, for 
example, suggest counting how many objects each magnet will pick up. In such a case, discuss 
the importance of ensuring that all the objects should be identical to make the test fair. 

One possible solution to the problem is to find out how many paper clips each magnet will pick 
up. The controlling variables discussion can include ideas such as dipping the magnets into the 
paper clips in the same way and ensuring that the number of paper clips was more than 
enough. More advanced students may realise that accuracy can be improved if the experiment 
is repeated several times to ensure consistency. 

Discuss possible ways of displaying the results both using a table and using a graph. Tell 
students to select the best way to display their particular results and to display them in their 
books. Help individuals where appropriate.  

 
Enquiry skill 5.1.1, 5.2.1 

 

Unit 5P.4 
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Objectives Possible teaching activities Notes School resources 

Magnetic forces act at a distance 
Students may recall from Grade 3 work that magnets can attract materials at a distance and 
through other materials. Develop this idea in two ways: 
1 Challenge students, in groups, to find out what materials the magnetic force can act through, 

and what it cannot. Ask them to test various different materials (e.g. card, cloth, paper, metal 
sheets, leather, glass); provide some of these. Leave the design of the activity to them but 
help where necessary. Tell them to display the results in a two-column table. 

2 Ask the groups to think of an activity that allows them to find out how far from the magnet the 
force can be detected. One way would be to place a paper clip next to a ruler and move the 
magnet towards it, noting the distance between the clip and the magnet when the clip starts 
to move towards the magnet. The accuracy of this experiment can be improved by repetition. 

In both these activities, ask students to think about all the possible variables that should be 
controlled; using the activity planning sheet can help with this. 

Draw students’ attention to the fact that more paper clips stick to some parts of a magnet than 
others. They should be able to see that there are two parts of every magnet that can hold more 
paperclips than the rest of the magnet (this may not be easy to see with fridge magnets). Tell 
them that these are called the poles of the magnet. Note the word on the magnets word board. 

  

Attraction and repulsion 

This activity should be done in groups if sufficient magnets are available. Suspend one magnet 
so that it can move freely using cotton thread (a wire stirrup for the magnet can be made from a 
paper clip if needed). Bring a pole of the second magnet near a pole of the suspended one and 
note what happens. Then repeat, bringing the other pole of the second magnet near the 
suspended one. Ask students to discuss what they see and to look for a pattern in their 
observations. 

Discuss the results and summarise the significant finding that the two poles on each magnet 
behave in a different way. One will attract and the other will repel the same pole on another 
magnet. Tell students that we call these poles the north pole and the south pole. 

Show more advanced students the origin of these two names by allowing a magnet to come to 
rest when freely suspended in the Earth’s field. This will necessitate a discussion of the nature 
of the Earth’s magnetic field. 
 

This activity requires the use of magnets with 
readily identifiable poles such as bar magnets 
and horseshoe magnets. Fridge magnets and 
magnets from old loudspeakers are often not 
suitable as the poles are often difficult to identify. 
Each magnet should have its N pole clearly 
marked. 

Enquiry skill 5.1.2 
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Objectives Possible teaching activities Notes School resources 

What are magnets made of? 

Give out a selection of different magnets to each group of students and ask them to try to work 
out what they are made of. Ensure that each group has at least one magnet that is obviously 
made of steel. Discuss what the others are made of: there will probably be two kinds: ceramic 
fridge magnets and plastic strips containing metal particles. Explain to the class that both these 
kinds also contain particles of steel, in the first case as part of a ceramic (pot) and in the second 
mixed in with a plastic substance. 

Ask the class if any of the magnets are made out of other metals that they know about, such as 
copper or aluminium. Tell them that only one or two metals can be made into magnets and the 
most common one is the metal iron, which is the main component of steel. 

  

Making magnets 
Give out a steel bar magnet and two large nails (10 cm) to groups and demonstrate the stroking 
method for making magnets. Ask groups to make two magnets and then test them for north and 
south poles as in the earlier activity. 

Give the groups some pieces of other metals, such as copper and aluminium, and ask them to 
find out if these also can be made into magnets. 

Discuss with the groups the conclusions to be drawn from this activity 

Ask more advanced students to find out the effect on the magnetism in the nails of hitting the 
nails hard with a hammer (under appropriate supervision). 

 

Enquiry skill 5.3.2 

 

 

2 hours 

What magnets are 
Know that certain metals, 
such as iron and nickel, can 
be made into magnets. 

 

 

Using magnets 

Encourage all students to contribute to a display on magnets, using actual examples and also 
pictures. The displays should be carefully labelled and any new words placed on the magnets 
word board. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Simple crosswords like this help with mastering English as well as the science 

Clues across 
3 A ___________ will attract paper clips placed near it. 

6 A pole of one magnet will ________ the opposite pole of another magnet. 

8 Every magnet has two of these. 

Clues down 
1 A common metal that is not attracted to a magnet. 

2 and 4 The two poles of a magnet. 

5 This is a metal that can be made into a magnet. 

7 A pole of a magnet will _________ the same pole of another magnet. 

 
 

 

Classify the objects in the box below into the following three categories in a table: 

1 objects that are not made of metal; 

2 objects that are made of metal and will be attracted to a magnet; 

3 objects that are made of metal and will not be attracted to a magnet. 
 

drawing pin  coin  silver bracelet  pencil  CD  shoe  plastic spoon 
gold ring  paper clip  nail  brass screw  plastic bag  newspaper  
handkerchief  magnet 

  
 

  

You can magnetise a nail by stroking it one way with a strong bar magnet. Devise an 
investigation to find out how the strength of the magnet that you make depends on the 
number of times you stroke it with the bar magnet. 

Enquiry skill 5.1.1 
 

Make a list of all the everyday objects that you can think of that contain a magnet. For each 
one, explain the purpose of the magnet.  

  

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. 
 

Muna has a steel screwdriver and she wants to test to find out whether it is a magnet. She 
brings a magnet up to it and the screwdriver is attracted. She concluded that the screwdriver 
was a magnet. Is her conclusion correct? If it is not, what else must she do to test the 
screwdriver? 
 

  

 

 

Unit 5P.4 
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GRADE 5: Physical processes 5 

Making electrical circuits 

About this unit 
This unit is the fifth of five units on physical 
processes for Grade 5.  

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 7 and Grade 2. 

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 have practical 
experience of handling simple battery driven devices such as a torch and be 
aware that such devices do not work unless they contain a charged battery.  
 

Expectations 
By the end of the unit, students construct simple circuits using bulbs, 
switches and cells. They know that a circuit must be complete and have a 
power source for it to work, and that the electricity flows round a circuit from 
the positive pole of the cell to the negative one. They test materials to 
discover whether they are good or bad conductors of electricity. They know 
that increasing the number of cells in a circuit will make bulbs shine brighter 
and that increasing the number of bulbs in the circuit makes them shine less 
brightly. 

Students who progress further can identify and rectify faults in circuits, 
can make some electrical components, such as switches, from everyday 
materials. They understand why electrical appliances very often have 
insulating plastic cases. 

Resources 
The main resources needed for this unit are: 
• a variety of electrical components (e.g. batteries, bulbs, a bell or buzzer) 
• pieces of springy metal, insulated wire, pieces of wood, nails 
• simple tools (e.g. pliers, hammers) 
• common electrical appliances (e.g. a torch, a radio, a kettle, an iron) 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• cell, bulb, switch 
• circuit 
• conductor, insulator 
 

UNIT 5P.5 
8 hours 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

2.9.3 Know that connections with wires to 
the positive and negative poles of a 
cell can make a bulb light. 

5.14.1 Construct simple circuits using bulbs, switches and cells, and know that a 
circuit must be complete and have a source of electrical power in order to 
work. 

 

5.14.5 Represent circuits using circuit 
diagrams. 

 5.14.2 Know that the electricity flows round a circuit from the positive pole of the 
cell to the negative one. 

7.20.2 Represent circuits by circuit diagrams 
and construct circuits given a circuit 
diagram. 

 5.14.3 Test whether a material is a good or bad conductor of electricity and 
recognise that metals conduct electricity whereas non-metals do not. 

 

3 hours 

Electrical circuits
 

3 hours 

Designing 
circuits to solve 
problems 
 

2 hours 
Good and bad 
conductors 

 

 5.14.4 Know that increasing the number of cells in series in a circuit will make 
bulbs shine brighter but that increasing the number of bulbs in series in the 
circuit makes them shine less brightly. 

7.20.5 Understand why adding cells in series 
will increase the current flowing in a 
circuit and that adding cells in parallel 
will not increase the current that flows 
but will allow the current to flow for a 
longer time before the cells run down. 
 

Unit 5P.5 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
This unit allows students considerable free experimentation in making working circuits. 
Encourage them to follow their own interests in making their circuits; these could vary from a 
circuit that lights up a room in a doll’s house to a circuit that triggers a bell when a door is 
opened. The first part of this topic will cover the functions of basic elements in a circuit and the 
second will be free development of this knowledge.  

Ask students to recall what they know from earlier work on electrical circuits. Do this by asking 
them to explain the functions of various parts of a torch, which you should bring to the lesson 
and then take apart in front of them. Also ask them to explain how the various parts fit together 
so that the torch works. Put the torch together making some deliberate mistakes, such as 
reversing the polarity of one cell or failing to screw the bulb fully home. Challenge the class, 
using their understanding of circuits, to suggest how you might try to make it work. 

 

Students will need a variety of resources for this 
topic (e.g. batteries, bulbs, pieces of springy 
metal, insulated wire, simple tools such as 
pliers) 

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

 

Making circuits 
Organise students into groups, give each group a bulb, a cell and two wires, and ask them to 
make the bulb light up. Ask students to describe what they did. Draw out of them the following 
ideas: 
• a complete circuit is needed for the bulb to light up; 
• the cell has two poles and a wire must be attached to each one for the circuit to work; 
• a bulb also has two terminals to which the wire must be attached. 

Give each group more pieces of wire and a second cell and bulb and challenge them to 
incorporate them effectively into their circuits. 

Ask members of the class to help you draw their working circuits on the board. Do not use the 
formalism of circuit diagrams and make sure that both terminals in the cells and bulbs are 
clearly indicated. 

 
It is not necessary to use bulb holders or cell 
holders for this work: wires should be held 
against the terminals to complete the circuits. 
This requires students to work collaboratively. 
The pieces of wire should be long enough to 
facilitate this. 

 

Switches 
Introduce the idea of a switch using two pieces of wire that touch each other when the switch is 
on. Ask students to incorporate a switch into a simple circuit. You could, for example, challenge 
them to make a model of the circuit of the electric torch. 

  

Demonstrating a bulb burning out 
Show the effect on a bulb of increasing the number of cells in series that are attached to it. 
Show that eventually the bulb will burn out. Encourage the class to avoid situations where too 
much current passes through a bulb 

  

3 hours 

Electrical circuits 
Construct simple circuits 
using bulbs, switches and 
cells, and know that a circuit 
must be complete and have a 
source of electrical power in 
order to work. 

Know that the electricity flows 
round a circuit from the 
positive pole of the cell to the 
negative one. 

Know that increasing the 
number of cells in series in a 
circuit will make bulbs shine 
brighter but that increasing 
the number of bulbs in series 
in the circuit makes them 
shine less brightly. 

 

Consolidation 
Draw examples of circuits on the board, some of which would work and others would not. Ask 
the class to identify those that would work and suggest ways of rectifying those that would not. 
 

  

 

Unit 5P.5 



204  |  Qatar science scheme of work  |  Grade 5  |  Unit 5P.5  |  Physical processes 5 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

3 hours 

Designing circuits to solve 
problems 
Construct simple circuits 
using bulbs, switches and 
cells, and know that a circuit 
must be complete and have a 
source of electrical power in 
order to work. 

Give the class an opportunity, working in groups, to design and make circuits of their choice that 
solve a problem. These may be circuits that model real situations (e.g. the lighting in a room) or 
they may be circuits that perform a real function (e.g. light up a bulb when someone steps on a 
mat, or ring a bell when a door opens). 

Allow sufficient time for this: groups will need time to improve their initial designs by trial and 
error. 

Another variation of this process is to set a problem to be solved and ask the groups to solve it. 

In both cases, small prizes could be awarded for the quality of thinking behind the solution and 
also the workmanship. 
 

 

Students may require access to simple tools and 
materials such as blocks of wood, nails, a 
hammer, etc. 

 

Finding out what materials conduct electricity 
Challenge students, in groups, to use their knowledge of circuitry to design and make a piece of 
equipment that tests whether or not a substance will conduct electricity. Some groups will need 
help. 

Give them a few metals and non-metals to test (include some liquids, such as methylated 
spirits, water and salt water) with their equipment. 

Ask them to extend their work by testing materials that various objects around the classroom 
are made of. 

Tell them to write their results in a table and to try to draw some simple conclusions from the 
work. The main conclusion should be that metals conduct electricity and non-metals do not. 

Ask more advanced students to test the lead of a pencil. This is made of graphite and is an 
exception to the general conclusion. 

Introduce and define the words conductor and insulator. 
 

 
Enquiry skill 5.1.1 

 2 hours 

Good and bad conductors 
Test whether a material is a 
good or bad conductor of 
electricity and recognise that 
metals conduct electricity 
whereas non-metals do not. 

 

Looking at what electrical appliances are made of 
Give each group an electrical appliance (e.g. a torch, a radio, a kettle, an iron) and ask them to 
find out which parts of it are made of materials that conduct electricity and which are made of 
insulating materials. They should use the test equipment developed earlier to do this (also show 
them a commercial continuity tester and let them use it). 

Discuss their results and ask for suggestions for the reasons for some of them. In particular, 
draw out the need for the outer parts of an appliance to be made of an insulator, for safety 
reasons. Ask them to summarise their findings in a table that also explains some of them. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

a. The drawing on the right shows the parts of a torch. 

 Najib closed the switch. Why did this turn on the torch? 

b. The drawings below show two other torches. In both torches, the bulbs will not light even 
when Najib closes the switches.  Look carefully at the drawings. 

 i. Why is the circuit of torch A not complete? 

 ii. What could you do to torch B to get the bulb to light? 

 

QCA Key Stage 3 science, 2004, level 3 (part question)  

 
 

 

Make a table with two columns. The first should have the heading conductors and the second, 
insulators. Put the following materials in the correct column in the table. 

 wool  glass beaker  coin  pencil eraser  plastic pen  nail  wooden 
ruler  drawing pin  key 

Add some objects of your own to each column. 

 

  

Draw a diagram showing how you would connect a cell, two bulbs and a switch so that: 

a. the switch will turn both bulbs on and off; 

b. the switch will turn just one bulb on and off. 

 
 

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. 

Design and make a circuit that switches on a light or a buzzer when a drawer is opened. 
 

  
 

 

Unit 5P.5 
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