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GRADE 2: Materials 4 

Natural and synthetic materials 

About this unit 
This unit is the fourth of four units on materials 
for Grade 2. 

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 3 and Grade 1. 

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, children should already know some 
names of common materials and be able to describe how we use them. 
They should already use descriptive words to describe the important 
characteristics of common materials and classify objects according to the 
material from which they are made. They should be able to classify common 
materials according to shared characteristics. They should know that we can 
change materials by doing things to them, such as heating and cooking. 
They should recognise the importance of using all their senses when 
collecting evidence. They should be able to use both experience and 
information to answer questions. They should be able to sort objects into 
groups according to common characteristics.  
 

Expectations 
By the end of the unit, children use their senses to help describe some 
properties of materials. They classify materials according to whether they 
occur naturally or not. They know that some flexible materials can be 
permanently changed by bending, twisting and stretching whereas others 
only change temporarily. They know that many materials can be changed 
temporarily or permanently by heating. They draw conclusions from 
observations and evidence, make predictions about what might happen in 
an investigation and then test them. They know and use correct scientific 
terminology and communicate results in a variety of ways. 

Children who progress further classify simple materials on the basis of 
their physical properties. They will compare materials according to common 
properties. They recognise that the properties of materials can be modified 
by the way they are processed. They classify the ways we change materials 
as temporary or permanent changes and give examples. They devise fair 
tests based on predictions and recognise when a conclusion is justified. 
They identify patterns in their observations and draw valid conclusions from 
observations and data. 
 

Resources 
The main resources needed for this unit are: 
• whipping cream, cream in aerosol can, whisk, bowls 
• natural and synthetic dyes, at least one natural and one synthetic fabric 

(white) for dyeing, disposable gloves, apron, hob, washing powder 
• selection of materials with varying flexibility (e.g. grass, straw, pine cones, 

twigs, thin dowelling, lollipop sticks (plastic, wooden, card), expanded 
polystyrene packaging pellets, plastic and paper straws, thin wire (e.g. 
soldering wire, copper wire), plastic cable insulation, polythene, 
polystyrene and paper cups, aluminium can or foil) 

• selection of sweets (e.g. liquorice laces, liquorice sticks, marshmallows, 
wine gums, jelly babies, soft toffees, marzipan fruits, fruit jellies, Turkish 
delight, nougat, chewy bars, toffees, boiled sweet, lollipops) 

• dried spaghetti and marshmallows 
• thermoplastics (available from www.tts-group.co.uk)  
 

Key vocabulary and technical terms 
Children should understand, use and spell correctly: 
• found naturally, not found naturally 
• change, change back, twist, stretch, bend, mould, flexible, snap 
• heat, cool, melt 

UNIT 2M.4 
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Standards for the unit 

4 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 2 standards 
 EXTENSION STANDARDS 

1.7.3 Classify common objects according 
to the material from which they are 
made. 

2.7.4 Know that both natural and synthetic materials are often changed further 
before they are used. 

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

1.7.4 Show that one material can often be 
used to make a variety of different 
objects. 

  

1.7.2 Describe the important physical 
characteristics of common materials. 

2.7.5 Know that some flexible materials can be permanently changed by 
bending, twisting and stretching whereas others are changed temporarily. 

3.9.4 Compare materials according to 
common properties, such as … 
flexibility … 

4.11.2 Know that changes of state are 
reversible. 

K.6.4 Know that materials can change in 
different conditions. 

2.7.6 Know that many materials can be changed either temporarily or 
permanently by heating. 

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

1.1.1 Use all their senses to collect 
evidence. 

2.1.1 Collect data in a systematic manner. 3.1.2 Make and test predictions and draw 
conclusions from observations and data. 

1.1.2 Use both experience and information 
to answer questions. 

2.1.2 Draw conclusions from observations and data. 3.1.3 Make systematic observations and 
identify patterns. 

2 hours 

Changing natural 
and synthetic 
materials 
 

1 hour 

Flexible materials
 

1 hour 

Heating materials 

1.1.3 Make regularly changing collections 
of objects of scientific interest from 
the local environment. 

2.2.1 Know and use the names of phenomena and objects they have observed. 3.2.1 Classify data according to shared 
characteristics and identify trends and 
patterns. 

 1.2.1 Classify objects into groups 
according to common characteristics. 

2.2.2 Sort objects into groups, make simple comparisons and identify trends and 
patterns.  

3.2.4 Use words in their scientific context. 

Unit 2M.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

These activities build on work done in Unit 2M.1 on natural and synthetic materials, with a focus 
on the permanent or temporary nature of the changes. Therefore, remind children of the work 
they carried out in that unit. 

 
 

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

Natural and synthetic cream 
In this activity, children compare two types of whipped cream: a carton of double or whipping 
cream and synthetic cream in an aerosol can. This is best done as a class demonstration. Show 
children the two containers (as bought) and ask them: 
• What is inside each container? 
• What is the same about them? 
• What is different about them? 
• Where do they come from? 
• Which do you prefer? Why? 

If children do not suggest it, compare the ingredients in each container so that they appreciate 
that one type is natural and the other synthetic. 

Let children watch as you whip a bowl of double or whipping cream with a whisk; squirt a similar 
amount of synthetic cream into another bowl. Ask children why there seems to be more cream 
once it has been whipped. Tell them that the cream will be left for 30–60 minutes, and ask them 
to predict what will happen to both bowls of cream. They will notice that the natural cream remains 
the same, but the synthetic cream reduces to a small quantity of liquid in the bottom of the bowl. 
Ask children why they think this is. The natural cream is changed permanently by whisking it, and 
the air is trapped inside the cream. However, the synthetic cream is changed only briefly – air is 
pushed into it when it is squirted from the can and then escapes slowly over time. 

 
Discussion could be extended to cover other 
foods that have both dairy and non-dairy 
alternatives, such as ice-cream, 
butter/margarine and cheeses. 

Enquiry skills 2.1.2, 2.1.3 

 

 

 

 

2 hours 

Changing natural and 
synthetic materials 
Know that both natural and 
synthetic materials are often 
changed further before they 
are used. 

Collect data in a systematic 
manner. 

Draw conclusions from 
observations and data. 

Sort objects into groups, 
make simple comparisons 
and identify trends and 
patterns.  

Dyeing fabric 
Let children dye white fabrics using synthetic cold-water dyes. Then demonstrate dyeing white 
fabrics using natural dyes. In both cases, different fabrics should be placed in the dye baths at 
the same time (e.g. polyester, cotton, acetate). Children will see that the resulting colour on the 
natural and synthetic fabrics is different. Dye enough fabric to allow small groups of children to 
carry out further investigations to compare the naturally and synthetically dyed fabrics. 

Ask children to test the colour fastness of these dyes (a) when exposed to sunlight and (b) 
when washed. They should find that naturally dyed fabrics fade very quickly in sunlight and 
when washed, compared with the synthetically dyed fabrics.  

 

Safety: Children should wear rubber gloves 
when dyeing fabrics. Take care when 
demonstrating dyeing fabrics with natural dyes, 
as boiling water is used. 

Enquiry skills 2.1.1–2.1.5, 2.2.2, 2.2.4 

The website www.colour-ed.org provides 
detailed teaching notes for these activities. 

ICT opportunity: Use light sensors to monitor the 
levels of light that the fabrics are exposed to over 
several days. Let children explore the 
www.colour-ed.org website for further information 
on natural and synthetic dyes. 
 

 

Unit 2M.4 



160  |  Qatar science scheme of work  |  Grade 2  |  Unit 2M.4  |  Materials 4 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

These activities build up those in Unit 2M.3, with an additional focus on natural and synthetic 
materials. 

Give children some of the following: grass, straw, pine cones, twigs, thin dowelling, lollipop 
sticks (plastic, wooden, card), expanded polystyrene packaging pellets, plastic and paper 
straws, thin wire (e.g. soldering wire, copper wire), plastic cable insulation, polythene, 
polystyrene and paper cups, aluminium can or foil. Ask children to sort them according to 
whether they are changed permanently by bending, squeezing or twisting, or whether they 
‘spring back’ when released. Then tell them to take a closer look at each group of materials in 
turn, and to think about the following questions: 
• Are there only naturally occurring or synthetic materials in this group? Why do you think that 

is? 
• Are there more naturally occurring or synthetic materials in this group? Why do you think that 

is? 
• Are some naturally occurring materials (e.g. wood) only in one group? Why do you think that 

is? 
• Are some synthetic materials only in one group? Why do you think that is? 
• Would any of the materials snap if bent too far? Which ones? Why? 

Children should notice that the naturally occurring materials are more likely to fall into only one 
category, whereas the synthetic materials can fall into both categories. The properties of 
synthetic materials are much easier to change, as they are established during the 
manufacturing processes. The properties of naturally occurring materials are utilised by people, 
rather than determined by them. 

 
 

Safety: Safety glasses should be worn when 
bending materials such as dowelling or 
expanded polystyrene, in case they snap and 
produce small splinters. 

Enquiry skills 2.1.1, 2.2.1, 2.2.2 

ICT opportunity: Children can create a 
database of properties of naturally occurring and 
synthetic materials. (This can be added to 
throughout activities in this unit.) 

Although paper and card are produced from 
natural sources, they are not naturally occurring. 
For example, during processing, various 
chemicals are added to paper to produce a 
range of paper types with a variety of properties. 

 1 hour 

Flexible materials 
Know that some flexible 
materials can be changed 
permanently by bending, 
twisting and stretching, 
whereas others are changed 
temporarily. 

Collect data in a systematic 
manner. 

Know and use the names of 
phenomena and objects they 
have observed. 

Sort objects into groups, 
make simple comparisons 
and identify trends and 
patterns.  

Give children a range of sweets to sort, including liquorice laces, liquorice sticks, marshmallows, 
wine gums, jelly babies, soft toffees, marzipan fruits, fruit jellies, Turkish delight, nougat, chewy 
bars, toffees, boiled sweet, lollipops. 

Tell them to begin by bending the sweets and observing whether, when released, they spring 
back or remain bent. Ask them to record their findings by drawing colourful pictures of the 
sweets either in two circles or in a table. Then tell them to try stretching the sweets to see what 
happens, and record their results in a table, or ‘before’ and ‘after’ pictures. 

Ask them to look at the ingredients in the sweets to identify naturally occurring and synthetic 
ingredients; you will need to help with this. Children should realise that none of the sweets 
occurs naturally, and that many synthetic ingredients are used in the manufacture of sweets. 

Enquiry skills 2.1.1, 2.2.1, 2.2.2 

 

Safety: Children should not eat the sweets they 
have used for this activity. However, you could 
keep some spare sweets to give to children at 
the end of the lesson. 

ICT opportunity: Children can create a sweets’ 
ingredients database. 
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Objectives Possible teaching activities Notes School resources 

Challenge children to build towers from dried spaghetti and marshmallows. This is a great team-
building exercise, as well as a wonderful way of exploring the flexible/rigid properties of the two 
materials involved.  

Give each group of three or four children two or three strands of dried spaghetti and a 
marshmallow and let them explore their flexibility. Discuss the differences in the materials, then 
tell children that you are going to give each group 24 strands of spaghetti and 12 marshmallows 
to build a stable tower (that stands alone without being held). Carry out a demonstration at the 
front of the class, to show the effects of joining the soft marshmallow and spaghetti together, to 
give them an idea of the challenges they face. After 5 minutes planning time, give each group 
the resources and allow them 15 minutes to carry out the task. Have a few spare sets of 
materials ready for those who may need them.  
 

ICT opportunity: The process and the resulting 
towers can be photographed using a digital 
camera, and the photographs used in a 
classroom display on flexible materials. 

 

1 hour 

Heating materials 
Know that many materials 
can be changed either 
temporarily or permanently by 
heating. 

Draw conclusions from 
observations and data. 

Know and use the names of 
phenomena and objects they 
have observed. 

 

In this activity, children investigate properties of thermoplastics. Two types safe for use by 
children are plastazote and polymorph (available online from www.tts-group.co.uk). Plastazote 
can be heated in the oven, then moulded into masks, toys, protective pads, and so on. 
Polymorph is a granular material which, when added to water at 62 °C, moulds into a malleable 
solid. Children can handle the material, bending and stretching it. As it cools, it becomes less 
malleable. 

Let children try heating these materials again to discover whether the changes are temporary or 
permanent. 

Encourage children to discuss other materials heated in Unit 2M.3 (e.g. clay, wax, chocolate, 
ice) and to classify them according to whether the changes were temporary or permanent. The 
discussion can then follow similar lines to those described above for the flexible materials 
activity. Emphasise that synthetic materials are specifically designed to have certain properties. 
For example, being able to mould materials at low temperatures has many advantages, such as 
safety, low energy costs and ease of moulding. 
 

If a visitor was arranged, as suggested in Unit 
2M.1, children could contact him or her by letter 
or email to ask further questions regarding the 
manufacture, properties and uses of these and 
other thermoplastics. Alternatively, this provides 
another opportunity to invite a visitor to school. 

Enquiry skills 2.1.2, 2.2.1 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Some of the assessments given in Unit 2M.3 can be modified slightly for use in this unit. You can ask any of the questions here orally, if 
appropriate. 

 

Naziba puts some whipped cream on her pudding, ready to eat after her favourite TV 
programme. When she comes back her pudding has changed. 

 

What has happened to Naziba’s cream? Why? What advice would you give Naziba?  

  

Assessment 
Set up activities that allow 
children 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 
to do at home. 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. 

 

 

 

Iktimal and Mahmood are discussing some experiments they have been doing with different 
kinds of dyes. Tick the statements that you agree with: 

 Iktimal: Natural dyes are the best because they give us bright colours.  

 Mahmood: When we took all the fabrics out of the dye, they were all slightly  
different colours!  

 Iktimal: No they weren’t. They were all the same colour, because they were all  
dyed in the same dye.  

 Mahmood: Well, I thought the dyes that were made in a factory were the best,  
because they didn’t fade when we left them in the sunshine.  

 Iktamel: But they fade much quicker than the natural ones when we washed them.  
 

 
 

Unit 2M.4 
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 Examples of assessment tasks and questions Notes School resources 

Fill in the gaps in the table to show what happens to the sweets if you try to bend them. 
 

Name of sweet Bends easily 
(yes or no) 

Describe what happens to the sweet if it is bent 

liquorice lace   

marshmallow   

toffee   

lollipop   

   

   

   
 

Add three more kinds of sweet to the table and write in what happens if you try to bend them.  

Where do sweets come from? 

  

 Colour in the statements that you agree with: 

• Heating materials always changes them for ever. 

• Heating materials is a dangerous way to change them. 

• Natural materials will change back to how they were when you cool them down. 

• Plastics are natural materials. 

• Plastics can be heated up and changed into other shapes. 
 

These statements are examples, and can be 
changed/added to, in order to suit your needs. 
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