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GRADE 3: Materials 2 

Investigating materials 

About this unit 
This unit is the second of two units on materials 
for Grade 3.  

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 4 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 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 be able to 
use their senses to help describe some properties of materials and devise 
simple tests for these properties. They should be able to draw conclusions 
from observations and evidence, make predictions about what might 
happen in an investigation and then test them. They should recognise 
when conclusions are justified. They should be able to label pictures and 
make tables to record observations. 
 

Expectations 
By the end of the unit, children compare materials according to common 
properties and test the properties of materials to find out how appropriate 
they are for the use made of them. They devise fair tests based on 
predictions and recognise when a conclusion is justified. They identify 
patterns in their observations. They collect and organise observations and 
data in tabular and pictorial forms. 

Children who progress further know that there are three states of matter 
and that each has particular characteristics. They make observations and 
collect data systematically, plan a fair test by deciding how to control 
variables, and check and repeat observations to improve accuracy. They 
construct and interpret two-way tables, bar charts and diagrams to 
communicate their results. 

Resources 
The main resources needed for this unit are: 
• plastic and paper cups, aluminium cans 
• variety of tights of different thicknesses and styles 
• 50, 100, 150 g masses 
• packaging materials(e.g. tissue paper, newspaper, foam wrap, bubble 

wrap) 
• ‘fragile’ items (e.g. popadoms, whole potato crisps, meringues) 
• access to a freezer, ice-cube trays, plastic bowls or plates 
• samples of common plastics, such as expanded polystyrene (e.g. some 

food packaging trays), PVC (e.g. some shampoo bottles), polythene (e.g. 
milk containers), polystyrene (e.g. drinking cup from vending machine) 

• materials to test for absorbency (e.g. plastic from a carrier bag, dusters or 
other cotton fabrics, paper towels/tissues, paper, nylon fabrics) 

• materials to test for thermal insulation (e.g. cotton, wool, nylon) 
• small drinks bottles (250–330 ml) 
• samples of naturally and synthetically dyed fabric, white cotton, corks 
• range of filters (e.g. colanders, sieves, tights, tissue paper, paper towels, 

fishing nets, cotton wool) 
• sand, small stones, grit 
• washing-up liquid, glycerine, ‘bubble-blowers’,  
• materials to make ropes (e.g. polythene bags, cling film, long grass or 

straw) 
 

Key vocabulary and technical terms 
Children should understand, use and spell correctly: 
• expressions of comparison: cool, cooler, coolest 
• nouns and related verbs: comparison/compare, description/describe 
• words related to the use of materials: use, purpose 
• expressions making predictions: I think that it will / might / could …, 

because … 
• expressions of reason using because 
• words related to the investigation of properties: investigate, test, describe, 

explain, conclude, evidence 

UNIT 3M.2 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 3 standards 
 EXTENSION STANDARDS 

3.9.4 Compare materials according to common properties, such as hardness, 
strength, flexibility, transparency. 

2.7.2 Devise simple tests for some 
properties of materials. 

3.9.5 Know that the use we make of materials depends on their properties and 
devise tests to find out how appropriate they are for the use made of them. 

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

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

3.9.6 Show and understand how the way in which the material is used can affect 
its properties. 

4.12.3 Explain the properties of metals that 
make them useful. 

5 hours 

Comparing 
materials’ 
properties 

 

5 hours 

Relationship 
between 
materials’ uses 
and properties 

 

 

2.1.1 Collect data in a systematic manner. 3.1.1 Devise a fair test or comparison and recognise when conclusions are 
justified. 

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

 2.1.2 Draw conclusions from observations 
and data. 

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

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

 2.1.3 Make predictions about the outcome 
of an investigation. 

3.1.3 Make systematic observations and identify patterns. 4.2.1 Construct and interpret two-way 
tables. 

 2.2.3 Use correct names of objects and 
processes when describing an 
investigation. 

3.2.2 Display data and observations in tables. 4.2.2 Express results in the form of bar 
charts. 

 2.2.4 Make a display of data collected. 3.2.3 Use labelled pictures to communicate observations. 4.2.3 Record observations in diagrammatic 
form and interpret simple diagrams. 

 2.2.6 Make pictograms with simple scales 
to assist in data display. 

3.2.5 Use a variety of methods to record and communicate observations and 
data collected. 

4.2.4 Classify data and observations and 
draw conclusions from the 
classification. 
 

Unit 3M.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

5 hours 

Comparing materials’ 
properties 

Compare materials 
according to common 
properties, such as 
hardness, strength, 
flexibility, transparency. 

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

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

Make systematic 
observations and identify 
patterns. 

Display data and 
observations in tables. 

Use labelled pictures to 
communicate observations. 

Use a variety of methods to 
record and communicate 
observations and data 
collected. 

Material strength  
Remind children (from Unit 3M.1) that the strength of materials refers to (a) how easy it is to crush 
a material and (b) how easy it is to stretch a material. Either of these properties can be tested.  

For the crush test, use different types of cups/containers made from paper, plastic, aluminium. 
Discuss the factors required for a fair test, and ask children: 
• Is the size of each container important? Why? 
• How should we crush the containers in a fair way? (e.g. discuss squashing/squeezing by 

hand, placing masses on the container, vertical or horizontal position of containers.) 

Let children carry out the test, and record their observations in tables, as pictograms or as 
labelled pictures of the cans at different stages in the investigation. Tell them to compare their 
results to decide which are the strongest and weakest materials.  

For the stretch test, carry out an investigation of tights. To set a context, produce a fictitious 
letter from a ballet school that wants to recommend the best tights for students to wear for their 
weekly practice. Show children a range of tights of different sizes, thicknesses, patterns and 
colours to stimulate discussion about differences between pairs of tights, and to help them 
decide which factor they want to focus on for their investigation. Once they have decided which 
factor they want to investigate (e.g. does the thickness affect the stretchiness or do patterns 
affect the stretchiness), tell them to plan their fair test. Labelled pictures can form part of this 
planning process. Encourage children to make predictions about the outcome, giving reasons. 

For each pair of tights tested, ask children to measure how far the tights stretch with a specific 
mass, say 100 g, added. Ask more able children to measure the stretch after adding 50, 100, 
150 g, and so on, to each pair of tights.  

Suggest to children that they record their results using the real tights – by pinning them to paper at 
the length to which they stretched. Also encourage them to measure the length of each pair of tights 
and produce a bar chart. If everyone has carried out the same investigation, do this as a class 
exercise, in which children take it in turns to stick a gummed square to a graph with prepared axes 
and the tights named on (and samples stuck to) the horizontal axis. Encourage more able children 
to record the data in line graphs, with different colours of lines representing different pairs of tights. 

During discussion of the data, refer back to children’s predictions. Ask questions such as:  
• Were the results what you expected? 
• How were they different? 
• Why were they different?’ 

 
Enquiry skills 3.1.1–3.1.3, 3.2.2, 3.2.3, 3.3.1, 
3.3.2 
 

 
 
 
 

 

 
 

Children should be moving away from the idea 
that colour is an important variable, but some 
may still need to investigate this in order to 
appreciate its irrelevance. 
 
 
 
 

 

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

 

 Ask children to complete the activity by writing a letter of recommendation to the ballet school, 
backing up their claims with evidence (e.g. bar charts).  

Make a display of the investigative process with headings such as ‘Planning’ and ‘Doing’, and 
including the original letter, planning pictures, tables of results, bar charts and final letters to the 
ballet school. 

  

Unit 3M.2 
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Objectives Possible teaching activities Notes School resources 

Shock absorption  
Ask children to carry out tests on a range of packaging materials to find the most suitable to protect 
fragile objects. Give them a range of materials (e.g. tissue paper, newspaper, foam wrap, bubble 
wrap) and ask them to select, with justification, three materials, ranging from poor to excellent for 
the purpose. Use easily breakable foods (e.g. popadoms, whole crisps, meringues) as the fragile 
objects. Follow the process described in the ‘material strength’ investigation above to investigate 
these materials. Suggest a context for the investigation (e.g. the needs of packaging companies, 
makers of fragile objects, people wishing to move house and protect their possessions).  

Possible tests involve dropping the object wrapped in the material from a height of 1–2 m, or 
dropping a mass of 100–200 g onto the object. Encourage more able children to increase the 
height or mass gradually for each packaging material, thus offering the opportunity of recording 
in line graphs instead of bar charts. 

 
Enquiry skills 3.1.1–3.1.3, 3.2.2, 3.2.3, 3.3.1, 
3.3.2 

 

Melting ice  
In this investigation, children explore the affect of placing ice in different parts of the classroom on 
the time taken for the ice to melt. Help children to devise a fair test, making sure they consider 
such things as the size of the ice pieces and the types of containers used. Encourage discussion 
of the differences between different locations in the classroom (e.g. how cold or warm, light or dark 
it is). Then get children to build on this discussion to make predictions, accompanied by reasons. 
Help the class to decide how often they should observe the ice to see whether it has melted. 

The investigation is best carried out as a whole class split into groups (e.g. each group takes 
responsibility for one pot of ice). Create a class table, which the children complete every 5 or 10 
minutes, by placing a  or a  in the appropriate place to indicate whether their ice has melted. 
The time can be measured using a stopclock, alarm clock or sand timer. 

When all the ice has melted, ask children to look at the table of results and discuss the effects of 
location on the ice. Ask them to consider ways of preventing the ice from melting, and to suggest 
what would happen to other materials (e.g. chocolate, butter, wax) if left in similar places.  

Give each child is given a part-prepared bar chart and asked them to complete it using the 
information in the class table. Also ask them to write down what the results tell them. The more 
able the children, the less information you should provide for creating the chart. 

 
Enquiry skills 3.1.1, 3.1.2, 3.1.3, 3.2.2 

 

 

 

 

 

 

 

 

 

 

Exploring plastics 
Let children investigate different plastics to observe what happens to them when trying to 
crease them. Use samples of expanded polystyrene (e.g. some food packaging trays), PVC 
(e.g. some shampoo bottles), polythene (e.g. milk containers), polystyrene (e.g. drinking cup 
from vending machine). Children will find that some plastics will snap, some will crease and 
leave a white line, and others will crease leaving no white line. The white line is referred to as 
stress whitening. Provide the following information to children so that this test can be used as a 
way of identifying unknown samples of plastics. 

snaps expanded polystyrene 

creases polythene 

creases with stress whitening polystyrene, thin PVC and some polythene 
 

 
Further details on this and other activities on 
plastics’ properties can be downloaded from 
www.psep.org. 
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Objectives Possible teaching activities Notes School resources 

Absorbency  
The context for this investigation is finding the best materials for a nappy (i.e. the material on the 
inside needs to be very absorbent, but the outer layer should not be). Produce fictitious letters 
from a nappy company or unhappy parents to provide a starting point. Materials to test could 
include plastic from a carrier bag, dusters or other cotton fabrics, paper towels/tissues, paper, 
nylon fabrics. 

Let children discuss, either as a class or in groups, the best way to test these materials for their 
absorbency, including fair test conditions. Encourage them to discuss what they think will 
happen (predictions) and their reasons. Examples of tests include: 
• Placing a sample of each material on a paper towel, and pouring/dripping small amounts of 

water onto the material until the water shows on the paper towel (up to a fixed amount). 
Recording and measurement can be by drawing round the wet area on the paper towel, or by 
counting the number of drops of water required before the paper towel becomes wet. 

• Peg strips of each material to a line and hold them in a tub of water so about 1–2 cm of the 
material is in the water. After a fixed amount of time, say 30 seconds, remove the material 
and cut and stick the part that absorbed water onto a record sheet, or measure the length of 
material that has absorbed water. 

Provide guidance to help children determine the quantities and measurements involved and the 
means of recording their observations. Samples of each material can be stuck onto tables on 
record sheets, the size of the sample representing the length of fabric that absorbed water. 

Encourage more able children to display their data in simple bar charts, with names of materials 
on the horizontal axis, and the measurement of length/area of wet material on the vertical axis. 

During the final discussion of the test, refer back to the children’s predictions, and how valid 
they were – including the reasons they gave. Discuss what advice they would give to the nappy 
company regarding the best materials to make the nappy. At this stage, they may wish to 
consider other factors, such as comfort of the nappy. 

 
Enquiry skills 3.1.1, 3.1.2, 3.2.2, 3.3.1 

 

 

 5 hours 

Relationship between 
materials’ uses and 
properties 

Know that the use we make 
of materials depends on 
their properties and devise 
tests to find out how 
appropriate they are for the 
use made of them. 

Show and understand how 
the way in which the material 
is used can affect its 
properties. 

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

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

Make systematic 
observations and identify 
patterns. 

Display data and 
observations in tables. 

Use labelled pictures to 
communicate observations. 

Use a variety of methods to 
record and communicate 
observations and data 
collected. 

Insulation 
In this investigation, children test fabrics for their ability to keep people cool in hot weather. The 
‘people’ can be represented by drinks cans or bottles. Ask children to wrap different fabrics 
round the cans or bottles and shine light from desk lamps onto them. Provide thermometers for 
children to put in each can or bottle and ask them to take and record the temperature inside 
every 5 minutes for, say, 30 minutes. Ask children to make predictions, carry out their 
investigations and record results as suggested elsewhere in this unit. Let children observe 
fabrics closely through a hand lens to aid discussion of the differences between fabrics. 

 
ICT opportunity: Use temperature probes 
inside the three containers, and appropriate 
software to print tables, and plot and print 
graphs. 

Enquiry skills 3.1.1, 3.1.2, 3.1.3, 3.2.2, 3.3.1, 
3.3.2, 3.3.3 
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Objectives Possible teaching activities Notes School resources 

Rub test 
In Unit 2M.4, children may dye fabrics using natural and synthetic dyes. If possible, ask their 
teacher to save some pieces of the fabric for your class to use for this test. Alternatively, collect 
samples of fabric which have been dyed using natural and synthetic dyes.  

If children did carry out the colour-fastness tests in Grade 2, discuss the results. If they did not, 
lead a general discussion on what can happen to coloured fabrics when washed (e.g. what can 
happen to white socks if accidentally washed with very dark clothes) and when they are in 
sunlight for a long time (e.g. what happens to curtains after a few months). 

Introduce children to the idea of quality testing in industry. Companies have to ensure their 
products retain a high quality before selling them, and they carry out lots of scientific tests to 
achieve this. One such test is the rub test, which children can mimic by attaching a piece of 
plain white cotton to a cork with a rubber band and rubbing it against the dyed fabric a specified 
number of times, with a constant pressure and a constant speed. If the resulting piece of white 
cotton does not have any dye visible on it, the dyed fabric has passed the quality control test. 
Before setting up the test, let children discuss how they will achieve a constant pressure and 
speed (e.g. a weighted long-handled spoon on top of the cork, which is pushed and pulled to 
the tick of a metronome). Ask them to make predictions on what they think the outcome will be, 
with justifications for their predictions. Children who have carried out the Grade 2 dye activities 
should have a great deal of prior knowledge to use at this point. 

Encourage children to discuss how to record their data; suggestions may include sticking 
samples of each fabric next to the piece of white cotton on which they were rubbed to a record 
sheet. These will form a very visual set of data for use when discussing the outcomes. 

 
Enquiry skills 3.1.1, 3.1.2, 3.2.2, 3.2.3, 3.3.1 

 

For visual examples of the test equipment and 
recording methods used by scientists in industry, 
visit www.colour-ed.org, and select the 
Teachers’ notes in the activity ‘Quality testing of 
dyes’. 

 

Filtration 
Place a sample of seawater in a 1 litre bottle, and make sure it contains sand and small stones. 
Show children the seawater. Tell them that this is to be turned into drinking water and ask them 
to think about what the first step in achieving this might be. Collect their ideas on the board or 
OHP; if no one has suggested using any kind of sieves or filters, add this as your idea. Discuss 
each idea in turn, and decide which will form the basis for investigation. A range of ideas could 
be chosen by different groups, or the whole class could carry out the filtration activity. 

Make up individual samples of seawater for children in small (say 330 ml) drinks bottles, 
ensuring that there are similar amounts of sand and stones in each sample. Show children a 
range of filters (e.g. colanders, sieves, tights, tissue paper, paper towels, fishing nets, cotton 
wool). Allow each group to select three filters to test, ranging from one they predict to be poor to 
one they predict will be excellent. Ask them to provide justification for their choices. 

 
If children’s ideas highlight misconceptions, they 
may need to test the ideas before they 
appreciate this.  

Safety: Check local regulations to find out 
whether seawater can be used in the classroom. 
If not, make up samples using tap water, salt, 
sand and stones. 

Enquiry skills 3.1.1, 3.1.2, 3.1.3, 3.2.2, 3.2.3, 
3.2.5, 3.3.1, 3.3.3 
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Objectives Possible teaching activities Notes School resources 

In devising their test, encourage children to think about the measurements they will make, including 
time taken to filter the sample (an important consideration in industry), as well as how they might 
measure the success of the different filters. The effectiveness of filters can measured by: 
• recording the amount of material filtered out; 
• allowing each filtrate to settle and recording the amount of sediment; 
• holding samples up to the light for a visual comparison. 

Encourage children to make drawings of both the filtered-out materials and the resulting 
sediment in the filtered samples. 

 
 
 
 
 
 

 

 

During the discussion of the results, children should mention the sizes of the holes in the 
different filters. They may not realise that some materials have holes; discuss this and let 
children hold materials to the light and observe them through a hand lens so that they can see 
the holes. Let them look at filtration materials under a microscope to see the hole (or ‘pore’) 
size. Discuss filtration systems (often used in industry) in which large-holed filters remove large 
lumps and then progressively finer filters are used until the smallest lumps are removed. This 
prevents the fine filters from getting clogged with all the large lumps. 

ICT opportunity: Use light sensors to measure 
light shining through each resulting water 
sample. The more light that passes through, the 
more successful the filtration. 

 

 

Blowing bubbles 
The cost of materials is an important consideration in industry. Let children investigate this 
alongside the properties of materials, by challenging them to mix a bubble-blowing mixture that 
is fun to use and cost-effective. 

Tell them that a bubbles company is thinking of adding a new ingredient to its mixture: 
glycerine. The company has heard that glycerine improves the bubble mixture in some way. 
However, it wants to introduce glycerine only if it is sure it is effective, as it is expensive. The 
company currently uses 50% water and 50% washing-up liquid. 

Ask children to plan their investigations to try different ratios of water/washing-up liquid to 
glycerine. Tell them they need to decide what a good bubble mixture produces (e.g. large 
bubbles, lots of bubbles, bubbles that last a long time before popping, or perhaps a combination 
of all of these). Remind them to think about how to make the test fair. For example, they need to 
consider: 
• the type of bubble blower used (e.g. should a person blow the bubbles or should they use a 

hair dryer or wave the blower in the air?); 
• how they will measure the size of the bubbles (will they chase them with a ruler, blow them 

near a grid on the wall and take photographs, pop the bubbles onto paper and measure the 
diameter of the circle or cut the circles out and stick them onto a record sheet?). 

Ask more able children to record several of the ‘best bubble’ criteria. 

Once all the results have been collated, discuss with the class the best ratios to recommend to 
the company.  

 
 
 
 

Glycerine alters the strength of the bubble 
mixture, thus allowing bubbles to last longer, 
and they may bounce rather than pop when they 
hit a surface. 

Enquiry skills 3.1.1, 3.1.1, 3.2.2, 3.2.5, 3.3.1, 
3.3.2 
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Objectives Possible teaching activities Notes School resources 

Recycled paper 
Let children make recycled paper out of newspaper, paper bags or computer paper (see the 
Internet for recipes and instructions). Get children to compare the properties of the paper 
(e.g. appearance, strength, absorbency, ease of writing or drawing on it) with non-recycled 
paper and commercially available recycled paper..  

 
ICT opportunity: Produce a database of 
properties of the different kinds of paper. 

 

Making ropes 
Untwist pieces of conventional rope, yarn or string and discuss how the material has changed, 
and how good the strands would now be as a rope, and why. 

Let children try making ropes out of a range of materials, including strips of polythene bag, 
strips of cling film, strips of paper, long grass or straw. Tell children to test the strength of (a) the 
material strands before twisting or plaiting into a rope, and (b) the resulting ropes. This can be 
done by fixing/holding one end of the material or ‘rope’ and then adding a firm bulldog clip and 
force meter to the other end to measure the force needed to stretch/break the material. 

Discuss the results, and why each material’s strength has changed when twisted together. 
 

 
Enquiry skills 3.1.3, 3.2.2, 3.3.1 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Some children carried out a fair test on three different fabrics, A, B and C. They hung a 100 g 
mass on the bottom of each fabric. The table shows the results of their test: 
 

 Fabric A Fabric B Fabric C 

How far the fabric 
stretched, in cm 

0 6 15 

 

The teacher wants a fabric that does not stretch. Which one should the teacher choose? 

  

Nader used ice cubes to find the warmest classroom in school. He put one ice cube on each of 
four plates and put them in different classrooms. He measured the time it took for each ice cube 
to melt completely.  
 

 Classroom 1 Classroom 2 Classroom 3 Classroom 4 

Time taken for the 
ice cube to melt, in 
minutes 

37 48 34 42 

 

a. Which classroom was the warmest?  

b. Which classroom was the coldest? 

c. Describe how the temperature of a room affects the time taken for an ice cube to melt. 
 

  

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. 

Absorbent materials soak up water well. Yamama and Badeer have four equal strips of 
different types of paper. They want to find out which is most absorbent. 
 

 

They dip the strips into coloured water, then take them out again. This picture shows the pieces 
of paper after they are taken out of the water.  

a. How can you tell from the picture that material B has soaked up the most water? 

b. Circle two materials that soak up water well: 

 kitchen roll cotton fabric plastic sheet aluminium foil 

 
 

   
 

Unit 3M.2 
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 Examples of assessment tasks and questions Notes School resources 

Some children want to recycle the scrap paper from their classroom. After they have soaked the 
torn up paper in water overnight, they mash it all up. Now it is called pulp. The children spread 
the pulp onto some wire mesh to dry. When the pulp is dry, it forms a sheet of recycled paper. 

 

 

The mesh has holes in it.  

a. How do the holes in the mesh help the pulp to dry?  

b. What could the children do to make the pulp dry faster? 

c. The children want to compare their recycled paper with other paper in their classroom. What 
test could they do? 

  

 

Husain and Ranim want to find out which material will be best to wear in hot weather. The 
teacher fills three bottles with hot water. Husain wraps a piece of cotton round one bottle, wool 
round the next, and nylon round the last. Ranim measures the temperature in each bottle. It is 
the same in each bottle. 

They leave all the bottles in the same place to cool.  

What else must the children keep the same for their test to be fair? Tick two boxes. 

 The size of each cup.  

 The material wrapped round each cup.  

 The final temperature of the water.  

 The amount of hot water in each cup.  
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