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GRADE 4: Physical processes 2 

Heat and temperature 

About this unit 
This unit is the second of two units on physical 
processes for Grade 4. 

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 consolidation activities, look at the scheme of 
work for 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, students should already know that we 
use our senses to detect heat and that we feel things with our skin and 
should be able to use words to describe what things feel like. They should 
be able to make observations and simple measurements related to heat. 
They should be able to collect and organise observations and data in tabular 
and pictorial forms. 
 

Expectations 
By the end of the unit, students know the difference between heat and 
temperature, measure temperature accurately and know that the 
temperature of an object rises when it is heated. They know what causes an 
object to warm up or cool down. They know that some substances are better 
conductors of heat than others and compare the insulating properties of 
different materials. They recognise when conclusions are justified. They 
construct and interpret two-way tables. They handle more complex 
equipment correctly. 

Students who progress further apply their knowledge and understanding 
of temperature, heat and insulation to everyday problems. They use terms 
such as thermal insulator and thermal conductor when explaining how 
different materials can be used. They plan and conduct systematic 
controlled investigations. They identify patterns in observations and draw 
generalised conclusions from them. They make accurate measurements. 
 

Resources 
The main resources needed for this unit are: 
• thermometers, computer temperature sensor  
• beakers, metal cans, ice 
• materials for insulation (e.g. bubble wrap, aluminium foil, woollen fabric, 

cotton, paper, polystyrene, polythene) 
• wooden, plastic and metal spoons, metal saucepan with wooden or 

plastic handle 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• temperature, thermometer, degrees Celsius, Fahrenheit 
• conductor, conduct, insulator, insulate, thermal insulator, thermal 

conductor 
• room temperature 
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Standards for the unit 

12 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 4 standards 
 EXTENSION STANDARDS 

1.9.1 Use sense of touch … to detect heat 
… 

4.14.1 Estimate temperature using touch, and measure it accurately using a 
liquid-in-glass thermometer. 

 

 

1.9.2 Know which organs we use to detect 
heat … 

  

1.9.5 Name some common sources of … 
heat. 

4.14.2 Know that when the temperature of an object is different from the 
temperature of its surroundings, heat will move into or out of the object until 
it is at the same temperature as its surroundings. 

 

 4.14.3 Know that substances differ in their conducting and insulating properties.  

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

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

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

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

4.1.2 Design a fair test by identifying key factors to vary. 5.1.2 Identify patterns in observations and 
data, draw appropriate, generalised 
conclusions and use the data to test 
predictions. 

3.2.2 Display data and observations in 
tables. 

4.2.1 Construct and interpret two-way tables. 5.2.3 Classify observations according to 
shared characteristics and make 
generalised conclusions from them. 

6 hours 

Heat and 
temperature 
 

6 hours 

Insulation 

 

 3.3.2 Use appropriate equipment to 
measure mass, time and 
temperature. 
 

4.3.2 Use a datalogger to collect data automatically. 5.2.4 Perform simple calculations using 
experimental data. 

Unit 4P.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Ask students to think about what they know about heat and temperature. Ask them, in pairs, to 
produce sentences, or to draw a concept map, to show what they know and understand about 
heat and temperature. With the whole class, encourage students to share their ideas and make 
a list of key things for future reference. 

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

Discuss with students the idea of measuring temperature and why we need thermometers. 

Show students a collection of thermometers (e.g. room thermometer, baby bath thermometer, 
thermometer strips (used with children), thermometers for fish tanks, science thermometers). 
Ask students to think about any differences and similarities between the thermometers. 

The next activity is used to prove that the human sense of touch can be fooled about the 
temperature of an object. It helps to suggest how dangerous it can be if our senses are fooled 
and why we need thermometers. 

Place three bowls of water in front of students: a bowl of hand-hot water, a bowl of ice-cold 
water and a bowl of water at around room temperature. 

Ask students to put their hand in the hot water, then the cold water and then the water at room 
temperature and ask them whether that bowl is hot or cold. 

Talk about a mother bathing her baby and the problem of her just using her senses to tell how 
hot the water is; ask students what she should use and why. 

Safety: Mercury thermometers must not be 
used because mercury is toxic. 

 
 

 
 
 

Safety: Care is needed with hot water. 

 

 

6 hours 

Heat and temperature 
Estimate temperature using 
touch, and measure it 
accurately using a liquid-in-
glass thermometer. 

Know that when the 
temperature of an object is 
different from the temperature 
of its surroundings, heat will 
move into or out of the object 
until it is at the same 
temperature as its 
surroundings. 

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

Design a fair test by 
identifying key factors to vary. 

Construct and interpret two-
way tables. 

Use a datalogger to collect 
data automatically. 

 

 

 

 

Give students a thermometer each, or one per pair. Draw a large thermometer on the board or 
OHP, similar to the one students have. Ask them to look at their own thermometers and see 
how many things they can find out (e.g. type of numbers, colour of liquid). 

Use their comments to annotate the thermometer on the board or OHP (e.g. scale, red liquid 
(spirit), zero (freezing / melting point)). 

Ask students to hold the bulb at the bottom of the thermometer and note what happens to the 
spirit. Challenge them to think about what this might mean in terms of using a thermometer to 
take measurements, and what they should not do. 

Explain the scale used on a thermometer. Draw different levels of the spirit on the thermometer 
and ask students what the temperature is. Then ask them to read their own thermometers and 
write down the temperature. 

Give students containers holding water at different temperatures, including ice cubes, and ask 
them to take the temperature of water in each container and record their results. 

Ask students to guess the temperature of the water before they take the temperature and to 
compare their results with their predictions. 

Set students the problem of making a baby’s bathwater the correct temperature, using the 
beakers, thermometer and water on their table. Tell them what temperature the water has to be 
and ask them how they will solve the problem. 

Small individual whiteboards, as sometimes 
used in language lessons, are useful in science. 
Students could, for example, write the 
temperature on the board and hold it up to show 
you. This allows you to see whether all students 
can read a thermometer. 

 

 

Introduce the idea that some thermometers will 
show Fahrenheit and some will show Celsius. 
Explain these terms. 

 
 

Enquiry skill 4.1.4 

 

    

Unit 4P.2 
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Objectives Possible teaching activities Notes School resources 

Ask students to think about what happens to the temperature in the classroom over 24 hours, 
from 6 o’clock in the morning to 6 o’clock in the morning the next day. Give students key times 
during the day and ask them to write down whether the temperature will be higher or lower than 
at the previous time and why. For example: 
• 6 o’clock in the morning – cool (no one in school, cool time of day) 
• 9 o’clock in the morning – warmer (lots of people and day is getting warm) 
• 1 o’clock in the afternoon – cooler (people leaving school) 
• 3 o’clock in the afternoon – warmer (air conditioning turned off). 

Ask them to think about how they could find out if their ideas were correct. Ask students, in 
pairs, to plan what they would do.  

Children sometimes use the words 'heat' and 
'temperature' interchangeably. These are two 
distinct concepts, and it is important for teachers 
to use the words correctly.  

 

This activity is more effective if computer temperature sensors (i.e. computer dataloggers) are 
used.  

Using students’ ideas from the previous activity, show students the computer datalogger 
sensors and ask them how they can be used. The class should be able to suggest that the 
temperature sensor is left out for 24 hours so that it can collect data at regular intervals. 
Challenge students to think about how often the datalogger should take the temperature. 

After 24 hours, show students the line graph produced by the computer showing changes in 
temperature across time and ask: 
• What time was the temperature the warmest? Why? 
• When was it coldest? Why? 
• Where was the biggest drop in temperature? Why? 
• Between what times did the temperature stay about the same for the longest time? Why? 

Ask students to suggest other areas in the school where it would be interesting to log the 
temperature over 24 hours. Why do they think it would be interesting and what do they think the 
pattern in their data would be? 

ICT opportunity: A sensor (datalogger) linked 
to a computer can be used to display the 
temperatures at regular time intervals. This 
provides an opportunity for children to begin to 
interpret a line graph. If you do not have access 
to temperature sensors, carry out these activities 
using thermometers and record the temperature 
at regular intervals during the day. If students 
have not used computer sensors before, they 
will need to be given experience of exploring 
how the sensors work. 

Students are usually able to read a line graph 
before they are able to construct line graphs 
themselves. 

Enquiry skills 4.1.1, 4.1.2, 4.3.2 

 

 

Ask students what they think will happen if a beaker of ice-cold water and a beaker of hot water 
are left for 1 hour in the classroom. When they have made their predictions, ask them why they 
think that will happen and how they could carry out an investigation, using either computer 
sensors or spirit thermometers, that would show them if they were right. 

They will have to make decisions about how many times to take measurements and therefore at 
what intervals. They may require support in carrying out the calculations. Once they have decided 
what they are going to do, ask them to produce the table on which they will log their results. 

Now let them carry out the activity. When they have finished, their results should be transferred 
onto a line graph, which will show a warming/cooling curve in which the temperature plateaus at 
room temperature. It will be important to support students in analysing the data and reading the 
line graph. Ask students to ‘tell the story of the line graph’ and what happened to the 
temperature over time. 

In this activity, you have to decide whether 
students are able to create their own line graph 
or whether you will use a set of student data to 
show students how to produce a line graph. 

Enquiry skills 4.1.1, 4.1.2, 4.3.2 
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Objectives Possible teaching activities Notes School resources 

 

Create an ice balloon. Take the ice out of the balloon and place it in a large bowl or tank of 
water. Ask students to predict what will happen to the ice and what will happen to the water.  
Ask students to take readings at regular intervals, using either a thermometer or computer sensor. 

Then ask them to create a line graph from their data, or use the line graph produced by the 
computer. Ask them to look at the data and answer questions such as: 
• What was the temperature of the water before the ice was placed in the bowl? 
• What was the lowest temperature? 
• When did the sharpest rise in temperature occur? 
• How long did it take for the water temperature to return to room temperature? 

An ice balloon can be created by filling a balloon 
with water, tying the end and placing it in a 
freezer for at least 24 hours. 

You have to decide whether students are able to 
create their own line graph or whether you will 
use a set of student data to demonstrate how to 
produce a line graph. An important aspect of this 
activity is helping students to decide the frequency 
of the readings. It is important that students read 
and analyse data. 
 

 

Take into the classroom a collection of things that are used around the home to keep things 
cool. This might include ice blocks, cool boxes and cool bags, drinks flasks, drinks cups of 
different kinds. Ask which ones would keep food cool and which ones would keep food warm. 

Some students might suggest that most could do both. The majority will suggest that they only 
keep things cool, because for many that is their experience. This could be challenged by placing 
warm food in cool bags and cold drinks in a flask. 

Discuss with students how they keep things cool at home and why we need to keep things cool. 
Write their ideas down to form a poster. 

Introduce the word insulation in relation to keeping things cold and keeping things hot. 

  6 hours 

Insulation 
Know that substances differ 
in their conducting and 
insulating properties. 

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

Design a fair test by 
identifying key factors to vary. 

Construct and interpret two-
way tables. 

Use a data logger to collect 
data automatically. 

  

 

Give students a problem such as the following to solve. 

Take in some frozen ice lollies (preferably ones in plastic) and say that the freezer has broken 
down and we want to keep the ice lollies frozen for as long as possible, while the freezer is 
being mended. 

Ask them to think about how they would keep the ice lollies frozen without a fridge or freezer. 
Create a poster of their ideas. 

Students will probably offer the idea of wrapping the ice lollies in a material. Encourage them to 
think about which materials might be the best and scribe their ideas. 

Ask them how they would find out which is the best material to keep an ice lolly frozen the 
longest. Challenge them to plan a fair test. They might test materials such as bubble wrap, 
newspaper, aluminium foil, polythene. 

To support their planning, ask them to think about: 
• What will you change? 
• What will you keep the same to make it a fair test? 
• What will you measure? 
• How often will you measure and for how long? 
• How will you record your results? 
• Which material do you think will be the best? Why?  

This activity is a difficult one in which to take measurements, but students could record their 
observations or take digital photographs at set intervals.  
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Objectives Possible teaching activities Notes School resources 

 When students have completed their test and have their results, ask them to think about why some 
materials worked better than others. Discuss the idea of a material being a good insulator of heat – 
that is, the material can keep heat in and not let it pass through. Point out that a poor insulator of 
heat does the opposite – the material allows heat to travel through it easily, therefore it is a good 
conductor of heat. Ask students to think about where they might have come across materials that 
are heat insulators and heat conductors in the home. 

Ask students to think about where they have 
heard the terms insulator and conductor before 
– in their work on electricity. Remind them that a 
good conductor allows electricity to pass through 
easily while an insulator does not. 

 

Give students a problem such as the following to solve. 

The school is inviting parents to see a school play. The parents will be offered tea. The tea will 
be poured out just before an interval but the school needs to buy the right kind of disposable 
cups – ones that keep the tea hot for the longest time. 

Show students three or four different kinds of disposable cups and ask them to think about 
which one might keep the tea the hottest for the longest time. Then challenge them to plan and 
carry out a fair test to find out which cup is best. 

To support their planning, ask them to think about: 
• What will you change? 
• What will you keep the same to make it a fair test? 
• What will you measure? (How could a computer datalogger be used?) 
• How often will you measure and for how long? 
• How will you record your results? 
• Which cup do you think will be the best? Why?  

When students have completed their test and have their results, ask them to think about why 
some materials worked better than others. At the end of this activity students should be able to 
answer the original question and suggest which kind of cup should be purchased. 

This activity provides an opportunity for students 
to carry out a fair test investigation.  

Students will need to measure the temperature 
at the beginning of the test and at set intervals 
over a set amount of time. Because each of the 
liquids in the cups might have a different start 
temperature, students will have to calculate the 
fall in temperature. Students often find this idea 
difficult and might require support in setting up 
the table that helps them to record the data. 

In this activity you have to decide whether 
students are able to create their own line graph 
or whether you will use a set of student data to 
show students how to produce a line graph. 

Enquiry skills 4.1.1, 4.1.2 

 

Explain to students that some materials are good insulators of heat and that sometimes 
materials are used to conduct heat. 

Give students a collection of kitchen items (e.g. saucepan, oven glove, metal spoon, wooden 
spoon). Ask them to think about where materials that insulate or that conduct heat have been 
used. For example, a wooden spoon is a good insulator of heat; metal is used for saucepans to 
conduct heat but often the handles are made of wood or plastic because these insulators stop 
the person cooking from burning themselves.  

Place spoons made of metal, plastic and wood in a container of hot water and ask students to 
touch the spoons and say how warm the handles are after five to ten minutes.  

Ask students to draw this activity and label the material of each spoon as a conductor or 
insulator and to explain what those terms mean. 

 

 

 

 

Give students a collection of materials that are thermal insulators and thermal conductors (e.g. 
plastic, wood, metal) and ask them to sort them into those that are thermal insulators and those 
that are thermal conductors. Ask them to also test the materials to see which are electrical 
conductors, to show that metals are good thermal conductors and good electrical conductors. 

This activity helps students to link across 
different areas of science to illustrate the 
different properties of materials. 
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Objectives Possible teaching activities Notes School resources 

 

Ask students to think about what they know about heat, temperature and insulation. Ask them, 
in pairs, to produce sentences, or to draw a concept map, to show what they know and 
understand about heat and temperature and insulation. Allow them to compare this piece of 
work with the same activity carried out at the beginning of the topic. Ask them to make a note of 
what they think they know now that they did not know then.  
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Look at the thermometers. Underneath each one, write the temperature it shows. Show students an illustration of three 
thermometers, each with different 
temperatures in degrees Celsius. 

 

Look at the picture. What is the student doing wrong? Why? Explain how the student should use a 
thermometer. 

Show an illustration of a student holding at 
thermometer at the bulb end. 

 

If a hot drink is left to cool for 1 hour, what do you think will happen to the temperature of the drink and 
what will the line graph look like? Sketch the graph. 

 
 

Salman bought a flask. Which of these are true and which are false? 

a. The flask will only keep drinks hot. True / False 

b. The flask will keep cold drinks cold. True / False 

c. The flask will not keep cold drinks cool. True / False 

d. The flask will keep hot drinks hot. True / False 

  

Which of these are true and which are false? 

a. Metal is a poor insulator. True / False 

b. Wood is a good conductor of heat. True / False  

c. Metal is used in saucepans to conduct heat. True / False 

d. Wood is sometimes used for spoons because it is a poor conductor of heat. True / False  

  

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. 

The graph shows the results of an investigation carried out by students.  

Look at the graph and answer these questions. 

a. What do you think the students did to get t data? 

b. What did the students keep the same? 

c. Which cup kept the liquid warmest? 

d. Which cup is the best thermal insulator? 

e. What do you think was the temperature of the room? 

From QCA Testbase Q03 A 07 
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