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GRADE 8: Physical processes 1 

Energy 

About this unit 
This unit is the first of four units on physical 
processes for Grade 8. It must be studied before 
Unit 8P.3 on heat 

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 your students’ needs. 
For extension activities, look at the scheme of 
work for Grade 9. 

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 energy is required.  
 

Expectations 
By the end of the unit, students classify common energy forms as kinetic 
or potential. They know that energy can be transformed from one form to 
another, and that the total energy remains constant during a transformation. 
They know heat is always produced during energy transformations and that 
getting rid of it is often an engineering problem. They assess the 
contributions of specific scientists. 

Students who progress further carry out simple calculations on energy 
using joules. They understand that most energy that we use originally came 
from the Sun. They compare the amounts of energy used to make common 
objects. They know the contribution of Joule to our understanding of energy. 

Resources 
The main resources needed for this unit are: 
• collection of potentially useful everyday materials 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• energy transformations 
• forms of energy: light, heat, sound 
• kinetic energy, potential energy 
• joule 

UNIT 8P.1 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 8 standards 
 EXTENSION STANDARDS 

 8.16.1 Classify common forms of energy as either kinetic or potential energy.  

 8.16.2 Give examples of processes and devices that transform one form of energy 
into others. 

9.16.6 Describe the different ways in which 
we can harness energy from the Sun, 
either directly or indirectly through 
wind energy and hydropower. 

 8.16.3 Know that during energy transformations energy is converted from one 
form to others but that the total energy remains the same. 

 

 8.16.4 Know that heat is produced in all energy transformations and that getting 
rid of waste heat energy is an engineering problem in many energy 
transformations. 

8.17.3 Know that heat is transferred by 
conduction, convection and radiation 
and cite everyday examples of each. 

 8.16.5 Know that the petrochemical complexes in Qatar use seawater to remove 
waste heat and know why there are strict regulations that control the 
temperature of the seawater that is returned to the sea. 

 

 8.16.6 Know and use the joule as the unit of energy.  

3 hours 

What is energy? 
 

5 hours 

Changing energy 
from one form to 
another 
 

2 hours 

Measuring 
energy 

 8.2.2 Assess the importance of the work of specific scientists in developing our 
understanding of science. 
 

 

Unit 8P.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Energy concept map 
Show students how to draw a concept map around the word energy that illustrates what they 
understand the word to mean. Give them some time to do their individual maps and then collect 
data for a collective one on the OHP or board (or on a flip chart so that it can be saved). This 
exercise should reveal the variety of understandings that students have about energy. It will 
also tell you something about the misconceptions that you have to address and will determine 
how you plan the unit. The concept mapping exercise will be repeated at the end of the unit. 

 

 

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

 

Twin pendulum challenge 
Set up two identical pendulums hanging from a piece of string or rope fixed horizontally 
between two suitable points. They should be about 25 cm apart. Make sure that both are still 
and then set one (only) moving at right angles to the horizontal string. Challenge students to 
explain what they see. If they do not explain the result in terms of transfer of energy from one 
pendulum to another, leave the question open and return to it later in the unit. 

  

What things have energy? 
Ask students what kinds of things have energy. Some will probably suggest that food contains 
energy. Ask them to look, at home, on the labels of some foodstuffs for their ‘energy value’. 
Have some food labels in class to show as well. 

Demonstrate that food contains energy by burning a sugar lump on a tin lid. Once ignited it will 
burn by itself. Let students try this in groups. 

Give students data to plot a bar graph of the energy in a fixed mass of different foodstuffs as 
stated on the label. Include, for comparison, the energy in different fuels (e.g. Qatar gas, wood). 

Ask if a book has energy. Some may reply that it must have because it is made out of paper 
and will burn. Then ask them if a book has any other kind of energy? Have ready a metre rule 
pivoted over a fulcrum such as a torch cell. The cell should be about 20 cm from one end. On 
the end place a rubber eraser or something similar. Drop the book on the raised end so the 
eraser flies into the air. Discuss whether the book had energy and why. Ensure they are familiar 
with the idea that the book has energy because of its position and that this is called gravitational 
potential energy (often just potential energy). 

Ask students for other examples of objects that have energy. They will make many suggestions. List 
the sensible ones. An important one is themselves. Ask them if they can imagine life without energy.

 
The units of energy on many food labels will be 
archaic, particularly if the food is packed for the 
US market. Have conversion tables ready so 
that you can quickly translate any label into SI 
units. Note also that when US food labels refer 
to ‘calories’ they usually mean kilocalories. 

 

3 hours 

What is energy? 
Classify common forms of 
energy as either kinetic or 
potential energy. 

Arriving at a definition of energy 
Ask students to try to provide a definition of what energy is. Avoid the ‘book’ definition at this 
stage and try to arrive at a phrase that incorporates as much as possible of their ideas but 
which is also scientifically acceptable. It may be something like ‘energy is something that is 
needed to do things or to make things happen’. 

Return to the twin pendulum challenge and ask what is happening to the energy that you gave 
the first pendulum.  

  

 

Unit 8P.1 
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Objectives Possible teaching activities Notes School resources 

Different forms of energy 
Refer back to the activities involving burning sugar and dropping the book. Ask students to 
describe the energy in the two objects before the experiment and what happened to it. Ask 
them to convert their answers into a flow chart. Refer again to the ideas of ‘energy of position’ 
being converted to ‘energy of movement’, and chemical energy being converted into heat 
energy; ask them to rewrite their flow charts to describe what happened to the energy in each 
case. 

Introduce the key idea that energy is never made from nothing and is never destroyed; it is 
converted from one form to others. Write this clearly on the board or OHP. Set up a circus of 
activities such as those that follow and ask each group to go around the circus. They should, for 
each circus activity, follow the instructions and at the end, write a flow chart showing all the 
energy conversions they observed. Assist them with their observations as they go around the 
circus; ask, for example. whether they notice heat produced during any or all of the conversions. 

After all groups have completed the circus, agree on an energy conversion flow chart for each 
one. Note particularly whether they think all the energy was accounted for or did some of it get 
‘lost’. 

  

Ideas for the energy conversions circus: 
• Switch on a radio. 
• Switch on a torch. 
• Stretch a rubber band and shoot a paper pellet. 
• Set up a small electric motor powered by a solar cell. 
• Ask students to use their muscles to perform some kind of activity, such as stepping up or 

lifting some thing rapidly 10 times in succession. 
• Make a paper windmill and blow it. 
• Create a ‘come-back’ can using a mass and a rubber band inside. 
• Rub fingers on the desk. 
• Cut a spiral out of paper and hang it from its centre over a candle flame 
• Chimney windmill. Make a chimney out of three food cans with their ends removed, one on top 

of the next. Paint the outsides black. Support the bottom one on two bricks so that air can get 
in the bottom. Hang a spiral over the end of the top one and put the whole chimney in the sun. 

• Make a jet balloon by taping an inflated balloon to a straw. Hold the neck of the balloon so 
that the air does not escape. Thread the straw on a tight horizontal string so that the balloon 
will go along the string when you let go of its neck. 

Enquiry skill 8.1.3 
 
 
Safety: Make sure students do this safely. 

 

5 hours 

Changing energy from one 
form to another 
Classify common forms of 
energy as either kinetic or 
potential energy. 

Give examples of processes 
and devices that transform 
one form of energy into 
others. 

Know that during energy 
transformations energy is 
converted from one form to 
others but that the total 
energy remains the same. 

Know that heat is produced in 
all energy transformations 
and that getting rid of waste 
heat energy is an engineering 
problem in many energy 
transformations.  

Know that the petrochemical 
complexes in Qatar use 
seawater to remove waste 
heat and know why there are 
strict regulations that control 
the temperature of the 
seawater that is returned to 
the sea. 

Where does energy go to? 
In some of the activities of the circus, and in the demonstration involving dropping the book, 
energy appeared to be ‘lost’; ask students what they think happened to it. 

Give another demonstration. Hang a football or something heavy on the end of a long string from 
the classroom ceiling. Ask one student to pull the football to one side and sit so that it is just 
touching her nose. She must then let go of the football and must not move at all. The football will 
return to her face but will not quite touch her nose. What is happening to the energy of the ball? 
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Objectives Possible teaching activities Notes School resources 

A similar experiment can be done using a weight hanging on a long spring. Start the spring 
oscillating by holding the mass on the desk. It will not touch the desk on the second oscillation. 

Link the discussion with Unit 7M.1 on particles and ask what will happen to the millions of air 
particles hit by the pendulum bob or the spring load. Some of the movement energy will be 
given to them. Advanced students may be able to link increased particle movement to 
temperature after completing Unit 7M.1. The lost energy of the pendulum appears as heat 
energy in the air but the temperature rise is undetectable. 

In a number of the other examples in the circus, energy lost as heat will be evident (the torch 
and the radio for example). Quote more examples of energy transfers where waste heat is more 
evident (e.g. a car engine). 

Ask how waste heat is managed in energy transfer systems such as: 
• a car engine (heat is transferred to circulating water and is in turn transferred to air blowing 

through the radiator); 
• a computer (heat is transferred to air blown over the processor by a fan); 
• you (heat is transferred to water on the skin, which evaporates). 

Refer, with pictures, to the disposal of waste heat in industry in Qatar. Waste heat at Ras Laffan 
is taken away to the sea using seawater. The outlet is never allowed to be more than 4 °C 
higher than the seawater inlet (discuss why). In Doha power station, the waste heat is used to 
distil seawater to make potable water. 

Where does all our energy come from? 
Ask the class where we get our energy from. Ask them to think of all the different kinds of 
energy we use and where it all came from in the first place. This will link to work in biology in 
Grade 7 on food chains and in this grade on photosynthesis. It will also prepare the ground for 
work in Grade 9 on energy resources. 

Interpret some of their ideas as flow charts. Lead to the conclusion that much of our energy 
came originally from the Sun. Show how the energy in the wind and in waterfalls comes 
originally from the Sun (water cycle Grade 5). Other primary sources of energy are fuels such 
as gas. Teach more advanced students about the origins of this energy in times past (to be 
covered in Grade 9). 

As a consolidation exercise, get the class to draw complete flow charts showing the origins and 
fate of all the energy in a number of energy conversions (e.g. a radio, a bicycle, a camel, an 
apple).  

Ask more advanced students to consider the energy used to manufacture particular objects 
(e.g. a pencil, a cell phone, a loaf of bread).  

Students should be clear that, when we conventionally refer to ‘energy used’, we actually mean 
‘energy converted’ (from a useful form to less useful forms). 
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Objectives Possible teaching activities Notes School resources 

2 hours 

Measuring energy 
Know and use the joule as 
the unit of energy. 

Assess the importance of the 
work of specific scientists in 
developing our understanding 
of science. 

Ask students to use the Internet to find out what they can about James Prescott Joule and his 
key work on energy. 

Explain Joule’s famous experiment in which he measured the mechanical input into a stirrer and 
noted and measured the temperature change in the water that was stirred in an insulated 
container. Note that, until then, mechanical energy was measured in units called ergs and heat 
was measured in another unit called calories and no one knew how many ergs were equivalent 
to one calorie. Create a small display of the work of Joule, with the help of information provided 
by students. Include the fact that the SI unit of energy that we now use is called after him. 

Return to the list of different forms of energy used in the flow charts. Ask students to classify 
them according to whether or not they involve some kind of movement. Assist with more difficult 
energy forms, such as heat and sound, where the movement is not obvious. The other energy 
forms will all be energy that is stored. Introduce the words kinetic and potential to refer to these 
two categories. 

Return to (or repeat) the falling book activity and note the examples of potential energy and 
kinetic energy. Define gravitational potential energy as energy of position and lead on to note 
that a weight of 1 N placed 1 m above a surface will have the SI unit of gravitational potential 
energy, which is the joule. Students can obtain an approximate idea of the size of a joule as the 
energy converted by a typical textbook (weight 5 N) dropping through 20 cm, or a typical apple 
dropping through about 1 m. 

Encourage more advanced students to perform simple calculations of energy converted from 
gravitational potential energy into kinetic energy as objects of known mass fall under gravity. 

ICT opportunity: Use of the Internet. 

Enquiry skill 8.2.2 

 

 

 

 

 
 

 

 

 Energy concept map revisited 
As a summary exercise, ask students to produce a new concept map based on the topic 
energy. As before, reproduce the most significant links on a flip chart Compare this with the 
original map and list the major changes. Address again any major misconceptions that still 
emerge. 
 

  

 



239  |  Qatar science scheme of work  |  Grade 8  |  Unit 8P.1  |  Physical processes 1 © Education Institute 2005 

Assessment 

 Examples of assessment tasks and questions Notes School resources 

Draw flow charts showing all the energy transformations in the following: 

a. a torch powered by a cell; 

b. a jet engine running; 

c. a bow shooting an arrow; 

d. a clock driven by falling weights. 

  

The statements below tell you what happens to the electrical energy used in some domestic 
appliances. 

• When a kettle boils, 94% of the energy is used to heat the water. 

• When a drill is used, 40% of the energy is wasted. 

• When a radio is used, 40% of the energy is given out as sound. 

a. What proportion of the energy going to the drill is converted to energy in the rotating drill bit? 
What kind of energy is this? What happened to the ‘waste’ energy? 

b. Suggest what happened to the 6% of the energy supplied to the kettle that was not used to 
heat the water. 

c. Which of the three appliances is the least efficient energy converter? Explain your answer. 

  

A football has gravitational potential energy of 10 J. It is dropped and bounces to four-fifths of 
the height from which it was dropped. What is its gravitational potential energy when: 

a. it hits the ground? 

b. it reached the top of its bounce? 

 
 

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. 

Complete the following sentence by selecting one of the options. 

The source of energy for the Earth’s water cycle is the:  

A. wind. 

B. Sun’s radiation. 

C. Earth’s radiation. 

D. Sun’s gravity. 

Adapted from TIMSS Grade 7–8, 1995 

  

Unit 8P.1 
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 Examples of assessment tasks and questions Notes School resources 

Ibrahim carried out an experiment in which he measured the electrical energy taken by a kettle 
as it heated up water. He also calculated the heat energy given to the water. His results are in 
the table. 

Electrical energy 
supplied (kJ) 

Heat energy given 
to water (kJ) 

5 4.5 

10 6.0 

15 13.5 

20 18.0 

25 20.0 

30 23.5 
 
 

  

 a. Why is the amount of energy given to the water always less than the amount of electrical 
energy used? 

b. Plot a graph of the energy supplied (x-axis) against the energy given to the water. Ibrahim 
made an error in one of his readings; which one was it?  

c. Think of a reason why the shape of the graph changes as more energy is given to the water? 

 
 

Enquiry skill 8.3.2 
 

 

Design and make a machine, using everyday materials, that converts the energy from the Sun 
into another energy form. 
 

Enquiry skill 8.1.3  
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