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Forms of energy Teacher background notes

In this investigation, different forms of energy and how they can be transformed from one form to another are investigated through examining the transformations involved in hydroelectricity. Students explore common ‘energy transformation’ devices and recognise that not all energy transformations are useful.  
Australian Curriculum: Science links
Learning intentions
Students will be able to:
identify different forms (or types) of energy; 
explain that one form of energy can be transformed into other forms; 
represent an energy transformation with a flow diagram; 
understand that any energy transformation involves some ‘waste’ or non-useful energy; 
make accurate measurements;
construct appropriate representations that allow them to interpret and analyse the data;
identify patterns and relationships in data;
draw conclusions based on evidence.
Suggested time for this CLE
The time needed to complete the Forms of energy CLE will depend on the depth of the prior knowledge of students, the time to perform the three investigations—‘Water drop’, ‘Dismantle a device’ and ‘Energy efficiency’—and follow up with any further extension activities. Allow 2–3 hours.
Prior conceptual knowledge
Science / Year 6 / Science Understanding / Physical sciences
Content description 
Electrical energy can be transferred and transformed in electrical circuits and can be generated from a range of sources (ACSSU097)
New concepts to be introduced
Students will have some idea about the meaning of the term ‘energy’ but probably think it is related to electricity. Energy is a hard term to define. Something that all scientists agree on though, is that energy can appear in different forms and is needed to make things happen. Things can’t move, things can’t change and things can’t happen without energy. However, energy cannot be created or destroyed.
Light energy, sound energy, heat energy and electrical energy should be reasonably familiar to students. More unusual forms are that: moving objects have kinetic energy; foods, fuels, stretched objects and objects high off the ground all have potential energy; atoms have nuclear energy; plants and animals store biomass energy. Note that light energy usually refers to visible light but more generally it could be referred to as electromagnetic energy, which would cover the whole spectrum of radio, microwaves, infrared, visible, ultraviolet, X-rays and gamma rays.
When energy is changed from one form to another it is said to be transformed. This transformation can be represented with an energy flow diagram. The starting energy or input energy is written first. An arrow then links it to the new energy form or output energy. For example, an electrical fan transforms electrical energy powering its motor into the kinetic energy of the moving fan blades. This is represented in a flow diagram: electrical energy  kinetic energy
Background information for teachers when discussing non-useful energy and energy efficiency:
The law of conservation of energy states that the total amount of energy in a system always remains constant. Imagine a person bouncing on a trampoline. 400 Joules (abbreviated as J) of elastic potential energy might be stored in the stretched springs and this is transformed into 380 J of gravitational potential energy when the person bouncing is at their maximum height. The law of conservation of energy would mean that 20 J of energy (400 – 380) must also be present in some form(s). The 20 J is ‘waste’ energy, usually in the form of heat and sound.
The efficiency of the trampoline compares the useful output (380 J) to the input (400 J) and expresses it as a percentage:  = 95 % efficiency.
The SI unit used to measure energy is the joule (J).
Possible misconceptions

	STUDENTS MAY THINK…
	INSTEAD OF THINKING…

	Electricity is the only form of energy.
	There are many different forms of energy and electricity is only one form.

	Energy can be ‘lost’.
	Energy cannot be created or destroyed, however, energy may be lost from a system to the environment, often in the form of heat, where it no longer contributes to the operation of that system.

	Things ‘use up’ energy.
	Things transform energy from one form into another and pass that energy on.

	Energy and force is the same thing.
	Force and energy are related but not the same thing.

	Electrical energy is always there, available to be used.
	Electrical energy that we use at home and school needs to be generated in power stations.

	We are running out of energy.
	There is plenty of renewable energy available, it just needs to be collected and transformed into useable energy.

	Energy is harming our environment and causing global warming.
	Carbon dioxide, which is a by-product of some energy transformations, is the main greenhouse gas.


Links to further information
‘Misconceptions about energy’, Science in a nutshell, Google site, https://sites.google.com/site/scienceinanutshell/misconceptions-about-energy
O’Rourke, Kenneth. n.d. Energy everywhere, but not a drop to spare, University of Pennsylvania School of Arts and Science website, http://www.sas.upenn.edu/~kennethp/pedagogy.pdf
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