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This technique can be used to break down and analyse a situation, and then find a solution/s that best solves identified aspects of the problem or design situation. Students working in small groups or individually could do this.

· The first stage is to analyse the design situation and state the design requirements in a way that does not suggest a solution. Break down the requirements into the major functions that the solution will need to perform.

· Next, consider each function and brainstorm a range of possibilities for that aspect.

Example – a model water vehicle powered by an alternative energy source

	Functions 
	Floatation – materials
	Aerodynamic/

hydrodynamic shape and elements
	Collection of energy from source
	Use of energy to drive vehicle

	Possibilities and 

solutions 


	· moulded plastic (vacuum-formed)

· shaped polystyrene

· shaped, lightweight timber, e.g. balsa  (coated with a waterproof surface)

· thin aluminium sheet, e.g. take-away container, reshaped

· waxed cardboard (milk carton)
	· single hull

· dual hull

· keel

· pointed nose

· flat raft-like base

Think about: 

· distribution of weight, and positioning of mechanism or driving apparatus 

· balance

· movement through water – drag


	Solar

· photo voltaic cells

Wind

· sails

· wind catching turbine blades

Stored kinetic energy

· rubber bands

· clock work – wind up mechanism

· mouse trap

Steam

· donkey engine

Compressed gas

· air – balloons

· CO2 – cartridges
	Paddles or propeller, driven by:

· electric motor

· steam engine

· stored kinetic energy

· wind

Frame to hold balloon

piercing mechanism and frame for CO2 cartridge:

· below or above the water level

Wind in sails
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After brainstorming, more in-depth research is needed to understand the possibilities and limits of each alternative. This may include testing and trialling different alternatives. The chart provides direction for specific research.

· The next stage is to go through each function and analyse the advantages and disadvantages of each alternative. The most effective element from each function is chosen, and these are put together (if practicable) or adapted to form an optimum complete solution. 

Some form of criteria is needed to make decisions about each alternative. In the example above, the student designer or design group would need to know whether the performance of their vehicle will be judged on speed, distance, endurance, or a combination of all three.
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