It’s Electrifying!
Electrical energy can be transformed into other forms of energy.  For example, a stove converts electrical energy into heat energy, a hairdryer converts electrical energy into heat and sound energy, and a light bulb converts electrical energy into heat and light energy.  
Your task is to design a device that converts electrical energy into another form of energy, and does it for a specific purpose.  For example, an alarm system could convert electrical energy into sound energy and could be used to signal a break-in.

You will use the design cycle to help you design a device.  All of your work should be recorded in a design journal. Each design journal should be set up so as to follow the steps of the design cycle.
DESIGN CYCLE OUTLINE

1. Investigate the Problem/Need 

· Provide a description of the problem/need
· Ask questions and research (keep track of your sources to include them in a bibliography) to clarify the criteria for developing the design 
· Brainstorm a variety of solutions including labelled diagrams for each idea
· Formulate design specifications (see explanation)
· Develop a design brief (see explanation)
2. Plan 

· Select solution(s) from the brainstorming results and include justification for this choice
· Outline the steps to be followed using labelled sketches with measurements
· Develop a timeline to follow and a task list for each group member

· Develop a list of materials and equipment needed and assemble all materials

· Draw a labelled diagram of what you intend the final product to look like
3. Create 

· Construct the solution from the plan
· Follow the procedure and record daily accomplishments and observations 

· Use correct scientific terminology when describing the results
· Use tools and equipment safely and correctly
· Test the solution and make modifications, describe the alterations, test again and modify as needed

· Record modifications made and the reasons for those modifications

· Make new sketches of the changing design

· Record group interaction and your contributions to the process

· Draw a labelled diagram of the final product

4. Evaluate

· Analyse the success of the product – what was done well and what could have been done differently?  How did modifications improve your design?

· Analyse the success of the design cycle - what was done well and what could have been done differently?
· Evaluate the group dynamics and your role in the group process

· Describe what you might have done differently, given the opportunity

· Describe how your design meets the needs outlined in your investigation step
· Describe and explain where else in the “real” world a product like yours would be used and what difference it would make

Design brief:  The design brief is the formal starting point for the design of a new product.  It is a statement of what the product is expected to do. The brief does not provide the design solution, but is a statement of the design problem and sets:

· The design goal (e.g. a working prototype to be evaluated in terms of its feasibility for volume production).

· The target market for the product (e.g. children, disabled adults).

· The major constraints (e.g. should comply with new legislation, have fewer working parts, be cheaper to manufacture) within which it must be achieved.

· The criteria by which a good design proposal may be achieved (e.g. increased value for money, cost-effectiveness for manufacture).

Design specification: Developing the specification will identify demands (requirements or features which must be met) and wishes (requirements which should be met if it proves technically or economically feasible). The specification will include a full list of the criteria against which the design can be evaluated once complete.

It’s Electrifying! Assessment Rubric

	Criteria
	Level 1
	Level 2
	Level 3
	Level 4

	Investigating and Understanding the

Need
	Has difficulty providing a description of the problem.  Shows limited ability to develop ideas to use as solutions.  


	Provides some description of the problem.  Shows some ability to develop ideas to use as solutions.  


	Provides a good description of the problem.  Shows good ability to develop ideas to use as solutions.  


	Provides a thorough description of the problem.  Shows very good ability to develop ideas to use as solutions.  



	Making a Plan
	No set of procedures is attempted, or the procedures are incoherent or unworkable.  
	Develops a set of procedures that are limited in their appropriateness, efficiency, clarity, and completeness.


	Develops a set of procedures that are mostly appropriate, efficient, clear, and complete.
	Develops a set of procedures that are very appropriate, efficient, clear, and complete.



	Carrying out the

Plan, Creating and Recording


	Shows very limited ability to follow procedures.  Data recorded is irrelevant, is extremely limited in scope, and contains major inaccuracies. 


	Follows identified procedures with limited effectiveness.

Data recorded is of limited relevance, is limited in scope, and contains many inaccuracies.  
	Follows identified procedures in a mostly effective manner. Data recorded is relevant and sufficient in scope and detail, but not extensive.  


	Follows identified procedures in a very effective manner.  Data is very relevant and extensive in scope and detail.  



	Looking Back, Analyzing and Evaluating
	Success of product is not analyzed.  Success of design cycle is not analyzed.

Group dynamics are not analyzed.  Design journal is not reflective.


	Success of product is partially analyzed.

Success of design cycle is partially analyzed. Group dynamics are partially analyzed.  Design journal is partially reflective.


	Success of product is mostly analyzed.

Success of design cycle is mostly analyzed.  Group dynamics are mostly analyzed. Design journal is mostly reflective.


	Success of product is analyzed well.

Success of design cycle is analyzed well.

Group dynamics are analyzed well.  Design journal is thoroughly reflective.



	Understanding Relevant Concepts and Principles
	Demonstrates significant misconceptions when explaining concepts, principles, or theories.  


	Demonstrates limited understanding of concepts, principles, or theories in the explanation.


	Demonstrates good understanding of concepts, principles, or theories in the explanation.
	Demonstrates thorough understanding of concepts, principles, or theories in the explanation.



	Display and Organization of Design Journal
	Display of information is disorganized.  Design journal is not neat.
	Display of information

is somewhat organized.  Neatness of design journal could be greatly improved.  


	Display of information is organized.  Design journal is mostly neat.


	Display of information is very organized.  Design journal is very neat.  




