Rubric for Design Problems

Expert
The initial problem is analyzed to determine exact needs and these needs are translated into problems.  The available resources, including materials, energy, information, as well as human are used appropriately.  The information is applied appropriately.  The interim solutions are tested and modifications are made to suit the needs.  The final solution is explained in terms that allow replication of the design and application of the design principles to other problems.  

Advanced
The initial problem may be only partially analyzed.  Only partial use of resources may be apparent.  Information may be applied inappropriately.  The interim solutions may be tested but modifications do not suit the needs.  The final solution given may be only partially explained.  Important principles may be partially given or partially applied.

Intermediate 
The initial problem may be poorly analyzed, but some attempt is made.  Resources may be used inappropriately.  Some needed information may not collected or is collected but not applied.  The interim solutions may not be tested appropriately.  Modifications may not be made.  The final solution may be poorly explained.  Principles may be applied incorrectly.

Beginner
The initial problem is attack without analyzing it.  Available resources may not be used.  Little if any information is collected or used.  The solution is not tested.  Modifications are not seen as necessary.  There is no attempt to explain the solution or the explanation is unintelligible.  Principles are missing.


The use of the terms expert, advanced, intermediate, and beginner can help the student and the teacher see the work in a more positive light than the use of grades.  Grades tend to be viewed as a lock in place (i.e., once a "C" student always a "C" student.)


This rubric can be used for any activity requiring the design of a solution to a problem.  Student should be taught to use the rubric so they can evaluate their own level of expertise in designing solutions.  Their level of expertise will vary with the sophistication of the problem and the type of information required to solve it.  A student might be an expert at solving mechanical problems and a beginner at environmental problems.


Students designing solutions should be exposed to the principles of design just as students designing scientific investigations should be exposed to the scientific method.  These steps like the steps in the scientific method are not necessarily completed in every activity or in a specific order, but they are generally present.  

1. The nature of problem is defined and the problem broken into its components.  

2. A design brief (a statement of what a solution to a problem should do and what constraints are imposed is developed.  The design brief is frequently given by the teacher, but Invent America activities allow the student to produce a design brief.)

3. Information is gathered, including scientific, social and economic principles, availability of resources, and how others have attack the problem.
4. Possible solutions are vetted. 

5. Protypes are tested.

6. Implemented.

4Solutions are developed.  Solutions are categories as likely or unlikely.  The most likely solutions are tested.  Modification of the design and retesting will most likely occur.

5Explanation of the solution is discussed.  This almost always involves illustrations.

6Implementation.

Design Rubric

4 Design is workable, meets needs, incorporates major concepts.

3Design is somewhat workable, partially meets needs, some major concepts may be misinterpreted causing some of the design problems

2Design has some workable parts, needs are addressed but not fully met, some major concepts are missing causing major design flaws

1Design does not work, needs are not addressed or are misinterpreted, major concepts are not applied or the wrong concepts are applied.

0
No design attempted.






