Studying Invention, Innovation
& the Design Process

In many ways, the design process has become the foundation of Technology Education.  Studying the principals that make up good design, teaching the principles of effective communication skills as well as how to create a successful prototype are staples in the program at Heritage Middle School.  

Generally, the way I introduce this unit is by attempting to inspire innovation in the students.  Granted, it comes much easier to some than to others.  Accordingly, grading criteria for this type of activity relies more on the presentation and communication of the idea than the idea itself.  Quite frankly, it does not matter to me what the idea is, my focus is on the process.  

We start with a simple discussion of regarding the differences between an invention, and an innovation.  Following a discussion of some recent inventions and innovations as well as sharing the story of noted inventions like the eraser and the Post-It note, I ask that students create an innovation of their own.  It could be as simple as changing the shape of a device or merging two products together.  A list of common items accompanies the worksheet to help students begin to get on track.  I only ask that the idea is presented in a clear on comprehensive manner.  

The students are often unaware that this is an exercise in communication of ideas and not necessarily creativity.  It is important to stress that if you are not a good artist, be a good labeler.  I provide drawing tools and stencils that essentially remove the need for any artistic talent.  

Following the brief innovation exercise, I begin to discuss requirements for the upcoming design portfolio.  It is a four page document that will monitor the progress of an idea from conception, through re-designing, building and evaluation.  Often we will walk through the steps quickly by presenting a simple problem like student tardiness during the school day, and ask for solutions.  

Next students receive the four page document that will accumulate the work that have done over the duration of the project.  Now, they are ready to receive their problem statement.  In recent history the problem I have been using is:  “Design and build a prototype of a handheld electronic device.”  Simple and to the point, but limitations and requirements are discussed later.

After the problem statement is given, it becomes necessary to limit the students in several ways.  First, we assign the resources:  People, time, energy, money, tools, materials and knowledge.  These resources can vary by instructor based on individual situations.  Generally, for a prototype I use foam core as the primary building material along with paper, tape, hot glue, etc.  

In the Research section of the portfolio, students are required to record design limitations.  These are the items that students must, or can’t do.  The limitations I generally assign are 1.  The device must be handheld.  2.  The device must have at least one moving part.  3.  The device must perform the function of two different devices.  For example, a cell phone that can also operate as a camera.  4.  Material limitation of one 6” x 6” piece of foam.  Following the limitations, students must list five possible design ideas and do some internet research on devices that already exist.  

Next, it is time to brainstorm.  I try to stress to the students the need for brainstorming.  It helps us clarify ideas and work through possible solutions.  I require students to completely design three different solutions to the same problem.  Many will ask if they are sure that they are going to use their first brainstorm idea, do they need to do the others.  My standard answer is yes, because if they “force” themselves to think of other solutions, they could create an idea that will make the original even better.  Besides, it is part of the grade.  Brainstorms need to have a few key elements to effectively communicate ideas.  They need the visual representation of the idea (the sketch).  They need labels and explanations as well as color to accent details.  I normally do not require exact measurements at this time.  Also, it is important to express to the student the importance of each idea actually solving the problem.  Following the three brainstorm sketches, I instruct the students to choose their favorite.  This can be done on their own or with the help of a classmate.  

After the brainstorming is completed, and the best idea has been selected, students will begin a traditional board drawing using drafting tools to draw their idea to scale.  I express to students the need for accuracy because this it the plan for what their prototype will look like.  This plan should be detailed to the point where they could give the drawing to someone else and have them build the product without the need to ask any questions.  

Following the planning, students are given a limited supply of foam core.  On this, they will begin to draw lines on it to show where it is to be cut and shaped.  Students will work in the technology lab to achieve the desired shape of their product, then turn their attention to creating the buttons and details that will appear on the device.  Once they are attached the prototype is considered complete.

The next steps are to have a classmate evaluate the prototype and receive some feedback on the performance and the aesthetics of their device.  With this in hand, students begin to work on the last 

