Innovation and Inventions
Unit 5

Reading assignment.

What is technological problem solving?  One of the simplest definitions describes a problem as a need which must be met.  One could broaden the concept by including desires and wants.  The reason that problem solving is regarded as authentic is that in the real world; we practice technology by solving problems.  New technology gets created in response to a problem that needs to be solved.

Another way to look at problem solving is that it no longer is a means to an end, but an end in itself.  Problem solving involves many higher order thinking skills that are regarded as crucial for success in the information age.  The kind of thinking skills we are called upon in deliberate attempting to solve a problem.  Here is a list of the mental processes that are used; Defining the problem or opportunity operationally; Observing; Analyzing; Visualizing; Communicating; Measuring; Predicting; Questioning and Hypothesizing; Interpreting Data; Constructing a models and Prototypes; Experimenting; Testing; Designing; Modeling; Creating; Managing. (Hill, 1997)
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Technological problem solving can be divided into three (3) categories: design, trouble shooting, and technology assessment.  Designing may be defined as a proactive problem solving.  It includes not only the refinement of the original concept but also the research, experimentation, and development necessary to prepare the product for manufacturing. Design would include inventions and innovations.  Trouble shooting may be thought at reactive problem solving and involves a recognition of technical solutions to problems in existing technology.  Trouble shooting could lead to innovation.  Technology assessment, the third type of problem solving is the ability to critically analyze the impacts of technological solutions in order to predict possible outcomes and choose the most appropriate solution to the problem.
The Problem solving model is the method to technological problem solving and it is sometimes referred to as the technological method, the engineering method, the design process, or problem solving model. The model contains  the essential components but is it is also important to understand  that the following do not necessarily happen in exactly in the  order.
1. Identify the problem.

2. Define or “refine” the problem.

3. Gather information. ( Internet or other research)

4. Develop alternate solutions. (First Ideas is not always the best)

5. Select and refine the best solution. (Design Proposal)

6. Express the Design solution. (Sketch or Drawing)

7. Build a Model or Prototype of the solution.

8. Evaluate, Revise, and Refine the solution. (Problem solving model not complete with out this step)
9. Communicate the solution.

Brainstorming is a method for developing creative solutions to problems.  It works by focusing on a problem, and then coming up with as many solutions as possible and by pushing the ideas as far as possible.  
Roles in the brainstorming activities contain three basic areas; the leader, the recorder, and the team members.  We will define the role of each member.  

1. The leader. The person who keep the brainstorming activity on track.
2. The recorder.  Is the one that will put the ideas on paper, flip carts, whiteboard.

3. Team Members. Are the sources for the ideas.
Tips for successful brainstorming.
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During the brainstorming session there is no criticism of ideas, the objective is to get as many ideas as possible and break down the preconceptions about the limitations of  the problem.  The leader initially defines and introduces the problem to be solved with any criteria that must be met, and then keeps the session on track.  He or she should encourage an enthusiastic, uncritical attitude among brainstormers and encourage participation by all members of the group. This can be done by rotation thorough the group and asking for an idea on each round.  The ideas can be submitted on sticky notes so none are lost.  The session should last a set amount of time.  The leader should try to keep the brain storming on subject and steer it towards the development of solutions.  Brainstromers should be encouraged to have fun brain storming session, coming up with as many ideas as possible, form the solidly practical to wildly impractical ones in an environment where creativity is welcomed.  Ideas must not be criticized or evaluated during the brainstorming session.  Criticism introduces the element of risk for the group in putting forward an idea.  This stifles creativity and cripples the free running nature of a good brainstorming session.
Processing and evaluation:  The enjoyment and creativity of brainstorming is enhanced by the lack of constraints and criticism, just wild and crazy ideas.  Once this part of the session is over, the process of refinement and election begins and complete solutions are sought.  Similar ideas cam be combined and duplication can be eliminated.  Each team member is allocated points to assign to each solution on the list.  By judging the merits of each idea, the team member can assign points.  At the end of the voting period, total points will determine which solution that is selected.
Source: Valley City State University (2006) Invention and Innovations. Retrieved May 7 2006 from WWW.HTTP://WWW.VCSU.EDU
ETP 2006 – Jeff Pegg
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Unit 5
Reading outline

Innovations and Inventions.

1. What is the list of mental processes?
2. Technological problem solving is divided into what categories?

3. What are the nine (9) steps in problem solving?
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4. ________________________ is a method for developing creative solutions to problems.
5. List the three (3) members in brainstorming?

6. The leader should encourage the practical solutions along with_____________________________.

7. How is the solution selected once brainstorming is over?
Unit 5

Quiz on the reading assignment.

Innovation and Inventions.
Name _______________


Period _______

Answer the following questions to the best of your ability.

1. What is one (1) goal of the leader?

2. Technological problem solving is divided into what three (3) Catagories?

3. What is the function of the Recorder in Brainstorming?

[image: image4.wmf] 


4. What is the function of the Team Members in Brainstorming?
5. How is the final solution decided on within the group?

Standard 8: Students will develop an understanding of the attributes of design.
E. Design is a creative planning process that leads to useful products and systems.

F. There is no perfect design.

G. Requirements for a design are made up of criteria and constraints.
Standard 9: Students will develop an understanding of engineering design.

F. Design involves a set of steps, which can be performed in different sequences and repeated as needed.

G. Brainstorming is a group problem-solving design process in which each person in the group presents his or her ideas in an open forum.

H. Modeling, testing, evaluating, and modifying are used to transform ideas into      practical solutions.
Standard 10: Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving.

F. Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological system.
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Invention is a process of turning ideas and imagination into devices and systems.  Innovation is the process of modifying an existing product or system to improve it.

H. Invention is a process of turning ideas and imagination into devices and systems.  Innovation is the process of modifying an existing product or system to improve it.

Standard 12: Students will develop abilities to use and maintain technological products and systems.
H. Use information provided in manuals, protocols, or by experienced people to see and understand how things work.

I. Use information provided in manuals, protocols, or by experienced people to see and understand how things work.

J. Use computers and calculations in various applications.

K. Operate and maintain systems in order to achieve a given purpose.
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