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Content (what is taught): 

· The “Fishbone” problem solving diagram

Context (how it is taught):

· Students will brainstorm possible causes to a problem together as a class utilizing the “Fishbone” problem solving diagram
· Students will brainstorm possible causes to a problem in small groups utilizing the “Fishbone” problem solving diagram
· Students will present their “Fishbone” to class

Activity Description:

In this activity, the students will analyze a given problem for possible causes.  The causes will be sorted into 6 categories called the 6 M’s (man, machine, measurement, mother nature, methods, materials).  They will present their group “fishbone” to their classmates.

Standards:
Technology: TD1




Engineering: ED1

Materials List: 

· Large paper or poster board
· Markers

Asking Questions: (Something Fishy is Going on Here)

Summary: Students will begin to think about the problem solving process and how to use it.
Outline: 

· Show an example of a failed invention/design.  NOTE:  Movies such as Despicable Me and Meet the Robinsons are popular movies that have great examples of failed invention/design.

· Group discussion about problem solving

Activity: Students will be shown a video clip of a failed invention.  After the clip, have students think/discuss what success and failure mean and how they solve problems.  Address the following questions during the discussion.

	Questions
	Answers

	Does everything always work the first time?
	No.  

	Everyone think of a time when you experienced a moment when your plan or design did not work as well as expected?  Anyone willing to share?
	Answers will vary.

	Take a moment and think about inventions or designs that have failed causing harm to people.  
	Ask them to share.  You may want to have some ideas like the Tacoma Bridge, failed water levees, etc…

	What can engineers, construction managers, builders, designers do to analyze these failed designs/structures?
	Want the answer “problem solving” to some up.

	What problem solving methods have you learned about?
	( Guess and check, look for a pattern, draw a picture, make a list.

( Solve a simpler problem

( Think about problems that are similar you might have solved before

( Compare and contrast

( Use a model

( Solve an equation or work backward




Resources:

· Despicable Me Clip:  http://www.metacafe.com/watch/4800670/metacafe_exclusive_despicable_me_bad_inventions/
· Meet the Robinsons Clip:
http://www.youtube.com/watch?v=TNXr5Alytg4
Exploring Concepts: (Something Fishy is Going on Here)

Summary: Introduce the “Fishbone” problem solving method by having the students work through a problem as a class.
Outline: 

· Explain the “Fishbone” method of analyzing a problem

· Draw the “Fishbone”

· Present a problem for the class to solve

· Class troubleshoots the presented problem together

Activity:  BD Medical (a worldwide medical company) makes one of the best glass syringes in the world.  Highly reactive medications must be placed in glass syringes since plastic is more reactive.  Have students watch a short video on a past problem that BD Medical solved.
http://mfile.akamai.com/5721/wmv/www.bd.com/videos/history/wmv/1950.asx
A current problem BD Medical faces is keeping the glass as scratch free as possible.  A method they use to solve this problem is called the “Fishbone” method.  They brainstorm as a team different reasons why the glass gets scratched as it moves through the assembly line and is formed into syringes.  The ideas workers develop are categorized into one of six categories: 

1.  Man      2. Machine      3. Mother Nature      4. Measurement      5. Materials      6. Methods

Have students think of at least two reasons why the glass may become too scratched as it is made into a syringe.  After think time and share time, make sure that all ideas are classified into the proper category.  
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Possible Solutions:


Man – people touching the syringes, not handling them with care


Machine – may have parts that scratch the glass, lass parts make contact with each other 


as they move through the machines


Mother Nature – may have no affect since parts built indoors


Measurement – tubes cut to wrong size so they bump into each other easily and scratch 
each other


Materials – glass is already scratched when it arrives from supplier, flaws in glass allow 
it to scratch easier


Methods – assembly line now well designed to prevent scratching, cleaning methods of 
glass causes scratches.  

Instructing Concepts: (Something Fishy is Going on Here)

Problem Solving

Problem Solving Process

The problem solving process is teachable and students will become better problem solvers with guidance and practice.  Since there are many problem solving models, it depends who you talk to about which model is best. George Polya first outlined one of the best-known problem solving processes.  This instructional piece will focus on Polya’s work.

Step One: Understand the Problem

This step involves the very beginning of the problem solving process.  Students are asked to carefully analyze the problem paying particular attention to these questions.


( Are all the words in the problem known to you?


( What are you supposed to find, solve for, show, or prove?


( Is it possible to restate the problem in your own words?


( Is there a picture, graph or diagram that can help you understand the problem?


( Is there enough information to solve the problem?

Step Two: Devise a Plan

This step involves the process of deciding how you are going to solve the problem and creation of a plan that will lead to that solution.  Below are some possible strategies that students might want to consider.


( Guess and check, look for a pattern, draw a picture, make a list


( Solve a simpler problem


( Think about problems that are similar you might have solved before


( Compare and contrast


( Use a model


( Solve an equation or work backward

This list of strategies is not all-inclusive.  One of the most important strategies is to be creative and think “outside” the box to try to devise new and different ideas that may apply.

Step Three:  Carry out the Plan

This step is easier than step two because you just have to stick to the plan you created.  Work carefully and diligently to attempt the plan you have devised.  If your plan doesn’t work go back to step two and use the knowledge you have gained to think of something else.  Often we learn more from a failure than by solving a problem correctly the first time.

Step Four:  Looking Back

This step is very important to becoming better problem solvers.  It is this analysis of what worked and what didn’t work that lets you apply knowledge in similar situations and extend into the less familiar.  You should think about where you might use the method again and think about how your strategy could be improved upon.  This analysis of what happened will make problem solving easier in the future.

Organizing Learning: (Something Fishy is Going on Here)

Summary:  Students will organize their troubleshooting ideas in the “Fishbone” graphic organizer as they analyze a given problem.  The students will analyze the problem in order to determine all possible cause based the 6 M’s (Man, Machine, Measurement, Mother Nature, Materials, and Methods).

Outline: 

· Present the problem to the class

· Divide them into groups of 3-4 students

· Distribute poster size paper for them to draw the “fishbone”

· Students will brainstorm in their groups possible causes of the problem presented and organize those according to the 6 M’s

Activity: Students will be divided into small groups of three to four.  Students will brainstorm possible causes of a problem. Below are two sets of problems to use in the classroom.  Other problems can be crated based on classroom experience and/or grade level.

	Set 1 

(General)
	Set 2 

(Industry Based)

	The popcorn did not pop in the microwave after the time is up
	Glassware company:  The amount of glass broken during assembly has increased by 25%

	The calculator is not turning on
	Syringe Company:  The needles are bent very slightly at the tip

	The cell phone has no reception
	Wind tower Company:  The paint is flaking off after the tower is in use within one year

	The song will not download to the computer/iTouch/MP3 player
	Electric Company:  The coal powered part of the plant is not producing enough energy

	The car will not start
	Motorcycle Company:  The engine will not fit inside the frame

	The computer keeps freezing up
	Metal Building/Parts Manufacturer:  The cylinder shaped metal rings are not circular


Extension:  Students can trade their problems and posters with other groups.  Additional groups can brainstorm further causes to the problem and add to the fishbone.  This trading process allows for more problems solving opportunities and emphasizes that teamwork is critical in business.

Attachment:  T036_SHINE_Something_Fishy_Is_Going_On_Here_O_Fish.doc



Understanding Learning: (Something Fishy is Going on Here)

Summary: Students will present their possible causes to the class and include the created 
Fishbone” graphic organizer as part of the presentation.

Outline: 

· Formative assessment of problem solving

· Summative assessment of problem solving

Activity: Students will complete written and performance based assessments of problem solving.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Are students able to think of causes in at least four of the 6 M’s?

2) Are they working together as a team?

3) Can they explain their causes in a way that make sense?  Or do they need further clarification of the problem?

Summative Assessment: Students can complete the following writing prompt:
Explain the four-step problem solving process and how you applied it in this lesson.

Students can complete the following performance assessment:
Divide students into groups and have them create two to new problems that teens could incur in their daily lives or problems that businesses may face in their day-to-day operations.  The groups should switch problems, then they should select one of the new problems, and “Fishbone” possible causes as a group.  Finally, each group will report their solutions to the class.
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