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Lesson Title: Digging Down
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1st Author (Writer): Patti Salyard

Associated Business: BD Pharmaceutical
Instructional Component Used: Problem Solving

Grade Level: 11-12 

Content (what is taught): 

· Define root cause

· Distinguish between different strategies for finding the root cause to a problem

· Develop critical thinking skills

Context (how it is taught):

· Students will use the 5 Why’s and Fish Bone strategies for finding the root cause to a problem

Activity Description:

Students will learn to find the root cause of a variety of problems

Standards:

Math: ME1





Science: SA1
Technology: TD1, TD2, TD4



Engineering: ED1, ED2, ED3


Materials:

· Handouts

Asking Questions: (Digging Down)

Summary:  Through brainstorming, students will consider a variety of factors that may be the root cause of a problem.  They will consider different methods of reaching that point.   
Outline: 

· Students will discuss the need for finding the root cause of a problem

· Students will discuss ways to find the root cause of a problem

· Students will consider sample problems and how they reached the root cause

Activity: Students will read the Chicken Gun story and relate their reaction to the root cause.

At BD Pharmaceutical, quality is very important.  They strive to have no scratches on the glass so customers know the product inside the syringe is pure.  To accomplish this, they protect the glass by keeping it separated through all processes.  Quality control personnel take samplings throughout the process to see if the quality standards are being met.  If they are not being met, they need to trouble-shoot to find and correct the problem.

	Questions
	Answers

	What is your reaction to the NASA Chicken Gun problem?  Do you think it took long to resolve that particular problem?
	Answers will vary

	How would you define “quality”?
	In manufacturing, a measure of excellence or a state of being free from defects, deficiencies, and significant variations…that satisfies specific customer or user requirements

	Does a need for quality create problems?
	Yes, because you are always striving for higher standards

	Have you encountered a problem that you didn’t know how to resolve?
	Answers will vary

	Did you determine what caused the problem?
	Answers will vary

	What steps did you take to resolve the problem? 
	Answers will vary

	What happens if the problem solved is not the root cause?
	The problem may be only temporary—returning at a later time


Chicken Gun...Sometimes it does take a rocket scientist!

Scientists at NASA have developed a gun for the purpose of launching dead chickens. It is used to shoot a dead chicken at the windshield of airline jet, military jet, or the space shuttle, at that vehicle's maximum traveling velocity. The idea being, that it would simulate the frequent incidents of collisions with airborne fowl, and therefore determine if the windshields are strong enough to endure high-speed bird strikes. 

British engineers, upon hearing of the gun, were eager to test it on the windshields of their new high-speed trains. However, upon firing the gun, the engineers watched in shock as the chicken shattered the windshield, smashed through the control console, snapped the engineer's backrest in two, and embedded itself into the back wall of the cabin. 

Horrified and puzzled, the engineers sent NASA the results of the experiment, along with the designs of the windshield, and asked the NASA scientists for any suggestions. 

The NASA scientists sent back a brief response: "Thaw the chicken." (True Story—however, versions vary.)

Exploring Concepts: (Digging Down)

Summary:  Students will get to the root of the problem in the following situations using different problem-solving methods.
Outline: 

· Students will discuss options for solving a problem to get to the root cause

· Students will learn the 5 Why’s Method to solve a problem

· Students will learn the Cause and Effect (Fish Bone) method to solve a problem

Activity:  Explain how to use the 5 Why’s method for solving problems.  For example:  The fish died . . . (why) because he ate too much . . . (why) because too much fish food was in the tank . . . (why) because the lid fell off the container when pouring in food . . . (why) because the lid wasn’t on tight . . . (etc.)

Explain the Cause and Effect Method (Fish Bone) for problem solving.  For example:  B-D Pharmaceutical has a bent cannula (needle).

Measurement
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Students will placed in groups of 2 or 3 and given different problem scenarios (see below) with which they should find the root cause of the problem.  Once the root cause is determined, they will discuss the result of their action if they had tried to solve the problem without digging down to the root cause.

Resources:

· Sample Scenario Problems: the dog soiled the carpet, the bus broke down, the car has a dent in the front fender, your document won’t print, the bike has a flat tire, the copy machine leaves toner streaks on the copies, your checkbook doesn’t balance with the bank statement.

Instructing Concepts: (Digging Down)

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: (Digging Down)

Summary:  Students will balance the Trial Balance columns in an accounting worksheet. 

Outline: 

· Students will find the root cause of the Income Statement and Balance Sheet columns not balancing in a Worksheet
· Students will list the errors causing the problem
· Students will correct the errors on the Worksheet finding the correct Net Income
Activity:  On the attached document (T055_SHINE_Digging_Down_O_Worksheet.xls), the worksheet Trial Balance columns balance; but when the amounts were extended and the columns were totaled, the net income in the Income Statement and Balance Sheet columns did not match.  Using the 5 Why’s, find the error(s) on the worksheet.

Each student will write a short paragraph explaining how they found the errors in the worksheet and then list the errors that need to be corrected to resolve the problem of balancing the Work Sheet.

Attachments:  

· T055_SHINE_Digging_Down_O_Worksheet.xls
· T055_SHINE_Digging_Down_O_Worksheet_Answer.xls

	Worksheet Problem--O
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	Worksheet Answers--O

· Merchandise Inventory extended amount should be with the two debits added.

· Income Summary should be extended to Income Statement Cr. column.

· Rent Income should be extended to the Income Statement Cr. Column.

· Sales should be extended to Income Statement Cr. column.

· Employee Expense amount extended should be $355.00

Supplies Expense amount was transposed and should be $3.89
	


Understanding Learning: (Digging Down)
Summary:  Students must find the cause of the Trial Balance columns of a Worksheet not balancing.
Outline: 

· Formative Assessment of Problem Solving

· Summative Assessment of Problem Solving

Activity: Students will complete a performance assessment related to problem solving.

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

1) Do the students use appropriate methods of finding errors in accounting?

2) Do the students work back to the root of the problem?

3) Can the students solve the problem?

Summative Assessment: Students can answer one of the following writing prompts:

1) Explain how to use the 5 Why’s method for solving problems.

2) Explain the Cause and Effect Method (Fish Bone) for problem solving.

Students can answer the following performance assessment:

Students will be provided with an accounting worksheet (T055_SHINE_Digging_Down_U_Student_Worksheet.xls) and general ledger (T055_SHINE_Digging_Down_U_Student_General_Ledger.xls) with errors that need to be corrected.  The students need to problem solve by asking questions and then correct the errors detected.  The files that are needed for the assessment are included in the attachments.

Attachments:

· Student Worksheet: T055_SHINE_Digging_Down_U_Student_Worksheet.xls

· Student General Ledger: T055_SHINE_Digging_Down_U_Student_General_Ledger.xls

· Solution Worksheet: T055_SHINE_Digging_Down_U_Worksheet_Solution.xls

· Solution General Ledger: T055_SHINE_Digging_Down_U_General_Ledger_Solution.xls
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