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	EXERCISE: Pressure Cooker DFMEA
	TIME FRAME: 2 - 5 Hours



	[bookmark: _GoBack][bookmark: COURSE]COURSE: Principles of Engineering

	[bookmark: UNIT]UNIT: Failure Modes and Effects Analysis
	[bookmark: EXERCISE]EXERCISE: Pressure Cooker DFMEA
	[bookmark: TIMEFRAME]TIME FRAME: 2 - 5 Hours

	[image: ]
	PREPARATION:  Summary of “to do’s” that the teacher should understand and prepare before bringing this lesson to the classroom.

	

Information
Before starting this exercise, students should have an understanding of material covered in:

· Presentation: Failure Modes and Effects Analysis
· University of Michigan: FMEA Presentation

Tools:
· Internet
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	SAFETY:  Summary of safety strategies in the lesson.

	
There are no safety strategies for this exercise.
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	DESIRED RESULTS:  

	ESTABLISHED GOALS:
	
	TRANSFER:

	
Problem Solving Techniques and Applications Standards:

Teachers should use the STEM Academy Standards Correlation System available in the STEM Connections area of a unit to extract specific standards and insert these standards here.




















	
	
	Students will be able to independently use their learning to…

· Identify and evaluate potential failure modes
· Identify and evaluate potential causes of the failure mode


	
	
	MEANING:

	
	
	UNDERSTANDINGS
Students will understand that...

· Plans must be implemented based on assigned responsibilities and completion dates

	ESSENTIAL QUESTIONS
Students will keep considering...

· How tools and various things students use everyday can fail
· How a product failure can impact others


	
	
	ACQUISITION OF KNOWLEDGE AND SKILL:

	
	
	Students will know...

· he impact of potential failures in products
· Different forms of failure


	Students will be skilled at...

· Identifying and prioritizing actions to reduce or eliminate the potential for failure in products
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	EVIDENCE:  

	EVALUATIVE CRITERIA:
	
	ASSESSMENT EVIDENCE:

	
· Completion 

	Performance Task(s): 

Pressure Cooker DFMEA
In this activity, students will analyze a pressure cooker and extrapolate potential failures it could run into.


	
	
Other Evidence:  

· Design a Failure Mode Effects Analysis (FMEA) worksheet
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	LEARNING PLAN:  Summary of Key Learning Events and Instruction

	
1. Set Introduction
Discuss with your students the importance of safety in products. Many of the products we use are not manufactured within the US. Do other countries have the same safety restrictions we do? How does this pose a problem for importing certain products, specifically dealing with lead paints in toys?

2. Present
Today’s lesson will teach your students about failure mode effects analysis. There are two separate PowerPoint files for you to use during your presentation and lecture. You do not need to present both of them. You may choose one or the other depending on your time constraints, and how in-depth you want to go.

3. Lecture
Using the PowerPoint of your chose, take your students through the lecture on failure mode effects analysis. Encourage your students to take notes during lecture to assist them when performing their own FMEA.

4. Assign Activity
After the lecture, present the pressure cooker activity.

5. Student Work Time
Each student will be responsible for filling out a Design FMEA Worksheet that is posted online.

6. Collect
Once students have completed their analysis, collect all paper work for grading.

Progress Monitoring:
· The instructor will need to monitor the classroom, checking students’ work and ensuring students are on task and following directions 
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	DIFFERENTIATION:  Summary of Key Differentiation Techniques

	
Please use this space to insert your differentiation techniques.  Depending on the needs of students, various techniques might be needed in a classroom, therefore use the information below and experts in the area needed to design your plan for differentiation.



The ASCD Study Guide for Integrating Differentiated Instruction and Understating by Design: Connecting Content and Kids.
by Carol Ann Tomlinson, Jay McTighe

Integrating Differentiated Instruction and Understating by Design: Connecting Content and Kids.
by Carol Ann Tomlinson, Jay McTighe
ISBN-13: 978-1416602842   
ISBN-10: 1416602844

Differentiating Reading Instruction
by Laura Robb.
ISBN13: 9780545022989

A Teacher's Guide to Differentiating Instruction
The Center for Comprehensive School Reform and Improvement
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	CAREER CONNECTIONS:  Summary of Career Opportunities Associated with this Lesson

	
Engineers
	All engineering disciplines use FMEAs to better their designs 

Product Tester
	Product testers use FMEAs for products

Consumer
	Consumers should be aware of the various form of failure a product can have and which failures are most likely
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	KEYWORDS:  Please Insert Keywords from this Lesson with their Definitions

	
FMEA – failure mode and effects analysis

FAILURE – an act or instance of failing or proving unsuccessful

ANALYSIS – the separating of any material or abstract entity into its constituent elements
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