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	COURSE: Principles of Engineering

	UNIT: Problem Solving
	EXERCISE: The Janitor's Dilemma
	TIME FRAME: 2 - 3 Hours
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	PREPARATION:  Summary of “to do’s” that the teacher should understand and prepare before bringing this lesson to the classroom.

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

· Reading: Problem Solving

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…

· Compile simple experimental data, comparing and contrasting results from others
· Design a simple structure with limited materials according to parameters and constraints


	
	
	MEANING:

	
	
	UNDERSTANDINGS
Students will understand that...

· There are many techniques that can be used to problem solve both individually and as a group

	ESSENTIAL QUESTIONS
Students will keep considering...

· How to improve their group and individual problem-solving techniques 


	
	
	ACQUISITION OF KNOWLEDGE AND SKILL:

	
	
	Students will know...

· The ten-step design process
· Estimation techniques
· Personal problem solving techniques 


	Students will be skilled at...

· Integrating the step design process while solving problems
· Using the six step evaluation process
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	EVIDENCE:  

	EVALUATIVE CRITERIA:
	
	ASSESSMENT EVIDENCE:

	
· Completion
· Correct answers
	Performance Task(s): 

The Janitor’s Dilemma
In this exercise, students will be tasked with determining at what outside temperature the janitor should to turn the heat on.


	
	
Other Evidence:  

· Online unit test
· Calculations
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	LEARNING PLAN:  Summary of Key Learning Events and Instruction

	
1. Set Introduction
Have students start reading the online document Problem Solving at the beginning of class.

2. Discussion
Follow the reading with a brief discussion of the covered material. Encourage students to take notes from their reading, as this material will be tested.

3. Assign Activity
Once students have completed the online reading, direct their attention to the activity.

4. Calculations
Make sure that you are familiar with the calculations in the case study so that you can provide feedback to student while they are working. Most students will overlook the fact that the heat supplied in the room initially is from the students and is calculated in the number of BTUs that they give off. In the final equation, they are trying to solve for delta t. They should plug in the total number of BTUs generated by the students into the answer for the final calculation; it is the number of BTUs that have to be lost before the heat has to be turned on.

5. Other Factors
The number is very close to the inside temperature. A discussion with the class should go over insulation factors, cost analysis, start-up costs of building a structure with cheaper materials initially and long-term costs associated with heating and cooling. If you are in a warmer climate, you can edit the information to reflect the need to cool the building rather than to heat it. Either way, the calculations will use the same formula.

6. Review
Once the students have finished their calculations and turned them in, review them as a class.

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

	
Physicist
	Physicists, especially those dealing with thermal energy, analyze different aspects of thermal energy

Statistician
	Statisticians find trends and themes in graphs and charts

HVAC Technician
	HVAC technicians specialize in understanding how heating and cooling systems work
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	KEYWORDS:  Please Insert Keywords from this Lesson with their Definitions

	
PROBLEM SOLVING – the process of working through the details of a problem to reach a solution

DIVERGENCE – to move, lie, or extend in different directions from a common point

CONVERGENCE – to move, lie, or extend in the same directions from a common point
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