You’re Hired/You’re Fired

Grades: 6-8

Standards:  Problem Solving & Geometry

Real World Problem:  Your security firm is interviewing with Mr. Donald Trump to be hired to design and install an alarm system to protect his expensive collection of “Masters” paintings in his new “Trump Museum”.  It is your teams’ responsibility to come up with a plan and present your plan to Mr. Trump.  
Materials Needed:  None for more advanced students. For inclusion students or lower ability students, a model may be shown, made out of books or cardboard, to help students visualize the rooms of the museum. 

Time Required: I gave my students approximately 25-30 minutes to work together in their groups, and then they made their two-minute presentations.

Lesson Plan

Pre-lesson - You may want to discuss  and show students blueprints of a building, to let them understand how something may be mapped/planned out.

Have students work in heterogeneous groups of 3-4.  Pass out the Real World Problem about Mr. Trump’s Museum and a copy of the layout for each group.  Monitor group’s progress by continually listening and walking around the room.  When groups are completed, there are many ways you can assess your students, my students gave a brief presentation to explain their plan and the cost of implementing their plan.
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Your firm is interviewing with Mr. Donald Trump to be hired to design and install an alarm system to protect his expensive collection of “Master” paintings in his new “Trump Museum”.  The following are Mr. Trump’s requirements for his museum.

1. High tech motion detectors must be installed to protect the expensive masterpieces on the walls of his new museum.

2. The motion detectors have a 360 degrees field of view.

3. Mr. Trump wants to minimize the expense, thus minimizing the number of detectors; but not minimizing the coverage.

4. Your firm must prepare a two-minute presentation for Mr. Trump, describing and explaining your plan, number of motion detectors, and cost to Mr. Trump’s museum.  Every motion detector costs Mr. Trump, $100,000.  Your firm will profit 30% off of each detector.

5. Since Mr. Trump’s business is important to your firm, your group must come up with a “professional” name for your presentation.

Assumptions;

1. Walls extend to the ceiling of the museum in each room.

2. Area of the museum does not matter.

3. High tech motion detectors cannot see through the walls.

4. Windows are not a consideration in the job.

5. Motion detectors do not have to protect the outside of the building. 

Assessment Rubric on Problem Solving
Name(s) __________________

	Category
	4
	3
	2
	1

	Explanation
	Explanation is detailed and clear.
	Explanation is clear.
	Explanation is a little difficult to understand, but includes critical components
	Explanation is difficult to understand and is missing several components OR was not included.

	Working with Others
	Student was an engaged partner listening to suggestions of others and working cooperatively throughout activity.
	Student was an engaged partner but had trouble listening to others and/or working cooperatively.
	Student cooperated with others, but needed prompting to stay on-task.
	Student did not work effectively with others.

	Strategy/Procedure
	Used an efficient and effective strategy to solve the problem.
	Used and effective strategy to solve the problem.
	Used an effective strategy to solve problem, but did not do it consistently.
	Did not use an effective strategy to solve the problem.

	Completion
	The problem has an answer
	The problem is partially completed.
	All the work is shown correctly, but no final answer.
	No type of answer is shown.

	Mathematical Concept
	Explanation shows complete understanding of the mathematical concepts used to solve the problem.
	Explanation shows substantial understanding of the mathematical concepts used to solve the problem.
	Explanation shows some understanding of the mathematical concepts needed to solve the problem.
	Explanation shows very limited understanding of the underlying concepts needed to solve the problem.

	Mathematical Reasoning
	Uses complex and refined mathematical reasoning.
	Uses effective mathematical reasoning.
	Some evidence of mathematical reasoning.
	Little evidence of mathematical reasoning.


  Reflection

· What worked best about this lesson, what mathematics did students learn the most about?  I think students learned most about spatial concepts in this lesson.  One group wanted to just place 1 detector above the piece of paper, not truly understanding the factor of walls.  Another group wanted many detectors in each room maximizing the profit for their firm.  Another group wanted the inside and out to be covered even thought I placed the assumption that outside the museum did not need to be covered.  A lesson in architectural blueprints may be helpful before the lesson. 
· What part of the modeling process is emphasized in this lesson?  I probably would have to say taking a realistic problem, simplifying, model, and making it a mathematical model. 
· What did students learn about the math-modeling process? Students learned that sometimes something that looks very non-mathematical, can be solved by a form a math.
· What did students find most challenging and was it a good challenge for them to work through on their own, or should teachers be ready to provide extra support in this area?  This lesson was a very high motivational lesson for all of my students.  This was done at the beginning of the year, to see how it would go, and my students asked for at least a week or so afterwards if we could do another activity like that.
· What advice can you give teachers about using this lesson? Use it to reinforce math in the real world.
· What did you learn about teaching and learning math via mathematical modeling? I learned to share the classroom with the students.  I do not always have to do direct instruction to get a concept through to my students.  We as educators, sometimes hold our students back from discovering.
