Vandals Hit Central Middle School

On March 13, 2004, vandals broke into Central Middle School.  The community was hit hard both financially and emotionally.   With a price tag of over $30,000, this was one of the most expensive crimes that this small community has seen.  Students and their parents felt violated and questioned their physical safety during the school day and at after-school events.

The school board has begun to investigate ways in which to protect the current building until a new one is completed (2007).  Motion detectors have been installed at various points throughout the building.  A new alarm-security system has been put in place that requires all teachers to enter the building through the front door, disarm the system, and sign-in when they come to school after hours.

However, rumors have surfaced that the district will be installing security cameras throughout the building for continuous use both during school hours and non-school hours.  The students at Central are outraged!  They feel that their privacy will be infringed upon with the new security system.

The question now comes up as to how realistic it is to place cameras in locations throughout the buildings so that the entire school (excluding bathrooms) can be under constant observation.  There should be no “hiding room.”  This means that all halls and walls should be visible from ceiling to floor so that no one could sneak under a camera and vandalize any part of the school.

Your company has been hired to determine how practical and affordable it is to undertake the project.   Since $30,000 worth of damage was done during the break-in, the board has set an expenditure limit at the same amount.  In a written report (must include diagrams showing camera locations) to be presented at the next board meeting, you will need to convince the school board to see your point of view from both an emotional and financial point of view.  

Part 2 of your report should include alternate ideas if the cost of the project is over $30,000.  Consider cost reduction ideas such as eliminating cameras in each individual classroom and/or selecting key locations for cameras.  .  To formalize the financial presentation, create an Excel spreadsheet.  Justify your choices and be sure to include how each of these changes affects safety.

Assumptions
· Cameras have a 360° fish-eye view, infinite range and cost $300 each

· Monitors (that display pictures from up to 9 cameras) cost $500 each

· Installation is included in the price of the equipment

· Equipment will be able to be moved to the new building

· Salary of a security person to man the monitors is not to be considered in the 

· Equation to determine total cost

Indiana Standards
8.2.1
Add, subtract, multiply, and divide rational numbers in multi-step problems.

8.3.1
Write linear equations, interpret the solution in their context, and verify the reasonableness of the results.

8.3.8
Demonstrate an understanding of the relationships among tables, equations, verbal expressions, and graphs of linear functions.

8.4.3
Identify properties of three-dimensional geometric objects (e.g., diagonals of rectangular solids) and describe how two or more figures intersect in a plane of in space.

8.5.3
Solve problems involving scale factors, area, and volume using ratio and proportions.

8.7
Problem solving (multiple)

Grading Rubrics


See attached

Teacher notes 
· To complete this problem, students will need  a copy of the floor plan of CMS (attached)

· Prior to this model, students have completed their study of “line of view” and basic geometry.

· Students may work in small groups ranging in size from two to four and each group may present one report.

· It is suggested that students be given sufficient time to complete this project.  At this point in time, it is assumed that students will need multiple in/out of class time to complete.
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	CATEGORY
	4 points
	3 points
	2 points
	1 point

	Mathematical Concepts
	Explanation shows complete understanding of the mathematical problem.
	Explanation shows substantial understanding of the mathematical problem.
	Explanation shows some understanding of the mathematical problem.
	Explanation shows very limited understanding of the problem OR is not written.

	Strategy/Procedures
	Typically, uses an efficient and effective strategy to solve the problem.
	Typically, uses an effective strategy to solve the problem.
	Sometimes uses an effective strategy to solve problem, but does not do it consistently.
	Rarely uses an effective strategy to solve problem.

	Depth of investigation
	Evaluated all five buildings, the auditorium, and the Commons.
	Evaluated four buildings, the auditorium, and the Commons.
	Evaluated two or three buildings, the auditorium, and the Commons.
	Evaluated one building and the Commons.

	Diagrams and Sketches
	Diagrams and/or sketches are clear and greatly add to the reader's understanding of the procedure(s).
	Diagrams and/or sketches are clear and easy to understand.
	Diagrams and/or sketches are somewhat difficult to understand.
	Diagrams and/or sketches are difficult to understand or are not used.

	Explanation
	Explanation is detailed and clear. (Minimum of 4 paragraphs plus an Excel spreadsheet.)
	Explanation is clear. (Miminum of 3 paragraphs.)
	Explanation is a little difficult to understand, but includes critical components. (Minimum of 2 paragraphs.)
	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 lesson.
	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.


	Collaborative Work Skills : Working together!

	
	
	
	
	

	CATEGORY
	4
	3
	2
	1

	Contributions - My name:
	Routinely provides useful ideas when participating in the group and in classroom discussion. A definite leader who contributes a lot of effort.
	Usually provides useful ideas when participating in the group and in classroom discussion. A strong group member who tries hard!
	Sometimes provides useful ideas when participating in the group and in classroom discussion. A satisfactory group member who does what is required.
	Rarely provides useful ideas when participating in the group and in classroom discussion. May refuse to participate.

	Contributions - Team member:
	Routinely provides useful ideas when participating in the group and in classroom discussion. A definite leader who contributes a lot of effort.
	Usually provides useful ideas when participating in the group and in classroom discussion. A strong group member who tries hard!
	Sometimes provides useful ideas when participating in the group and in classroom discussion. A satisfactory group member who does what is required.
	Rarely provides useful ideas when participating in the group and in classroom discussion. May refuse to participate.

	Contributions - Team member:
	Routinely provides useful ideas when participating in the group and in classroom discussion. A definite leader who contributes a lot of effort.
	Usually provides useful ideas when participating in the group and in classroom discussion. A strong group member who tries hard!
	Sometimes provides useful ideas when participating in the group and in classroom discussion. A satisfactory group member who does what is required.
	Rarely provides useful ideas when participating in the group and in classroom discussion. May refuse to participate.

	Contributions - Team member:
	Routinely provides useful ideas when participating in the group. A definite leader who contributes a lot of effort.
	Usually provides useful ideas when participating in the group. A strong group member who tries hard!
	Sometimes provides useful ideas when participating in the group. A satisfactory group member who does what is required.
	Rarely provides useful ideas when participating in the group. May refuse to participate.

	Focus on the task
	Consistently stays focused on the task and what needs to be done.
	Focuses on the task and what needs to be done most of the time.
	Focuses on the task and what needs to be done some of the time.
	Rarely focuses on the task and what needs to be done.

	Working with Others
	Almost always listens to, shares with, and supports the efforts of others. We worked well together.
	Usually listens to, shares, with, and supports the efforts of others. No one causes "waves" in the group.
	Often listens to, shares with, and supports the efforts of others, but sometimes we did not work well as a team.
	Rarely listens to, shares with, and supports the efforts of others. Did not work well together as a team.


