MIRA! MIRA!

Put it to Use on the Trotter Farm

Jane and Joe Trotter have decided to buy horses for their granddaughters Jen and Jill.  Since the girls live in Jonesville, they will need to stable their horses at their grandparents’ farm.


Your company has been hired to construct a circular, fenced horse paddock for the Trotter family.  There are, however, a few stipulations that the Trotters have made.  Buildings may not be moved.  Trees may not be cut down and must be outside of the horse lot.  A “run” from the lot to the barn will not be included in the design at this point in time but may be required at a later time.  Jane Trotter would like a “pretty” fence while Joe wants one that is relatively low maintenance. 

Your job is to design the largest possible lot for the given property and stipulations as well as to determine the final cost of the project.  You will need to make at least one suggestion as to which type of fence that the Trotters should use for their paddock.  Attached is a price list of variety of types of fencing.

The final written report made to the Trotter family must include at least the following information:

· Definition of the problem as you understand it 

· Location of the paddock (use attached map)

· Cost of the project in Excel format including:



Cost of fencing given a variety of lengths



Cost of posts (how far apart?)



Cost of gates

· Total area of the paddock
· Determination of the whether or not the paddock is large enough for two horses.
· Reason that this paddock should or should not be built on this farm.
· Reason that your company should get the job.

Assumptions
· Paddock is to be round.
· Trees may not be cut.

· Buildings, roads, and ponds may not be moved.

· Buildings include one house and one barn.

Indiana Standards
8.1.7
Calculate and find approximations of square roots.

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.

8.5.1
Convert common measurements for length, area, volume, weight, capacity, and time to equivalent measurements within the same system.

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

8.5.4
Use formulas for finding the perimeter and area of basic two-dimensional shapes and the surface area and volume of basic three-dimensional shapes, including rectangles, parallelograms, trapezoids, triangles, circles, prisms, cylinders, spheres, cones, and pyramids.

8.7
Problem solving (multiple)

Grading Rubrics


See attached
Teacher notes 
· To complete this problem, students will need  a copy of the plot of the Trotter Farm and report from the Virginia Cooperative Extension (attached)

· Prior to this model, students have completed their study using the MIRA to construct basic geometric shapes.

· 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
	3
	2
	1

	Understanding the problem.
	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 underlying problem OR is not written.

	Use of the MIRA
	Student always uses the MIRA as needed in this problem.
	Student typically uses the MIRA as needed in this problem.
	Student sometimes uses the MIRA appropriately when reminded.
	Student rarely listens and often "plays" with the manipulatives instead of using them to solve the problem.

	Mathematical Errors
	90-100% of the steps and solutions have no mathematical errors.
	Almost all (85-89%) of the steps and solutions have no mathematical errors.
	Most (75-84%) of the steps and solutions have no mathematical errors.
	More than 75% of the steps and solutions have mathematical errors.

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

	Explanation
	Explanation is detailed and clear. (Minimum of 4 paragraphs, Excel spreadsheet, and diagram.)
	Explanation is clear. (Minimum of 3 paragraphs, Excel spreadsheet, and diagram.)
	Explanation is a little difficult to understand, but includes critical components. (Minimum of 3 paragraphs and diagram.)
	Explanation is difficult to understand and is missing several components OR was not included.

	Neatness and Organization
	The work is presented in a neat, clear, organized fashion that is easy to read.
	The work is presented in a neat and organized fashion that is usually easy to read.
	The work is presented in an organized fashion but may be hard to read at times.
	The work appears sloppy and unorganized. It is hard to know what information goes together.

	Completion
	All problems are completed.
	All but 1 of the problems are completed.
	All but 2 of the problems are completed.
	Several of the problems are not completed.


	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 caused "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.
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Fencing Options for Horse Farm Management
Larry A. Lawrence, Extension Animal Scientist, Horses, Animal and Poultry Sciences, Virginia Tech 

Fenced Areas
Larger pastures and paddocks are desirable in terms of fencing costs. However, there is a need for smaller paddocks in many management plans. When horses are housed in stalls and turned out for a few hours a day they may go into pastures or exercise paddocks. 

Exercise paddocks are usually 1 acre or less. Paddocks designed to provide forage and make up a portion of the horses nutrient requirements need to contain about 2 acres per horse. Fencing requirements for this area dictate strength, visibility and safety. Horses in small areas tend to run into fences. Wire fences are generally not acceptable for smaller areas unless it is "Vmesh" wire with a top rail for visibility and to keep horses from riding the fence down. 

Board or some types of "HighTech" fencing (see table 1) work well for exercise paddocks. Paddock fencing should be high at least 4.5 ft. and for stallions 6 ft. may be necessary. Higher fences discourage fighting across the fence and discourage attempts at jumping out. Stallion paddocks are usually double-fenced with lanes separating other pastures. 

	

Type of Product 
	Approx. Price Per Linear Foot 
	Maintenance 
	Life Expectancy 

	Wood* 
	$5.00 
	low 
	20-25 years 

	Polymer-coated wood* 
	$7.50-$8.50 
	low-to-none 
	Lasts indefinitely, rot and weather resistant 

	Polyvinyl Chloride (PVC) flexible and rigid* 
	$2.40-$7.00 
	low 
	Lasts indefinitely, rot resistant 

	Plastic grid/mesh* 
	$2.20 
	none 
	20-25 years depending on color; black variety may have a longer life expectancy than white 

	Steel and rail* 
	$3.00-$5.00 
	low 
	10-30 years 


Farm fencing design and construction will impact the day to day management of horse farms. Management must be efficient and provide a safe environment. Fences and building are the first and second leading causes of injury to horses. Successful operation of horse farms depend on sound, healthy horses.

Plot of the Trotter Farm
This is the diagram of the Trotter farm.  The outside line represents the property boundary.  The house is in the Northwest corner of the lot with a driveway leading to the east boundary.
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Note:  1 inch = 500 feet
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