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	Occupational Area:  Introduction to Wood Technology

	CTE Concept(s): Estimating Materials, calculating an estimated total cost, maximizing use of materials.

	Math Concepts:  Whole numbers and calculation, Decimals + and -, Decimals X and /, Linear measure, Ruler, Area, Common Formulas, Estimation, Rounding, Geometry Sketches and Scale 

	Lesson Objective:
	The lesson provides students with the knowledge to calculate board feet, estimate a total cost, area and total surface area. 

When finished you will be able 

Calculate materials using the board foot and total cost formulas. 
Recognize the difference between dimensional lumber and sheet goods.

Calculate the area of a board
Use appropriate information to determine waste

Maximize materials

	Supplies Needed:
	Measuring device, Work Sheets, Price list, Calculator


	The "7 Elements"
	Teacher Notes

(and answer key)

	1. Introduce the CTE lesson.
Ask the students:

What do we need to do?

Estimate materials

Calculate board feet

Calculate cost

What types of materials do we use?
Dimensioned lumber
Hardwoods 
Sheet goods

What do you need to know how to do in order to calculate material costs?
In a wood shop you need to know how to calculate how many board feet are in a given project made from dimensional or hardwood lumber.
In woodworking sheet goods can be priced by a unit, single or partial sheet.
It is important to understand basic math skills like whole number operations, measurement skills, fraction decimal conversions, area, estimating and rounding and evaluating formulas in the woods industry. 

Do any of you know how to calculate the cost of a board you may need for your project? 

	Show pictures of advanced projects by students.

Show examples of materials
Show example of dimensional lumber
2 x 4, 2 x 6, 4 x 4
Hardwoods = random widths and lengths
Show example of a sheet good

Show a picture or model of a board foot example.
Use examples demonstrations to help illustrate to students how to find a board width and length.



	2. Assess students’ math awareness as it relates to the CTE lesson. 

Pre Test: This quiz is designed to see what skills students are coming to your class with. If you find weak areas you may need to provide some assistance to bring them up to speed.

Quiz content:  Whole number operations, measurement skills, fraction decimal conversions, area, vocabulary estimating and rounding and evaluating formulas. 


	See work sheet # 1
Correct with students and refer to answer key


	3. Work through the math example embedded in the CTE lesson. 

We now are going to use the formulas to calculate board feet and total material cost. 
These are the skills you need to know in order to calculate board feet and cost

Lets calculate board feet and cost of the following examples


	See work sheet #2
The worksheet has the formula in the instructions and includes two CTE related problems for the students to work through.
Board Feet = t” x w” x l”
                      ------------
                         144

Total Cost = Board feet x Cost of wood
Question #1
Board Feet = 2

Total Cost = $4.00

Question #2

Board Feet = 13.33
Total Cost = $38.67


	4. Work through related, contextual math-in-CTE examples.

Show them a box bottom and a sheet of plywood.

Describe the importance of being able to know how to lay out your material to maximize the part.

 Discuss how we will convert the box bottom and sheet into square inches in order to find the area.

	See work sheet #2
The worksheet includes the formula for total area with two CTE related problems for the students to work through.
Area = l x w
Question #1
Area = 54 in2

Question #2

Area = 4608 in2

Question #3
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	5. Work through traditional math examples.

Show a completed box and ask what the geometric name is in math. 
The total amount of material used to construct the entire box is called the total surface area which is the area of all six faces.
Ask students to guess how many boxes they can get out of one sheet of plywood? 

Introduce the formula for the surface area of a rectangular prism and calculate with the class the surface area of a box 3” x 6” x 9”.
Calculate the area of the sheet of plywood with the class.

Estimate the number of boxes one sheet of plywood can produce.

Ask the students why this in an approximate answer.

Ask the students if the real answer is more or less. Why is it more or less?

Issue the worksheet illustrating the log and discuss the importance of accurately calculating the amount of board feet (volume) in the log while they are still in the field. (Grading the log)

	See work sheet #3
Show 6 (one for each table) finished box projects.
Rectangular prism

SA Formula    2 x l x w

                       2 x l x h

                   +  2 x w x h
                    _________

SA Formula    2 x 3 x 6
For Box           2 x 3 x 9
                   +  2 x 6 x 9
                    _________

                      198 in2

Area             4’ x 8’ = 
For Plywood 48” x 96” =
                    _________

                      4608 in2
Estimated boxes = 
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198

4608

23 boxes
It is less because the saw blade creates a 1/8” kerf. A kerf is waste.

See work sheet #4
Determine the volume. Use π[image: image3.png]


 3.14 and round to three digits.

Volume = Pi * r 2 * h
Volume = 3.14 x 122 x 48
V = 21,703.68 in3
To calculate the board feet you must divide the Volume (21,703.68) by one board foot (144)

Board feet = 150.72



	6. Students demonstrate their understanding.

Hands on and worksheet activities.
Students calculate the board feet and cost of a board from the wood storage. Answers will vary based on the material they select. This is a great time for one on one work with the student.
Students calculate the total surface area of a speaker box. The box is 12” x 12” x 12”

Ask the students if they included the 1/8” kerf for every cut could they still get 5 full boxes from one sheet?


	See work sheet #5
When the students calculate board from the wood room many will get different answers. 
Students calculate the total surface area of a speaker box.
SA Formula    2 x l x w

                       2 x l x h

                   +  2 x w x h
                    _________


SA Formula    2 x 12 x 12
For Box           2 x 12 x 12
                   +  2 x 12 x 12
                    _________

                      864 in2

Area             4’ x 8’ = 
For Plywood 48” x 96” =
                    _________

                      4608 in2
Estimated boxes = 
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5 boxes


	7. Formal assessment.
Successful completion of lesson worksheets
Checking for understanding worksheet
Quizzes and Review games later in the semester

	Checking for understanding worksheet
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