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	Lesson Objective:
	Students will be able to measure and divide those measurements in half

	Supplies Needed:
	


	The "7 Elements"
	Teacher Notes

(and answer key)

	1. Introduce the CTE lesson.
Our complex world requires a wide variety of measurement units. For example the volume of a bottle of Mountain Dew might be expressed in ounces, gallons, or even liters. The weight of a Mustang convertible could be in lbs, tons, or kilograms. Linear measurement or the distance from here to the football field may be stated in, feet, yards, miles, or perhaps meters. As we start to identify various units of measurement you quickly realize how much of our everyday world needs to be quantified through various means of measurement. (see note #2)
There are two major systems of measurement. Most countries of the world use the metric system based on units of ten, we use the standard system based on the smallest whole unit of an inch. All other expressions are combinations of these whole units plus any partial unit that we call fractions. Fractions lie somewhere between whole units as many objects we measure don’t end exactly on a whole unit. ( see note #3,4)
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You will need to know how to accurately measure a piece of wood and mark the midpoint of its length and width.

	Note #1 Highlighted vocabulary should be        discussed. Check for other vocabulary understanding

Note #2 Have students give examples of various units of measurement
Note #3 Have students give examples of fractions and demonstrate how they are expressed in writing (ie. 
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)
Note #4 Have kids give examples of whole units and a fraction of that unit. (ie. Case of soda / one six pack = ¼ of the case;  Dollar bill and 4 quarters, etc.)

Visuals: Liter bottle, measuring cup, bathroom scale, tape measure, etc.



	2. Assess students’ math awareness as it relates to the CTE lesson. 
Provide a handout drawing of a 12 inch ruler with approximately 10 fill in the blank spots for identifying units of measurement and have several lines that they must measure.

	

	3. Work through the math example embedded in the CTE lesson. 
Rulers and tape measures are divided into whole units of one inch. 12 of these units make up one foot. Each inch is then divided in ½  and each of those halves are successively divided in ½ to provide finer or smaller discriminations. (see note #5) Each time this division occurs the total number of equal parts or increments within the inch doubles. (see note #6) Using this information we can now incorporate a “hard and fast” rule, when dividing any fraction in half the numerator or top # stays the same and the denominator or bottom # doubles. ALWAYS and for ANY fraction. (see note #7) Most rulers and tape measures do not divide an inch into more than 32 equal parts or increments. We will stop at 4 for now. There are many other measuring instruments to measure smaller and finer divisions. Because rulers and tape measures continue to divide each successive increment in half the denominator will always be divisible by 2 when referring to fractions of an inch. (eg ½, ¼) They should always be reduced to proper fractions.
When two equal increments can be added together to make or equal a whole unit they would individually be expressed as ½  because each represents ½ of the whole. In kind when four increments are required to make a whole they are individually expressed as ¼ because each increment represents one of the 4 that it takes to make up the whole. (see note #8)
Most things we are required to measure are a combination of many whole units plus any fraction of that unit. To fully express a measurement the whole units are first expressed followed by any fraction of that unit, (eg. 7 and 1/2 inches or 7 1/2”) (see note #9) When there are more than 12 inches in a measurement often but not always, we can convert the measurement to feet which is just another expression for that 12 inches. When we make this conversion our expression can now include 3 terms, # of feet, # of inches, and any fraction of an inch. (eg. 1’ 7 3/8” ) (see note #10,11)

	Note #5 Have students give examples of things in their world that are important not to simply estimate or only be close when measuring. (eg. Their height, age, etc)   
Note #6 Demonstrate by having kids fold a sheet of paper in half and then in half again and then unfold it and count the increments. Label each increment as you unfold it)
Note #7 Worksheet with common fractions and have them divide them in half.
Visual: Pizza with divisions to 16. (any food item! ()
Note #8 you might look at the fraction bar symbol / and substitute the words “out of”.

Note #9 The “ is the symbol for inches

Note #10 The ‘ is the symbol for feet

Note #11 Worksheet : Convert inches to feet 

	4. Work through related, contextual math-in-CTE examples.
A more precise measurement requires the measuring devise to have smaller increments. (see note #12) Often in our class we will be required to not only divide a fraction in half but the whole numbers as well. This often requires us to convert feet back to inches before we divide. (see note #13) This requires us to multiply the # of feet by the number of inch units in a foot which is 12. 
If the number of whole units is odd you will have to convert one of your inches to fractions but that will be saved for tomorrows lesson.

	Note #12 Fold paper in half two more times and label increments
Note #13 Worksheet: Convert feet to inches   and divide whole units and fractions.

	5. Work through traditional math examples. 
1. While walking across a bridge over the Rogue River you counted your steps which came to 484 ½. How many steps would you need to take to be in the middle of the bridge? 
      How many steps would you take to go a ¼, 1/8, of the way, etc. 
2. A  12’ 6” high sign sits atop a 60’ 8” pole but new city regulations require signs to be no higher than 50’ from ground to the top of the sign. How much of the pole will need to be cut off to comply with these new regulations. 
Extra credit: If the sign was half as tall and the regulations allowed the total height to be 25% taller what would the total height of the pole be.

3. You are given a board that is 6’ 8 3/4” long. 15 ¼” from the end of your board is a really ugly knot that you don’t want. How long will your board be if you cut this portion off. 
      Extra credit: What % of your board had to be removed.
	Worksheet: Word problems
484 ½ * ½ = 242 ¼  ; 484 ½ * ¼ ; 121 1/8
484 ½ * 1/8 = 60 9/16
12’ 6”+60’ 8” = 73’ 2”
73’ 2”- 50’ = 23’ 2”
12’ 6” ÷ 2 = 6’ 3” = new sign height; 
(50’)(.25) = 12’ 6” 0r using the distributive property (50’)(.25) + (50’)(1) = (50’)(1.25) = 62.5’ = New regulations on total allowed sign height.
60’ 8” Original pole height + 6’3” new sign height = 66’ 11” – 62’ 6” = 5” to be removed from the pole.

80 ¾” – 15 ¼” = 65 ½” ; 

6’ 8 ¾” – 1’ 3 1/4” = 5’ 5 ½”
15 ¼  ÷ 80 ¾ = .1888544 = ≈ 18.9%

	      6. Students demonstrate their understanding.

Now we can put all our new skills together and get our material ready to cut. Each of you will need to measure your board and cross cut it in half and then rip those two pieces in half. 

	Length of wood divided by two

	7. Formal assessment.

Check each students measurement for accuracy before they cut their wood.
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