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	The "7 Elements"
	Teacher Notes
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	1. Introduce the CTE lesson.
Today we’re going to develop the heating and cooling needs for the house.

This house will have a central heating and cooling system that will distribute the air flow throughout the house.

In order to determine the needs of the home we need to know the dimensions of the affected areas of the home. We get this by calculating the volume of each of the rooms and determining how each area compares to the total in terms of percentage.

(Define “affected area”)
	Students could be asked what you need to know.  Try to draw the information out of them.

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

Ask for information from students about how we would find the volume of a room (or any area).  Are there any formulas we could use?

What is the difference between area and volume?  Why is this difference important in this scenario?


	There will be students who already get this and students who don’t.  Attempt to draw this information first from students that you’re not sure if they know or not.

	3. Work through the math example embedded in the CTE lesson. 
Use a two-room cabin scenario and calculate volume of each room, total volume, percentage of each room, and fpm of air flow to each room from an 800 fpm source.

Cabin dimensions are 10’ x 16’ x 8’ with a kitchen area of 10’ x 6’ x 8’.

Room

Dimensions
Volume

% of total

fpm needed

Living Area
10 x 10 x 8

800
62.5%
500
Kitchenette
6 x 10 x 8

480
37.5%
300
Totals
-
1280
100%

800


	Click here for overhead transparency

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

A) Stem-wall sample.  How much concrete do we need to construct a retaining stem wall with the following dimensions:  4 ft. tall, 20 ft. long.


Since you don’t order concrete in cu ft, how many yards would you want to order?

27 cu ft in a cu yd.

75 ÷ 27 = 2.78

You would order 3 yards of concrete.

B)  You have a bank of cabinets with a total volume of 55,296 cu in.  What percentage of the cabinet’s total is each of the individual unit?  Use the following dimensions.


	Hand out worksheet #1  (click here for hyperlink)
20 x 4 x .75 = 60 cu ft

20 x .5 x 1.5 = 15 cu ft

60 + 15 = 75 cu ft of concrete needed

32 x 36 x 12 = 13824 ÷ 55296 = .25 = 25%
32 x 42 x 12 = 16128 ÷ 55296 = .292 = 29.2%
32 x 48 x 12 = 18432 ÷ 55296 = .333 = 33.3%
32 x 18 x 12 = 6912   ÷ 55296 = .125 = 12.5%

	5. Work through traditional math examples.
A)  Convert the following measurements into decimal feet.

1. 2’ 6”

2. 12’ 7”

3. 40”

B)  Calculate the volume (cu. ft.) of the following spaces.  Use V = LWH

1. 4’ x 8’ x 12’

2. 5’ 6” x 8’ 11” x 23’ 3”

3. 67” x 134” x 37”

C)  What percentage of the whole are the following numbers?

Ex. 50, 100    33.3%, 66.7%
1. 21, 12, 15, 4

2. 15, 52, 40

3. 2150, 8218, 12400

	Hand out worksheet #2  (click here for hyperlink)
1. 2.5 ft

2. 12.58 ft

3. 3.33 ft

1. 384 cu ft

2. 5.5 x 8.92 x 23.25 = 1140.65 cu ft

3. 5.58 x 11.17 x 3.08 = 191.97 cu ft

1. sum = 52    40.4%, 23.1%, 28.8%, 7.7%

2. sum = 107   14.0%, 48.6%, 37.4%

3. sum = 22768   9.4%, 36.1%, 54.5%

	6. Students demonstrate their understanding.

Have students break into teams (one team for each affected area of the house) and determine 

A) The decimal dimensions for their room and

B) The volume of their room

Add up the solutions from each team to get the total affected volume area.

Then each team determines:

C) the percentage of the total area that their room contains and

D) the fpm that their room needs out of the maximum total

For dimensions of each room see blueprints.

Create the following chart on a whiteboard gor student teams to fill in.

Room

Dimensions
Volume

% of total

fpm needed

LR/DR

MBR/Bath

BD2

BD3

Kitchen

G/Bath

Utility

Totals

 -
100%

2500


	A class competition is possible:  First team to get all four answers correctly wins.

Room

Dimensions
Volume

% of total

fpm needed

LR/DR

20.58 x 22.75 x 10 

4681.95

37.79%

944.64

MBR/Bath

15.83 x 22 x 8 

2786.08

22.49%

562.13

BD2

 15.83 x 11 x 8
1393.04

11.24%

281.06

BD3

 11 x 16.17 x 8
1422.96

11.48%

287.10

Kitchen

 10 x 13.25 x 8
1060

8.55%

213.87

G/Bath

 5 x 11.17 x 8
446.8

3.61%

90.15

Utility

 5 x 15 x 8
600

4.84%

121.06

Totals

 -
12390.83

100%

2500



	7. Formal assessment.
Completed chart is evidence of knowledge.

For homework, have each student measure his/her bedroom and their parent’s bedroom.  Calculate the volume of each room, and the percentage of each room in relation of their total.

They must work in decimal conversions of feet/inches.
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