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Math-in-CTE Lesson Plan Template
	Lesson Title:  Blueprints & Scaling
	Lesson #  2

	Author(s): 
	Phone Number(s):
	E-mail Address(es):

	Larry Gertner, CTE
	
	

	Mike Wilson,  Math.
	
	

	Occupational Area:  Building Construction & Drafting.

	CTE Concept(s):  Blueprints: Understanding Scale drawings, Scale factors & Using the Architect’s Scale.

	Math Concepts:  Linear measure, ruler, Geometry Sketches/Scale Factor, Ratio & Proportion. 

	Lesson Objective:
	To understand why scale factors are used on blueprints and become familiar with some of the common scale factors. 

 To learn how  to use an  Architect’s Scale. 

	Supplies Needed:
	Worksheets & Architect Scales.


	The "7 Elements"
	Teacher Notes

(and answer key)

	1. Introduce the CTE lesson.  Let’s say that we want to draw a floor plan of this classroom.  If we were to draw it to “actual”  (full scale) size,what would be the problem?  
Today we are going to discuss how we can scale down drawings or objects so that they can fit onto a specific sized paper.  Architectural Plans are usually drawn on 24 x 36 inch paper. 
Look at your set of plans.  The actual size of this house is much larger than shown on paper. Right?  If  not, we have a mouse house.
We need a way of scaling drawings to specific sizes (Proportion) for accuracy  and ability to check. 
	Actual sized drawings would take a huge piece of a tree to get the right sized paper we would need.
How in the heck would we roll it up and carry it around?
Make reference to model car, trains. What are some other things you can think of that are at proportions. . 
YOU MIGHT ALSO represent this as proportion. A proportion is an equality of two ratios 



	2. Assess students’ math awareness as it relates to the CTE lesson. 
 Draw a 4” square on the graph paper provided.

Now draw the square that is half as large.  This is a 1:2 ratio.

Now draw the 4” square to twice as large as your original.  This is a  2:1 ratio.


	Hand out graph paper and architectural scale
Students should have a 4 by 4 square.
Should end up a 2” x 2” square.
Should end up an 8” x 8” square.

	3. Work through the math example embedded in the CTE lesson. 
Look at set of plans:  Note scale indicators under drawing names.
Usually noted in inches or fractions of an inch to a foot relationship.  In 1/8” = 1’ an actual eighth of an inch on a ruler is used to represent one foot.

There are several common fractional scale sizes used for specific type drawings on a set of plans. 
The Architect’s scale can be used to draw or read scaled drawings. 
  Using the Architects scale:  Two scales per edge:  one reads from left t o right and the other reads from right to left.  One is exactly half the size of the other.

Go over how we use the ¼” & 1/8” scales as examples to explain how we read them.

We are going to practice using the Architect’s scale now, using the ¼” & 1/8” scales.  We will start with the ¼” scale.  We will start with feet and then add inches ( remember if it is 6” we can use the upper 1/8” scale marks).  The worksheets will have distances marked on each line.  You will  need to  measure to that mark and write the appropriate distance next to the mark on the line using feet & inch marks.

Now we are going to practice using the 1/8” scale.  Remember that each line (including the ¼” scale marks) equal one foot on the 1/8” scale.  

	When using the architects scale remember to use the proper scale found on either end of the ruler. You can read this scale from right to left, or left to right. Have students locate the proper scales. Remember that the zero (0) is not located on the end of the ruler. Now locate the zero (0) for each scale. 
Example on plan page # 1: 

FOUNDATION PLAN
1/8” = 1’

Common scale factors:

 Examples, 1/16” =1’or 1/8” = 1’ will be found on the Plot Plans.
¼” = 1’ will be found on the  Floor, Foundation, Roof & Elevation plans.
 3/8”, ½”, 3/4”, 1” = 1’  will be found in  Sections or Details.
Use ¼’ & 1/8” scales as examples (most common).  Start with ¼”.  We look where 0 is and read to left ( zero is low so feet indicators are the low ones ).  Only marked every other foot.  Explain inch indicators are to right of the 0.  There are exactly 12 marks so each one = an inch. 

Hand out ¼” practice worksheets. Use a  transparency copy marked with similar distances to demonstrate how to measure & write answers. 

Have students exchange papers & check each others for accuracy & right answers (if time constraints allow).

Hand out 1/8” practice worksheets. Use a  transparency copy marked with similar distances to demonstrate how to measure & write answers. 

	4. Work through related, contextual math-in-CTE examples.
We can scale objects to actual size, to smaller size, or to larger sized drawings as needed.  The resulting drawings are an exact copy of the original only smaller or larger.  In mathematics these are called similar figures because they are the same shape but not necessarily the same size.  The comparison we used for our original square drawings that we did were examples.  For people to understand the intention of the drawing, a scale, or ratio, is listed on the drawing.  In our examples, we were using 1:1, 1:2, and 2:1, respectively.  In house plan drawing we are always reducing the scale of what we draw to make things smaller than the actual house.

The Floor Plan of our plan set is a 1/4”=1’ scale.  First, how many quarter inches are in one inch?  Now how many inches are in a foot?  There are 4 quarters in an inch and 12 inches in a foot, right?  So we multiply 4x12 and get 48.  Our ratio is 1:48.  The 48 indicates the real size of the house is 48 times larger than the scale drawing.  This also tells us that the Floor Plan drawing is reduced in size to 1 forty eighth of the real house floor area.
Let’s figure the Ratio of our other drawings.  Some are 1/8”=1’.  What is the ratio of these drawings to the full size of that part of the house?

There are also drawings using 1-1/2” = 1’.  What is the ratio of these drawings to the full scale of these drawings?

Many other things are scaled besides plans.  One example is road maps. 


	Note:  When would you use a scale drawing that is larger than the Original?  When would you use a scale that is smaller than the Original?

Small to larger:  electronic parts 

Large to smaller:  house plans.

Note:   A ratio is the comparison of two numbers by division, but often written as a fraction like 1/2 or in the form 1:2.

Note:   Respectively means that the original order of listing items is repeated.
There are 8 eights in an inch and 12 inches in a foot so:  8 x 12=96 or 1:96 ratio.

We are already larger than an inch so we simply divide 12” by 1-1/2”  An inch & one half goes into a foot 8 times so our ratio is 1:8 or reduced one eighth of it’s original size.

	5. Work through traditional math examples.
Section A:  Testing Proportions.

Tell if the following are proportions (yes or no)

1.  
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3.  6:8 = 3:4

Section B:  Solving Proportions.

Solve the following proportions for x.

4.  
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6.  3:2 = x:50
Section C: APPLICATION
7.  Δ CAT is similar to Δ DOG. What is the measure

of DG?
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	Note:  These are math problems that involve the skills we have been using

 Check by cross multiplication:

  1.    Does 1 x 96 = 48 x 2  ?      Yes
  2.  Does 3 x 6 = 4 x 4  ?   No
  3.  First write as 
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      Does 6 x 4 = 8 x 3   ?     Yes
Solve by cross multiplication:

  4.   4 times x = 1 x 24.   Discuss how to express this as:

           4X = 24    and how your get X = 6
  5.     24X = 8 x 15,    so 24X = 120     X = 5
  6.   First write as  
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   2X = 3 x 50, so 2X = 150       X = 75
  7.  Set up the proportion:

   CAT : DOG

  8 : 12 = 12 : X
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     8X = 12 x 12, so 8X = 144      X = 18

	6. Students demonstrate their understanding.
 Find the dimensions of the “lot” shown using the scale 1/8” = 1’


	ANSWER KEY
Example:  1/8” : 1’ = 9” : X
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	7. Formal assessment.

Give students a floor plan drawing with no dimensions but drawn to 1/8”=1’ scale.  Using an Architect’s scale,  measure the lengths of the exterior walls & write in the dimensions.


	Use an Autocad drawing with dimension layer shut off.
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