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Lesson Title:  Scale Drawings
Draft Date: April 8, 2009
1st Author (Writer): Jessi King
Algebra Topic:  Proportions and Scale Drawings

Grade Level: 6-8
Content (what is taught): 

(
Students will learn about scales and scale drawings and how they are useful.

(
Students will learn about measurement and how it relates to scale drawings.

(
Students will use measurement and scale drawings to create a models of circuit boards.
Context (how it is taught): Students will start by creating scale drawings with different scales of simple shapes such as squares, rectangles and “irregular shapes.”  They will use these skills to draw scale drawings of different circuit boards.  
Activity Description:  Students will draw scale drawings of circuit boards.
Standards: 
· Math – B3, D1, D2 

· Science – A1, A2, E1
· Technology – A3, F1  

Materials List: 

· Many different examples of circuit boards

· Rulers (cm)

· Drawing Paper

· Scale Drawing Worksheet

· At least three maps of the same state (all with different scales)
ASKING Questions (Scale Drawings)

Summary: The teacher will introduce the topic of scale drawings by giving students definitions and leading a discussion about scale drawings.
Outline: Teacher will lead a discussion about why scale drawings are useful.  Students will think of examples of scale drawings that they have used before.
Activity: 
	Questions
	Answers

	Why are scale drawings useful?
	They allow us to see a representation of something very large or very small in one place.

	What are some real life examples of scale drawings?
	Maps, Floor plans, Diagrams of cells

	What is a scale?
	Tells the relationship between the dimensions of a drawing and the actual dimensions.


Resources:

http://maps.google.com/
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http://www.mapquest.com
EXPLORING Concepts (Scale Drawings)

Summary: Students will use a map activity to discuss scales.

Activity: Maps
1. Show three different maps of the same state with different scales. 

2. Tell the students the scale on each map  (1 in = ? mi).  Write it on the board or overhead for each map.

3. Then point out the location of the same two towns on each map.

4. Have student volunteers use rulers to measure the distance between the two towns on each map.  The students need to think about proper measurement and how accurate their measurements should be.  

5. Use the scale on each map and the corresponding measured distance to determine the actual distance between the two towns.  Figure out the actual distance based on the scale and measurement for each map.

6. The actual distance should be very similar for each of the maps.  Discuss why this occurs when all three maps are different sizes.  Students should be able to tell you that the distance between the two towns is a certain distance, so no matter which map you use, the distance should be the same.  The scales are different to reflect this fact.  The measured distances on the maps were all different and the scales were all different, but the distance between the two towns should be the same.  

7. Discuss why we would use different scales.  Discuss the fact that different scales can be used to represent the same thing (example – different sizes of maps).
Resources:

http://maps.google.com/
http://www.mapquest.com
INSTRUCTING Concepts (Scale Drawings)

Measurement

Putting “Measurement” in Recognizable terms:  Measurement the process of estimating the magnitude some characteristic of an object such as weight, length, volume, air pressure, etc.  Measurement will always be an estimate because we are never capable of finding exactly what an object measures.  No matter how careful or precise we try to be, there will always be measurement error created by human error or the precision of the instrument used.

Putting “Measurement” in Conceptual terms:  Measurement is the act of quantifying a magnitude that relates to an object.  You can achieve this through the use of instruments.  For instance to measure length you would use a ruler or meter stick.  For weight you would use some type of scale.  Since we are estimating a quantity there is always measurement error.  Ideally, the person measuring will minimize the error as much a possible by working carefully and using precision instruments.  Typically, the more precise the instrument used the lower the measurement error.

Putting “Measurement” in Mathematical terms: The measurement of a magnitude can be estimated to one smaller division than your instrument is marked in.  For instance, if you are measuring length and the meter stick is divided up into millimeters, you can estimate to tenths of a millimeter.  Thus an object could be measured to be 857.2 mm long with this meter stick.  The 857 would be the closest division to the length of the object and the .2 would be a closer estimate.  If a yardstick is only divided up into inches you can measure to tenths of an inch.  Since the divisions are much larger, the estimation will not be as close and the error will be increased.  In summary, the more precise the instrument is marked the smaller the measurement error.

Putting “Measurement” in Process terms:  Thus, measurement is about estimating the magnitude of an object and at the same time reducing the error associated with that estimate.  A measurement should have three parts: 1) the measurement, 2) the margin error, and 3) the confidence that your measurement will fall within the margin of error.  For instance if you measure the weight of an object to be 5.43 kg with a margin of error of .01 kg with 95% confidence, you mean that 95% of the time the weight you measured will be within .01 kg of correct.  Basically, measurement is about making the best possible guess.

Putting “Measurement” in Applicable terms:  Measurement applies in everything we do.  All jobs require precision measurement for success to be attained.  If measurements are done inaccurately or carelessly the board the carpenter cut might not fit, the rocket NASA designs might not fly, or the brakes on you car might not stop you.  The old carpenter’s adage comes to mind, “measure twice and cut once”.  This means be as sure of your measurements as you possibly can because your life or someone else’s might depend on it.
ORGANIZING Learning (Scale Drawings)

Summary: Students will use their knowledge of using different scales to represent the same thing.  They will create scale drawings of simple shapes using different scales.

Activity: Create scale drawings of simple shapes (using attached worksheet or self-created one).
1. Give each student a worksheet, a ruler, and some drawing paper.  Students should follow directions.

2. Starting with a simple shape, students should measure the dimensions then multiply them both by the scale factor and create a new drawing with the same dimensions.  Remind them that their drawings should have the same shape as they original picture, the drawings will just be larger or smaller than the original.

3. Students should create a multiple drawings of figure one using different scale factors.  Students should label each drawing with the appropriate scale.

4. When finished, students should raise their hand and show teacher their work.  The teacher should look them over and be sure students understood the directions correctly.  If they are done correctly, students can move on to the other figures.  If there are some mistakes, teacher should work with students in correcting the errors before allowing them to move on to the additional figures.

5. After several drawings have been attempted discuss the measuring process.  Be sure to talk about how accurate your drawings need to be correlating that to measurement error and the measurement process.  Discuss the proper measuring scale that you need to use to acquire the necessary accuracy.

Worksheet:  ScaleDrwWS.doc
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UNDERSTANDING Learning (Scale Drawings) 

Summary: Students use their knowledge of scales and scale drawings to create scale drawings of circuit boards.
Outline: Students create scale drawing of circuit board using proper measuring practices and precise measurements accounting for possible error.
Activity: 

Students will each be given a circuit board to use to create a scale drawing.  (You could give 2 or 3 students the same circuit board, but require each student to use a different scale to create a scale drawing.)  Students will use their rulers (cm) and the scale factor that the teacher provides to create a scale drawing of a circuit board.  Be sure students write the scale on drawing and color it to match the circuit board as best as possible.
Formative Assessment

As students are working ask these or similar questions:

1) Do students understand why scale drawings are important?

2) Do students understand why measuring accuracy is important in scale drawings?

3) Are students able to use the scale drawing to get a real world measurement and vice versa?

Summative Assessment

Hand out a robotic circuit board and tell them to draw a precise scale drawing of the board.  Make sure that they consider a proper scale for their board.  The drawing should include the placement of the components (ie. Resistors, capacitors, LED lights, etc.)

Students can answer the following writing prompt:
Explain why scale drawings are important tools for us to have and why measuring accurately is critical to proper use of scale drawings.
A possible extension activity would be to have students create a scale drawing of their room or other area that they are familiar with.  The actual place they are drawing should have many components that need represented. 
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