PBIT Lesson Planning Guidelines
with Instructional Formative Assessment

	Title:  Magnify and Shrink

	Grade: 7

	Iowa Core Characteristics of Effective Instruction
	· Teaching for Understanding
· Assessment for Learning

	Iowa Core Standards for Mathematical Practices
	1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
4. Model with mathematics.
5. Use appropriate tools strategically.

	Iowa Core Standards for Mathematical Content: Domain/Cluster/Standards
	(7.G ) Grade 7 – Geometry

Draw, construct, and describe geometrical figures and describe the

relationships between them.

1. Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a scale drawing and reproducing a scale drawing at a different scale.

	Prerequisite Knowledge
	· Coordinate graphing

· Understand that in similar shapes the angle measure is the same 

· Concept of ratio, proportion


	Learning Goals
	Understand that: 

1. Corresponding sides of similar figures are related by a scale factor.

2. Relationships of lengths within similar objects are preserved. 

3. The perimeter of the resulting figure is k times the perimeter of the original figure. 

4. The area of the resulting figure is k2 the area of the original figure.

	Success Criteria
	I can:

1. Describe the relationships that are preserved in similar figures

a. if one side of a similar figure doubles or triples, then the corresponding side of the resulting figure also doubles or triples 

b. The perimeters are increased by the same scale factor

c. The ratios of the lengths of the sides to one another are preserved.

2. Describe what changes take place when a figure is increased or decreased by a designated scale factor. 

3. Construct and interpret figures using the scale factor.

4. Solve problems requiring the use of scale factors to magnify or shrink certain figures.

	Focus Question
	What are the relationships between the original and the new figures when the original is magnified or shrunk?


POSSIBLE MISCONCEPTIONS, ERRORS, OR POTENTIAL TROUBLE SPOTS

	Possible Student Misconceptions, Errors, or Potential Trouble Spots
	Teacher Questions and Actions to Resolve Misconceptions, Errors, or Trouble Spots:

	Students may use the term “similar” loosely to mean being “approximately the same.”
	Be sure to have students define term.

Have students show evidence that figures are similar.

	Students may have difficulty seeing relationships within the figures being proportional to the corresponding relationships in another figure. 
	Use color coding to show corresponding sides.

Have students write out relationships and keep track in a chart. 

Cut out shapes and put corresponding sides in corresponding positions

	Enlargements are deceiving. A picture enlarged by a scale factor of 2 will be twice as long and wide, but intuitively will seem significantly bigger. The brain sees pictures as area. It perceives the twice enlarged picture to be four times as large. By doubling length and width, the area has become 400% larger in area. This intuitive interpretation of size by area may cause some students difficulty. Students need to understand that scale factor has to do with linear growth. Area is scaled in 2 directions. 
The factor of growth for the area is the square of the scale factor. (Erickson, Sheldon. Proportional Reasoning: Algebraic Thinking Series – AIMS Activities – Grade 6 – 9. 2003
	Have students measure with cut-outs. 

Find area using graph paper.

Record area measurements for comparison.


SUCCESS CRITERIA:  
INSTRUCTIONAL FORMATIVE ASSESSMENT STRATEGIES

	Success Criteria Questions/Strategies
	Possible student responses or actions
	Follow-up Questions/Actions

	1. Describe the relationships that are preserved in similar figures

a. if one side of a similar figure doubles or triples, then the corresponding side of the resulting figure also doubles or triples 

b. The perimeters are increased by the same scale factor

c. The ratios of the lengths of the sides to one another are preserved

	Are the two figures you have drawn related in any way?
	They look alike.

They are similar.
	Define similar – two figures that have the same shape, but not necessarily the same size

	What remains the same and what is different in the two figures you have drawn?
	Angles are equal.

The sides are proportional. 

The perimeters are proportional

The area is larger.
	How do you know they are equal?

Which angles are equal? Emphasize the fact that it is the “corresponding angles” that are equal.

Which sides are proportional? Emphasize the fact that it is the “corresponding sides” that are proportional. 

Have student point out which sets of sides are proportional. How do you know they are proportional?

What about the perimeters?

What about the areas?

Record on a chart some of the measures and relationships participants found.

a. if one side of a similar figure doubles or triples, then the corresponding side of the resulting figure also doubles or triples 

b. The perimeters are increased by the same scale factor

c. The ratios of the lengths of the sides to one another are preserved

	2. Describe what changes take place when a figure is increased or decreased by a designated scale factor

	What is the relationship between the amount the shape was increased and the lengths of corresponding measures of the resulting figure? How can you tell?

The definition of the scale factor is the ratio of the lengths of corresponding sides of two similar figures. What scale factor was used in this situation?
	They look proportional.

If you multiply the length of one by the scale factor, you get the length of the corresponding side on the resulting figure.
	Have the student point out corresponding sides and angles. 

Use rulers, protractors, string, calculators, graph paper to measure sides, angles, ratios, areas. Record angle measures, side lengths, perimeter, and area on a chart. 

What patterns do you see in the relationships you identified in the chart? 
How is the scale factor related to the ratios you are examining? 

	What is the relationship between the scale factor for each set and the area for that set?

	Student may think that if you multiply the area of one by the scale factor, you get the area of the resulting figure.
	Measure the area using mathematical formulas or graph paper. Check prediction.  (Multiply the area of the first figure by the square of the scale factor to get the area of the second figure.) 

	3. Construct and interpret figures by using scale factor

	When you drew a triangle and then projected it using the scale factors of 2, 3, ½, what was the same and what was different between the original figure and the projected images?
	I don’t see any relationships. 
They look alike.

They are similar.


	Do you have the results of any measurements you made?

	What patterns do you see in the in the chart showing the measurements you have made of the various figures?


	Angles are equal.

The sides are proportional.
	Which angles are equal? Emphasize the fact that it is the “corresponding angles” that are equal.

Which sides are proportional? Emphasize the fact that it is the “corresponding sides” that are proportional. Have student point out which sets of sides are proportional. How do you know they are proportional?

Use the following NCTM applet to reinforce predictions.
Linking Length, Perimeter, Area, and Volume: http://illuminations.nctm.ort/LessonDetail.aspx?ID=L259

	4. Solve problems requiring the use of scale factors to magnify or shrink certain figures

	If you wanted to increase a picture 3 times its original size and the original size is 4 X 6, what will be the resulting size of the picture?

If you are buying glass to cover the picture, how much glass is needed for the original picture and how much for the new picture.

Explain mathematically how you knew the resulting size and area.

Homework:Sketch a shape. Measure the dimensions and the area. Label.

Sketch two similar shapes – one larger and one smaller. Indicate the scale factor. Without measuring, determine the dimensions and the area of the similar figures.

What are the relationships between the original and the new figures when the original is magnified or shrunk?
	
	12 X 18

24 in2 and 216 in2
Discuss scale factor; proportionality, similar figures.



LESSON SEQUENCE 
	Launch Activities
	Notes
	Materials 

	Today we will be working with magnification and shrinking of objects.  

· Have you ever had a toy that was a model of something from the real world? 
· What sorts of models exist?

Show the tractor and the plane. Note that they both have a scale associated with them. 

· What does the scale mean? (a scale factor is the factor by which a picture or object is enlarged or shrunk. It may be expressed as a fraction, decimal, or percent. 
A scale factor of ½, .5, and 50% would be a reduction with all linear dimensions being one-half the original length. Reducing and enlarging all dimensions by the same factor guarantees a similar drawing is reproduced)
Both of those models are three dimensional. 

· What are some things that are made smaller (shrunk) or larger (magnified) that are two-dimensional?

Show pictures that have been enlarged or made smaller. Emphasize the fact that things can go from small to large and from large to small. 

· What do we call the two figures? (similar) 
· What do we know about similar figures? (They are the same shape and different sizes.)
· Why is it important for models that represent real structures to be in proportion to the actual structures?

Today we are going to construct and interpret similar shapes by using scale factors; describe the relationships that are preserved in these figures and describe what changes take place when a figure is increased or decreased by a designated scale factor? 
In short, we are going to answer the question “What parts of a figure stay the same and what changes occur when shapes are magnified and shrunk?” 
	
	· Digital pictures


	Explore Activities
	Notes
	Materials 

	Each group picks one shape they have created. Trace on coordinate paper. Label vertices with a letter.

Use the same coordinates and make the shape on the large post-it graph paper labeling the vertices with the same letters, but with a prime (l) associated with it.

Ask questions associated with Success Criteria #1


	Draw same shape on two different sized graph papers.
	· Shape for each trio of students

· Graph paper

· Post-it graph paper
· Regular chart paper

· String

· Rulers

· Protractors

	Create a quadrilateral with two of the triangles. Place on graph paper and label the coordinates.

Multiply coordinates by 2, 3, and ½ and draw new shapes.

Compare the drawings with one another. Describe the new shapes in comparison with the original shape.

Introduce scale factor (The ratio of the lengths of corresponding sides of two similar figures.)

Ask questions associated with Success Criteria #2
	Draw two shapes on same size graph papers, but change the coordinates.
	· 

	Show projection method from Navigation sheet Using Scale Factors from Navigating through Geometry in Grades 6-8.
	
	· Using Scale Factors 
· Colored pencils

	Each person takes one triangle from the shape and then draws his/her own triangle.

Place a point P anywhere on the paper. Draw lines from P through each vertex. Place point A’ twice as far from P as A is from P. (scale factor of 2). Do similarly for the other points.

Compare the triangles. Describe the new shape in comparison with the original shape. Compare the relationships of the corresponding lengths in and between the triangles.

What remains the same and what is different in the two figures you have drawn? Talk about similar shapes – what makes them similar? 

Ask questions associated with Success Criteria #3
	Use a projection point and scale factors of 2, 3, and ½ to draw new images.
	· Triangle


	Summarize Activities
	Notes
	Materials 

	What are some generalizations you have noticed as we used different ways to stretch and shrink our shapes?

What are the relationships between the original and the new figures when the original is magnified or shrunk?

Ask questions associated with Success Criteria #4.
	
	

	Assign Homework Assignment associated with Success Criteria #4.

Sketch a shape. Measure the dimensions and the area. Label.

Sketch two similar shapes – one larger and one smaller. Indicate the scale factors. Without measuring, determine the dimensions and the area of the similar figures.

What are the relationships between the original and the new figures when the original is magnified or shrunk?

What are the relationships between the original and the new figures when the original is magnified or shrunk?
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